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Disclaimer
This document is made as an assignment of consultant, KU Leuven from Belgium, and dedicated key
expert Prof. Dr. Joep Crompvoets, engaged within Real Estate Management project, financed by the
World Bank (WB), Contract ref. No SRB-REMP-8486YF-CQS-CS-18-105 (Project). The consultant and
key expert were supported by IGF Consulting from Serbia and RGA staff during the entirety of the
Project. The document may not necessarily reflect the views of the Republic Geodetic Authority
(RGA), and/or other government's bodies, World Bank as funding body, or any other consultants
involved in producing the document.
The views expressed in this document, as well as the information included, do not necessarily reflect
the opinion and commitment of the RGA. The information contained in this document mainly refers
to the collection of data derived from an online questionnaire sent to Key NSDI Actors and
Stakeholders as identified in the Geospatial Alignment to Policy Drivers in Serbia Report (GSA Report).
The data was collected through an online survey based on Survey Monkey between 16th of October
and 11th of November 2020. Details about the data collection process are presented hereinafter. It
should be noted that in some cases the collected information should not be fully considered as highly
accurate data, but more as indicative as sample standing points of some of the involved institutions.
Respecting the value of the collected information and given efforts of involved institutions, in these
uncertain times they ought to be taken in consideration as a valuable foundation for the SocioEconomic Benefits Study of National Spatial Data Infrastructure Impact on the Society in the Republic
of Serbia (Study) which was conducted for the first time in Serbia.
The survey was conducted without referring to any personal data. All personal and confidential data
gathered through the Questionnaire and Study had been, and will be, used solely for the purposes of
this Socio-Economic Benefits Study of the Serbian NSDI (NSDI Benefits Study) and in accordance to
the relevant laws regulating data protection and confidentiality in the Republic of Serbia.
The RGA and no other organization, public or private, which provided support or contributed in any
way in the drafting of this document bears no responsibility or liability for damage of any kind, or for
indirect or consequential damages resulting from the usage of this document or documents related
and connected to it.
This document and all materials contained within it shall belong to and remain the property of the
RGA. The Consultant may retain a copy of the document.
Special thanks needs to go to the Head of Centre of Geospatial Information Management of the RGA
and employees, as well as the consultant, who gave support through regular organizations and
participations in online meetings, providing feedback and review on draft versions of this document.
Most notably, special thanks needs to be given to all institutions, both from the public and private
sector, which contributed to the NSDI Benefits Study which included, among other, responding to
the questionnaire and participating in interviews.
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EXECUTIVE SUMMARY
As a follow-up to the Geospatial Alignment Report (GSA Report), this Report on the Socio-Economic
Benefits Study of the Serbian NSDI (Report) presents the context, utilized methodology and derived
results of the NSDI Benefits Study. Finally, the results form the basis for the Strategic Action Plan for
National Spatial Data Infrastructure of the Republic of Serbia (NSDI Strategic Action Plan).
This Report includes the strategic investment priorities and economic drivers that were already
defined in the GSA Report and provides a review of key socio-economic NSDI benefit studies in the
most advanced and successful NSDIs at international level as well as summarized conclusions from
recent international cases and best practices. It also includes a detailed description of the utilized
methodological approach to collect, process, and analyse the relevant data retrieved from the survey
and the additional interviews. The core of this Report is the presentation of the main findings of the
online survey. The findings provide estimates of direct and indirect socio-economic benefits of the
Serbian NSDI, costs for the establishment and maintenance of the NSDI in Serbia as well as benefits
which have recently been made by the Serbian Government through specific investments in
geospatial data – in particular the investments made for the acquisition of satellite imagery.
Moreover, the findings also refer to the NSDI-benefits in regard to the EU Accession Requirements
and Climate Change Adaptation and Mitigation for the Republic of Serbia. The Report ends with the
meaning of the findings for the NSDI Strategic Action Plan.
Based on a thorough NSDI Benefits Study, the main conclusions of this Report are that the socioeconomic benefits of the Serbian NSDI are manifold and applicable in multiple thematic policy areas.
It is important to note that the key Thematic Policy Areas1, in which geospatial data and services are
applied, refer to environment and spatial development.
Several organizational, as well as societal benefits of the current and future Serbian NSDI are
identified. Improved data quality, meeting the legal requirements and increased efficiency are
considered as the key organizational NSDI benefits, meanwhile cost and time savings are considered
as the key societal NSDI benefits. The Report presents the benefits in qualitative as well as
quantitative terms for a few use cases.
The Report also identified the associated costs of the Serbian NSDI. The main costs refer to human
capacity building, software licenses and the purchase of additional datasets. Aligned with other
international NSDI studies, the NSDI Benefits Study strongly indicates that the NSDI-benefits are
(much) higher than the investment costs. Besides identifying the benefits of the Serbian NSDI, the
report also focused on the benefits made from the recent investments made in the context of NSDI.
Digital cadastral data and acquisition of satellite imagery appear to be the most important
experienced investments. As one of the key recent investments of the Serbian NSDI, the report also
presents the socio-economic benefits of the purchase of satellite imagery. The associated benefits
are rather similar as the ones of NSDI-benefits.

1

Terms such as key Policy Driver, key Thematic Policy Area, key Economic Sector and key NSDI Actor and Stakeholder are to be
interpreted as they are defined within the GSA Report.
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The report also briefly tackles the NSDI-benefits (including satellite imagery) in regard to EU
Accession requirements. These benefits appear to be more societal than organizational in nature,
and beneficial for meeting the legal requirements, (disaster) risk reduction, developing effective
decisions and policies, process simplifications and (public) transparency. All these benefits could
positively contribute to the fulfilling of the EU Accession requirements. In addition, the report also
indicates that the Serbian NSDI (including satellite imagery) has (still) limited impact on the climate
change adaption and mitigation.
As preparation for the NSDI Strategic Action Plan, the NSDI Benefits Study results show that Serbian
NSDI could be exploited significantly in relevant decision making processes for a wide range of key
Thematic Policy Areas and to enhance the economic development. In addition, the NSDI is still limited
when applied for innovative purposes. Most importantly, the Serbian NSDI needs stronger governing,
institutional and financial stability and position in order to achieve further implementation and
improvement of the Serbian NSDI. Finally, it would be welcomed to strengthen partnerships between
the key NSDI Actors and Stakeholders from various key Economic Sectors, and strengthen the
building of relevant human capacity.
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1

INTRODUCTION

1.1 Purpose
This Report summarizes the results achieved from the NSDI Benefits Study, which is the core part of
the Project as a whole. This Report shall present the context of this NSDI Benefits Study, the
methodology used for collecting data as well as the results of the data collection. All NSDI-Benefits
Study findings shall help to define the future steps for developing a Strategic Action Plan for National
Spatial Data Infrastructure of the Republic of Serbia aligned with the UN Integrated Geospatial
Information Framework and EU INSPIRE Directive (NSDI Strategic Action Plan).
This Report is a continuation of the work presented in the GSA Report, complementing each other to
help define the future steps for developing the NSDI Strategic Action Plan.
The main objective of the Report is to identify the current situation of the NSDI from the perspective
of the Key NSDI Actors and Stakeholders in regard to the socio-economic benefits of the Serbian NSDI
(including the benefits for recent investments made) to the society and the institutions.

1.2 Structure of the Document
This Report consists of five Chapters:


Introduction (Chapter 1)

This chapter’s core part is the introduction of the overarching methodological survey approach which
was used when identifying relevant key NSDI Actors and Stakeholders, designing the survey, drafting
of the Questionnaire, organizing the survey for data collection and gathering of the data as well as
the carrying out interviews for additional information. Moreover, the conditions applied regarding
the obligation to protect the associated personal data is also described.


Context (Chapter 2)

This Chapter refers to the strategic investment priorities and economic drivers which were already
defined in the GSA Report and provides a review of key socio-economic NSDI benefit studies in the
most advanced and successful NSDIs at international level as well as providing summarized
conclusions from recent international cases and best practices.


Methodology (Chapter 3)

This chapter describes in detail the followed methodological approach to collect, process, and
analyse the relevant data retrieved from the survey and the additional interviews. The chapter also
includes the limitations encountered, having in mind that this is the first attempt of implementing
such a study in the Republic of Serbia.
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Results and Discussion (Chapter 4)

This core chapter of the report presents the main findings of the conducted online survey and
provides the estimates of direct and indirect socio-economic benefits of the Serbian NSDI, costs for
the establishment and maintenance of the NSDI in Serbia as well as benefits which have recently
been made by the Serbian Government through specific investments in geospatial data. The chapter
additionally describes the NSDI-benefits in regard to the EU Accession Requirements and Climate
Change Adaptation and Mitigation for the Republic of Serbia while the end result of the Report shall
be the definition of steps for developing the NSDI Strategic Action Plan.


Conclusion (Chapter 5)

In the final chapter, the main conclusions of the NSDI Benefits Study (including the benefits for recent
investments made) are presented, and a foundation is made on what these conclusions mean for the
NSDI Strategic Action Plan in line with IGIF.

1.3 Overarching Methodological Approach Used
For conducting the NSDI Benefits Study in a manner which would be as successful as possible, a
methodology was developed to support the data collection through a survey and additional
interviews. Responsible bodies for the NSDI Benefits Study were: RGA as the project supervisor, KU
Leuven as the main consultant together with IGF Consulting doo BEOGRAD as sub-contractor.

1.3.1 Target Group of the Survey
The target group was defined in the GSA Report and were considered as the target group to be
involved.


The total number of identified Key NSDI Actors and Stakeholders is 56;



Certain involved actors and stakeholders had several relevant departments or organisational
units that needed to be included in the survey leading to 63 potential respondents.

1.3.2 Objective, Content and Scope of the Survey
The survey aimed to collect data which would provide valuable information on current and future
benefits which the NSDI could facilitate to potential users in the Republic of Serbia. In addition, the
survey also aimed to identify the strategic investment priorities.
The Questionnaire of the survey consisted of 26 questions that could be roughly divided into two
groups: 1) Geospatial data and 2) specific satellite imagery. The questions mainly referred to the
benefits, the nature of the benefits, their quantification and costs. The formulation of the questions
was based on existing relevant questionnaires, expert knowledge of the consultant and RGA team
and discussion with key Actors and Stakeholders.
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1.3.3 Method and Timeframe for Data Collection
The online questionnaire of the survey was launched on the 19th of October 2020. The questionnaire
was published by making use of Survey Monkey. The deadline was initially set for the 29th of October,
but was extended to the 11th of November. During the survey phase, many of the involved
institutions and organizations contacted the responsible team in the RGA in order to clarify certain
questions. Certain key NSDI Actors and Stakeholders were additionally interviewed for gathering
additional information. It appeared that the most NSDI-experienced organizations and institutions
were able to provide valuable information, meanwhile others struggled with the provision of such
data and information.
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2

CONTEXT

This chapter aims to present the contextual setting of this NSDI Benefits Study. As such, this chapter
includes lists of strategic investment priorities and economic drivers for the Serbian NSDI. Another
contextual point refers to a review of international studies and good practices on socio-economic
NSDI-benefits.

2.1 Strategic Investment Priorities and Economic Drivers
This subchapter aims to list the strategic investment priorities and drivers for the NSDI of the Republic
of Serbia. These lists are mainly derived from the GSA Report and explained in detail in the same
report.
The following Key Policy Drivers for investment were identified:





National Development Agenda
National Strategic Priorities
National Transformation/Reform
Programme
Trading/Economy







European Union (EU) accession
process
Disaster Risk reduction
Environment / Climate Change
Innovation
Community expectations







Agriculture
Environment
Transport & Energy
Health
Tourism & Culture

The following Key Thematic Policy Areas were identified:





Economic & Financial Affairs
Public Administration Reform & eGovernment
Spatial Development
Safety

The identifications of these lists were used to identify those aspects of the overall policy where
geospatial data can provide significant support to enhance current and future evidence-based
decision-making, provide analysis of capabilities that cannot be easily replicated where no spatial
dimension is included and integrate information sources in ways not possible without using
geospatial data.
Thematic Policy Areas for NSDI investment were identified and prioritized based on relevance of NSDI
to high-level (inter)national policies or international commitments and RGA business entry points,
such as land administration, disaster risk management or public sector modernization.
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The Key Economic Sectors that will likely benefit the most and that play a key role in the
implementation of Thematic Policy Areas using the Serbian NSDI are:








Agricultural productivity
Construction & Urban Planning
ICT & Telecommunications
Banking & Insurance
Energy & Mining
Transportation
Real Estate Business








Tourism
Health Care
Education
Environmental Management
Public Safety & Security
Miscellaneous

The GSA report clearly presents the link between the Key Strategic and Reference documents, the
Key Policy Drivers, Thematic Policy Areas and the Key Economic Sectors. These links and findings
formed the basis for identifying Key NSDI Actors and Stakeholders for each Key Economic Sector. The
key NSDI actors and stakeholders identified are considered essential for the implementation of the
current NSDI and further development of the NSDI in Serbia.
Upon reviewing and analysing the Key Strategic and Reference documents as well as the Key Policy
Drivers for Investment, it can be concluded that it is reasonable to expect that an NSDI could have a
substantial positive impact based on its effective implementation and enforcement.

2.2 Review of Recent International Studies and Good Practices on SocioEconomic NSDI-Benefits
This activity of the NSDI Benefits Study aims to identify key conclusions and good practices from
recently executed international socio-economic benefits studies.
Another contextual starting-point for identifying the socio-economic benefits of the Serbian NSDI is
the review of recent relevant international cases and best practices from which conclusions can be
made. The cases were mainly collected by reviewing existing literature (Crompvoets et al., 2015;
Kruse et al. 2017; Deloitte & EuroGeographics, 2018; Barbero et al. 2019) and focus mainly on Europe.

2.2.1 Inventory
The reviews resulted in Table 1 describing the year of the study, organisation that did execute the
study, country in which the study took place, the focus of the study, Benefit Cost ratio (in the case of
a cost-benefit study), and other relevant remarks. It is hard to compare the study results in detail as
the studies cover different sizes, were executed in different contexts, aimed for different objectives,
used different study approaches, etc. It is also important to point out that the different studies apply
different meanings for SDI. Finally, it is also worth mentioning that many more SDI-benefit studies
exist, but that those studies are only expressed in qualitative terms (see e.g. most of the INSPIRE
Member States Monitoring reports (2016)).
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Table 1: Relevant benefit studies
ID

Year

Organisation

Country

Focus study

Benefit
: Cost2

Other remarks (benefits)

1

2007

Information
society
department of the
regional ministry of
universities, research
and
information
society

Spain

Socio-Economic
impact of the SDI of
Catalonia

8:1

Direct costs: €1,500,000

EU JRC

Italy

2

2008

Direct Benefits: €2,600,000
ROI-time: 6 months

The Socio-Economic
impact of the SDI of
Region Lombardy

Average reduction of 11% in
cost, and 17% gain in time for
faster and less expensive
finding
and
accessing
geospatial data
Benefits: €3,000,000 savings
for EIA/SEA only

3

2009

Geonovum
(ECORYS/Grontmij)

Netherlands

Cost – Benefit
Analysis for INSPIRE
in The Netherlands

4

2010

European Commission

European
Union

INSPIRE Monitoring
reports

Mainly qualitative benefits
were presented (except the
ones that are listed above
(The Netherlands, Catalonia,
Lombardy)

5

2011

Information
society
department of the
regional ministry of
universities, research
and
information
society

Spain

Socio-Economic
impact of the SDI of
Catalonia (II)

ROI-time: 2 months

European Space Policy
Institute

Europe

Danish government

Denmark

6

7

2011

2012

Socio-Economic
Benefits of GMES

Benefits of Free
access policy to
good Basic Data for
Everyone

4:1

Total Benefits (time savings):
€2,700,000

10 : 1

Benefits
€130,000,000,000
(20142030) €6,900,000,000 / year
Benefits
€35,000,000 per year for the
public sector
€65,000,000 per year for the
private sector

2

Only a limited number of studies present Benefit: Cost ratios, meaning the monetary benefit for investing one single monetary unit
(e.g. US$, Euro, Serbian Dinar)

8

2012

UK Location

United
Kingdom

Benefit realisation
strategy for the UK
Location
programme

£70 - £130 million benefits to
UK environmental protection
activities
£470 - £510 million benefits to
UK
governmental
departments

9

2013

European Commission

European
Union

INSPIRE Monitoring
reports

Mainly qualitative benefits
were presented – rather
similar
as
the
results
presented in the reports of
2010 [4]

10

2013

Oxera

World

Economic impact of
Geo-services

Global
revenues
from
geoservices
between
$150,000,000,000
and
$270,000,000,000 per year
(1.1 billion hours of travel
time and 3.5 billion of litres of
fuel saved through improved
navigation; $8 billion to $22
billion per year saved through
better target irrigation)

11

2014

Lantmäteriet

Sweden

Social benefits of
INSPIRE

Overall: SWE kr. 20,681,008
Less climate impact: SWE kr.
1,586,551
Better air quality: SWE kr.
1,586,551
Better services: SWE kr.
13,059,905
More natural areas: SWE kr.
4,450,000

12

2015

EU JRC

13

2015

EuroGeographics
ConsultingWhere

14

2016

Ministry of Agriculture
of the Republic of
Lithuania

/

European
Union

Benefits
for
implementing the
EULF
European
Union
Location
Framework

Inventory of 43 existing
benefits studies in the context
of the SDI

Europe

Potential Return on
Investment for the
European Location
Framework

Limited benefits for different
target groups of the European
Location Framework

Lithuania

INSPIRE
Country
2016

Saving: 20,000 working days > 1.2 million Euro

National
report

Indirect
socio-economic
benefits: 1.8 million Euro
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15

2016

Ecorys

Netherlands

Update Cost –
Benefit Analysis for
INSPIRE in The
Netherlands

Impact
of
several
implementing scenarios are
assessed

16

2016

European Commission

European
Union

INSPIRE Monitoring
reports

Mainly qualitative benefits
were presented (except the
ones of
Denmark, Finland, Sweden,
Switzerland, Netherlands)

17

2017

PWC

Denmark

Impact of open
geographical data

Value
of
geospatial
information increased from
€1592 million DKK to €3541
million

18

2017

GEOVALUE

World

GEOValue:
The
Socioeconomic
Value of Geospatial
Information

Overview of the values of SDIs
across the world

19

2018

Deloitte,
EuroGeographics

Europe

Socio-economic
Impact of Open ELS

Qualitative list of social and
economic benefits of Open
ELS

20

2019

EU JRC

European
Union

Benefits of SDIs in
the context of the
Digital Government
Transformation of
Public
Administrations

NSDI-Benefits analysis
European NSDIs

of

From the table 1, it appears that there is still a limited number of quantitative benefit studies
undertaken during the last years, and both public agencies and private sector companies execute
these studies. Several countries in Europe are doing the studies as a consequence for the need to do
the studies for the INSPIRE monitoring reports, however most of these studies are qualitative in
nature (except in Finland, Italy, Poland, Sweden, Switzerland, The Netherlands, United Kingdom).
Other studies focus on the value assessment or market size estimation of geospatial data at national
or even global scale. It appears that the quantitative studies predominantly applied the costs benefit
analysis with the benefits costs ratio results ranging from 4 : 1 to 10 : 1. The studies gave also other
benefits in terms of return of investment, market size growth, sector job size (increase), and
qualitative terms. Examples of qualitative benefits are amongst others: Easier and more rapid access
to data and information; Data duplication avoidance; Data quality improvement; Data sharing
barriers removal; Money and time savings for users and authorities; and Improved decision-making.
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The studies indicate that it is still difficult and complicated to measure the benefits (and the costs) in
quantitative terms and have a different order of magnitude (partly because of the varying territorial
size, administrative level, beneficiaries, etc.). It is interesting that numerous different benefit and
cost approaches with different time interval, classifications, and foci are applied making it very
difficult to compare the results. But, what the studies clearly show is that the benefits are generally
(much) higher than the costs. In this context, is very likely that the benefits costs ratio for the Serbian
NSDI will be around 5 : 1.
According to these studies, the possible benefits of implementing the NSDI could refer to costs and
time savings (efficiency gains), more effective policy making, collaboration improvement, workflow
modernisation, economic development, better service delivery, and production of new products and
services for a wide range of stakeholders.
The studies show that the beneficiaries are manifold: Governments and public authorities, businesses
and citizens. Governments and public authorities might take advantage from the infrastructure and
availability of data in the process of digital transformation to become more efficient (and to cut costs)
to deliver improved and new services to innovate. Businesses will leverage the SDI to develop and
improve their own services but also benefit from public data available and new/improved services
delivered by public authorities. The citizens will also benefit from new/improved e-government
services.

2.2.2 Practices
Denmark has taken good initiatives in this domain. The country carried out a number of in-depth
analysis on the impact of open-geospatial data on the economy and society over the years and these
analyses also cover aspects linked to the benefits for governments, citizens and businesses. The most
recent study was carried out in 2017 and constituted a follow up study from a previous research of
2013 (PWC, 2017). The analysis showed that the availability of more geo-spatial data corresponded
to an increase in production and efficiency across all categories of stakeholders and notably
governments at different levels and businesses.
The Netherlands took a similar approach to the monitoring of benefits and carried out two different
cost benefits analysis (CBAs) focused on INSPIRE, first in 2009 (Ecorys and Grontmij, 2009) and a
follow up study in 2016 (Ecorys, 2016). Both analyses confirmed the positive trends and benefits
identified earlier. These CBAs provided a detailed assessment of four different use cases and
contemplated different scenarios for implementation (Barbero et al., 2019).
In Slovakia, almost each ministry has a unit that takes care of analysing the benefits linked to
government spending. In the context of INSPIRE, different ministries carried out CBAs exercises
(under the coordination of the INSPIRE National Contact Point) and, although the results are not
always publicly available, benefits were clearly listed and qualified (Barbero et al., 2019). The newest
figures mention around 6.5 million Euros of benefit (Barbero et al., 2019).
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In Lithuania on the other hand, one centralised CBA on the INSPIRE Directive was carried out prior to
2016 and this led to the identification of direct economic benefits linked to increased efficiency and
other indirect benefits (social, policy and others). In particular, the CBA highlighted that the
implementation of INSPIRE directly led to the saving of around 20,000 working days which amounts
to 1,2 million Euro spared by the government. Indirectly, it brought socio-economic benefits for
around 900,000 Euro in 2014 and growing to 1,8 million in 2016 (Ministry of Agriculture of the
Republic of Lithuania, 2016; Barbero et al., 2019)).
Sweden also made efforts in evaluating and assessing the benefits of INSPIRE in 2014 and, similarly
to what happened in Slovakia and Lithuania, this seems to be a once-only exercise that was not
repeated since (Lantmäteriet et al, 2017). What is interesting about the Swedish example is the fact
that the country paid particular attention to the social benefits linked to SDI. In particular, the country
linked the development and use of SDI to key societal challenges for Sweden, which can be solved
through more geo-spatial data accessibility.
Finally, a number of countries carried out analyses on their geo-spatial or open data market in the
last few years (e.g. Luxembourg, Spain) but these studies did not target specifically the benefits of
SDI. As these examples suggest, when looking at the benefits all countries rely on specific studies
and, in some cases, on studies concerning not only SDI but wider data initiatives (e.g. Norway) which
might also allow to see the bigger picture and capture better the impact of SDI on digital
transformation overall. It is important to note that, in general, countries do not rely on yearly or
regular forms of monitoring as they seem to prefer a punctual study approach to better catch a trend.
Based on the data available through these studies, it is possible to distinguish, at the macro level,
categories of benefits which are more frequently associated with the implementation of SDI. We are
able to list the key categories of benefits by type of beneficiaries.
Possible identified benefits for governments and public authorities are: More cooperation between
public authorities; Improved environmental policy making; Efficiency gains (time and money savings);
Optimised and improved procedures (e.g. less manual workflows, reduced errors); Reduced
duplication of datasets; Easiness of merging datasets; Cheaper IT development and economies of
scales in IT development; Production efficiency; Better/up-to-date analysis and reliability; Innovation
and increased investments in innovative data sharing activities; Reduction of burden on public
officials and increased motivation of the staff; and Simplification of budgetary procedures for data
acquisition.
The following are possible identified benefits for businesses: Better accessibility of datasets and
better access to information; More efficient interaction with governments; Burden reduction; Market
efficiency; Potential for innovation; and Better policy making outcomes.
Finally, possible benefits for citizens are: Better accessibility of datasets and better access to
information; More efficient interaction with governments; Burden reduction; Job creation; Increased
possibility to participate in public life; and Better policy making outcomes.

P a g e 16 | 60

The studies also referred to good practices in SDI implementation, such as:


Establishing efficient transportation schemes for public transport helping to reduce air
pollution (Bulgaria);



Cost savings at public agencies (€ 2,000,000) when publishing historic transport routes of
national and regional importance on a geoportal (Switzerland);



Using national ‘authentic’ key registers for addresses and buildings, that replace many local
registers, resulting in better data quality and lower costs (The Netherlands).

2.3 Recent Investments in Geospatial Data Made by Serbian
Government
Geospatial data represents a key element in decision making processes, for optimal resource
management, data exchange and communication and also for addressing many challenges we are
facing today. Geospatial information unified within a common infrastructure provides a multitude of
possibilities for upgrading public services, while disabling data duplication and data inconsistency.
Being aware of this context, the NSDI in Serbia is set to likely benefit the public sector, businesses,
developers and academia.
The Government of the Republic of Serbia has recognised the role and importance of the NSDI for
the society and through supporting new and innovative approaches to national geospatial
information management during the last years, has influenced the implementation and development
of the NSDI in Serbia.
The Key NSDI Actors and Stakeholders identified and presented in the GSA Report, with their relevant
functions and influence within the Serbian NSDI, are also crucial for the further implementation of
the NSDI in Serbia. To be able to identify Key Economic Sectors that could add value to the Key
Thematic Policy Areas by using data and services of the NSDI, it was also necessary to identify and
elaborate recent investments made by the Serbian Government and existing use cases in Serbia in
order to find out and describe all the benefits that NSDI enables to the Serbian society.
Some of the recent investments made were identified, such as purchase of VHR Satellite Imagery for
development of building register, and improvements of Address Register and sales-price register;
Cadastre data digitization and data quality improvement for cadastre buildings, and utility layers.

2.3.1 Recent Investments regarding Satellite Imagery
Having in mind the importance of satellite imagery as a dataset of geospatial data, issues related to
them as investment initiatives are specifically set aside in order to obtain as accurate data as possible
on their benefits to society and economy.
Very High Resolution (VHR) satellite imagery and new ways of processing them, followed by the
possibility of integration with cadastral and other geospatial data, made it possible for the RGA to
update the building register with more than 4.5 million additional objects, which will be included in
the national fiscal and economic system.
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The use of satellite imagery is necessary in the procedures of collecting, processing and publishing
data on turnover on the real estate market in Serbia and keeping the Property Valuation Register in
accordance with the Law on State Survey and Cadastre. The use of satellite images and the
improvement of business processes have created the conditions for faster entry, control and
verification of data, preparation of reports and analysis and issuance of data. Since 2014, data on
realized real estate transactions have been available for public view, thus achieving market
transparency.
For all facilities that are subject to legalization in accordance with the Law on Legalization (“Official
Gazette of RS”, no. 96/2015, 83/2018 and 81/2020 – Constitutional Court Decision)3, visibility checks
on the satellite image are mandatory. The satellite imagery from 2015 must be available to citizens
in electronic form in premises of the body responsible for issuing the decision on legalization, the
authorized construction inspection and the authorized real estate cadastre service according to the
place where the real estate is located.

2.3.2 Other Recent Investments
This NSDI Benefits Study also refers to a large number of investment initiatives related to NSDI that
appeared to be important for the society and economy of Serbia. Sometimes just one investment
initiative is enough to ensure and launch several new ones.
One important investment initiative made was the development of digital cadastral plans for the
entire territory of Serbia, that was executed by the RGA. For the area of 4,500 cadastral
municipalities, more than 18,800,000 cadastral parcels and 4,5 million objects were translated into
digital form. The digital cadastral plan is a huge support for real estate rights management systems,
taxation systems, rural and urban planning systems, and all investments for economic development
of the state and the implementation of projects that are of vital national importance. In addition, the
digital cadastre contributes to the successful implementation of infrastructure projects in the
Republic of Serbia.
The updated building register was used to make an assessment of the quality and completeness of
the Address Register in Serbia. The estimation has been made that approximately 3 million citizens
had no address. Using the geospatial platform “Geosrbija” and implementing new methods for
collecting data, RGA managed to complete the updating of the address registry in two years and over
2 million citizens received a full georeferenced address for their first time. These results became
possible due to the excellent collaboration between RGA and the local communities in creating and
implementing new standards and using innovative technologies such as crowdsourcing and the
geospatial platform. The updated building register is also the basis for recording the turnover of real
estates in Serbia that are not registered in the real estate cadastre and is essential for the quality of
the Property Valuation Register.

3

Legal Information System of the Republic of Serbia. Retrieved from:

http://www.pravno-informacioni-sistem.rs/SlGlasnikPortal/eli/rep/sgrs/skupstina/zakon/2015/96/1/reg
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The updated utility register is also one significant investment initiative in Serbia having in mind that
the previous way of maintaining the register had a number of flaws (e.g. the register was not
established for the entire territory of the Republic of Serbia, maintenance without registration of
property rights and other legal rights on the utilities, no digital format, etc.). The RGA had established
an information system for utility cadastre and the application for the development and maintenance
of the utility cadastre is in use since 2016, with a central database at the RGA central building.
Migration of existing utility cadastre data to a central database is still ongoing and improvements are
constantly being made together with the registration of utility rights. The geospatial database of the
utility cadastre contains data on above-ground and underground lines and associated facility and
installation – for example, the utility cadastre database contains data of water supply network,
sewerage and drainage network, hot water network, electric power network, telecommunication
network, oil pipeline network, gas pipeline network and common line facilities). During the
implementation of the existing information system some issues were identified, such as the need for
additional functionalities and significantly high system maintenance costs. The new project
supported by the Word Bank assumes development of a new information system for the purposes of
Utility cadastre development and roll-out. This also includes the establishment of a cadastre of
infrastructure by expanding the content (e.g. data on railways, roads, etc.).
The RGA has developed the mobile application “Geosrbija mobi”. It is a platform that integrates all
geospatial data at state level. On the “Geosrbija” portal, you can find all available data on land,
facilities, addresses, protected areas, national parks, altitudes, etc., which are obtained from various
sources including all state institutions responsible for collecting geospatial data. The main objective
of this platform is to improve the work and processes of state institutions and to facilitate them to
collect new or update existing data, which are important for the state and citizens, but also to make
this data available to the public in one place and in a simple way.
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2.4 EU Accession Requirements and Climate Change Adaptation and
Mitigation
2.4.1 EU Accession Requirements
The EU promotes, among other things, strong climate action, sustainable development and
protection of the environment (European Commission 2020). Serbia is striving to achieve
transposition of the EU acquis in regard to environmental legislation. The EU requirements are
classified in 35 different negotiating positions i.e. chapters, and, Chapter 27, titled Environment and
Climate change, was submitted in January 2020 and was prepared for the Serbian negotiating
position for the EU accession process.
It will be important to follow up on the upcoming changes in the EU enlargement policy regarding
future modality of accession to the EU. This new approach to EU accession should prove to be an
upgrade of the existing process which Western Balkan countries are still in. Given that many countries
struggle with various Negotiation Positions and Chapters which are yet to be open, the new approach
should stimulate governments to dedicate more efforts and attention to the process.
In this report, the focus is on Chapter 27 and statements from the last progress report where EC
stated that Serbia has achieved some level of preparation in the area of environment and climate
change. Other Chapters of the Negotiation Procedure of Serbia to the EU shall be excluded from this
analysis as they are not related to or directly related to the INSPIRE Directive, which obliges the
establishment and implementation of National SDI and is part of the horizontal legislation of the
Working Group for Chapter 27 of Environmental Protection. In European Commission (2020), the EC
also states that Serbia should considerably step up its ambitions towards a green transition and
continue focusing on some of the following issues:


enhancing administrative and financial capacity of the public central and local administration
authorities, in particular the Environmental Protection Agency and environmental
inspectorates, building an effective institutional set-up to manage environmental
investments and further improving inter-institutional coordination, in particular between
central and local levels;



intensifying implementation and enforcement work, such as closing non-compliant landfills,
investing in waste reduction, separation and recycling, reinforcing air quality monitoring,
advancing river basin management and preparing for Natura 2000; and



implementing the Paris Agreement, including the adoption of a comprehensive climate
strategy and law, consistent with the EU 2030 framework for climate and energy policies and
well integrated into all relevant sectors, and developing a National Energy and Climate Plan
in line with Energy Community obligations.

In European Commission (2020), The EC states some of the achievements regarding preparation in
the area of environment which are described as follows:

Serbia’s green fund has yet to become fully operational. Serbia needs an effective institutional setup to manage environmental investments, which need to increase much faster than previously. The
investment plan needs to be turned into an investment programme, targeting projects with the
highest environmental impact. Investment decisions need to be based on feasibility studies and
technical designs in line with EU best practices and transparent competitive procurement
procedures, ensuring best value for money.
In the area of horizontal legislation, Serbia has a high level of alignment with the EU acquis. Overall,
Serbia needs to improve its administrative capacities at central and local level, including
inspectorates, to draft legislation, give adequate time for legislative consultations and carry out
qualitative public consultations, particularly at local level. Legislation on environmental impact
assessment needs to be further aligned and its implementation strengthened. Strategic
environmental assessments need to be carried out for plans and programmes from all relevant policy
areas, not only the environment.
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Serbia is moderately prepared as regards to civil protection. Serbia has a strategic framework in place,
which is in line with the Sendai framework for disaster risk reduction. It consists of a law on disaster
risk reduction and emergency management and a national disaster risk management programme and
action plan for 2017-2020. Serbia needs to develop a strategy for disaster risk reduction and has also
carried out a national disaster risk assessment. The COVID-19 pandemic highlighted the need to
strengthen the legal framework and institutional capacities as well as human and financial resources
of civil protection authorities also with regard to health emergencies. Serbia still needs to connect to
the Common Emergency Communication and Information System (CECIS) - the main tool for crisis
communication among members of the European Union Civil Protection Mechanism. Pre-condition
for CECIS is the installation of Secure Trans-European Services for Telematics between
Administrations (STESTA) in the country and designating the responsible ministry as an entry point.
In European Commission (2020), the EC also states some of the achievements regarding preparation
in the area of climate change which are described as follows:
Serbia has some level of preparation on climate change, but implementation is at a very early stage.
The adoption and implementation of a climate strategy and action plan, which is consistent with the
EU 2030 framework for climate and energy policies and which addresses adaptation to climate
change, is paramount for Serbia’s future low carbon development. Serbia needs to do more to
integrate climate action into other sectors.
Work on improving greenhouse gas inventories and updating Serbia’s Nationally Determined
Contribution to the Paris Agreement is progressing. However, the alignment of legislation on
monitoring, reporting and verification of greenhouse gas emissions in line with the EU emissions
trading system and Effort Sharing Regulation is pending. Serbia needs to considerably strengthen its
administrative and technical capacity, in particular so it can implement, monitor and report on
climate acquis.

2.4.2 Climate Change Adaptation and Mitigation
When discussing the issue of climate change and adoption mitigation, it is important to mention
correlation with three documents. First one being the international document United Nations
Framework Convention on Climate Change (UNFCCC-United Nations, 1992a), which introduces the
concept and term of adaptation to changed climatic conditions while its primary goal is to reduce
greenhouse gas emissions (Green House Gas- GHG). Secondly, Kyoto Protocol (United Nations,
1992b) to the United Nations Framework Convention on Climate Change prioritizes mitigation, i.e.
reduction of GHG emissions, and, as the third document, the Agreement from Paris (United Nations,
2015) for the first time introduces adaptation in a legally binding sense and includes damages and
losses as a component of adaptation.
The Paris Agreement establishes a legal basis for the development of national adaptation plans
(NAPs) and reporting on priorities, plans, activities and necessary assistance in the field of adaptation,
all through a public register.
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With the financial support of the Green Climate Fund (GCF), the United Nations Development
Program is being implemented in Serbia in cooperation with the Ministry of Agriculture, Forestry and
Water Management entitled "Improving Medium- and Long-Term Planning for Adapted Climate
Change Measures in Serbia" (NAP GCF).
The strategic framework in the field of adaptation, as defined by the Law on Climate Change and the
Paris Agreement, is planned to be developed within the NAP GCF project. The NAP GCF project is
focused on activities to adapt to changed climate conditions in the field of agriculture, water
management and water resources, energy, transport, infrastructure and disaster risk reduction.
As key problems, in addition to the costs for obtaining data, which is not practice in the EU, the
procedures for data collection are complicated and time-consuming. Although there are exceptions
in terms of data collection for example for research purposes, the data thus obtained are often
unrepresentative and in formats that are not easy to handle.
A recommendation is to create a publicly available database at the national, but also at the regional
level (administrative and sector depending on climatic and other conditions), as well as cities and
municipalities and the accompanying electronic platform of publicly available data. The platform
would also play a significant role in the monitoring and evaluation (M&E) system at the national level.
The database and platform should also contain data from climate scenarios up to the level of local
governments.
The analysis report indicates that in the period 1980-2017, 83% of the total monetary losses of the
EU (about 426 billion euros) are those caused by weather and climate extremes. In this sense, the
importance of the existence of a systematic database on damages and losses due to climate change
is emphasized, i.e. the integration of existing databases and information systems and the public
availability of these data.
Another goal of the NAP GCF Project is to improve the exchange of information in the process of
preparation, adoption and implementation of public policies, strategic documents and regulations in
the field of climate change and more efficient integration of adaptation issues into strategic
documents.
The project documents refer to the data obtained by the Study on Socio-Economic Aspects of Climate
Change4. The data indicate that it is necessary to take into account climate change when planning
sectoral development and infrastructure. The study on socio-economic aspects of climate change
points out that the total material damage caused by extreme climatic and weather conditions in
Serbia, in the period from 2000 to 2015, is more than five billion euros, and that more than 70 percent
of losses are related to drought and high temperatures.

4

Serbia and Climate Change. Retrieved from:

https://www.klimatskepromene.rs/wp-content/uploads/2020/04/cir_screen-_06-04-2020_DRAFT_-Study-on-the-Socio-economicAspects-of-Climate-Change-on-the-Republic-of-Serbia_UNDP.pdf
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Investing in reducing GHG emissions can lead to an increase in GDP of 1.4% by 2030 and 3.9% by
2050, respectively, and the accompanying job loss of up to 2.1% in 2030, and 2.5% in 2050 in relation
to the situation without taking measures to reduce GHG emissions.
In support of the justification of investing in reducing GHG emissions from the social aspect is the fact
that this maximum job loss in 2050 will be reduced to 0.93% of the loss, which will certainly occur
without investing in reducing GHG emissions with additional investment measures.
Thus, economic development and investment in adaptation and mitigation are not in conflict and do
not exclude each other. Moreover, they complement each other and give a wider range of
possibilities for the transformation of Serbian society in the process of current transition.
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3.

METHODOLOGY

In order to conduct the NSDI Benefits Study (including satellite imagery and other associated recent
investments) in a manner which would be as successful as possible, a methodology was drafted to
support the data collection, analysis and action plan development. The NSDI Benefits Study aims to
serve as a foundation for making strategic decisions to manage efficiently geospatial data and build
capacity in all relevant institutions in the Republic of Serbia for more efficient and effective use of
geospatial data.
This chapter 3 describes the followed methodology of the NSDI Benefits Study. In the first subchapter, the followed approach is presented, which is strongly based on a mixed method approach
consisting of a documents analysis, a survey and additional interviews. The second sub-chapter
briefly describes the document analysis as a foundation of the NSDI Benefits Study. The next two subchapters refer subsequently to the target group selection and questionnaire description of the
survey. In the fifth sub-chapter, the data processing and analysis with the additional interviews are
described. The outcomes of the NSDI Benefits Study will form the basis for developing the NSDI
Strategic Action Plan (including a set of monitoring indicators) that needs to be implemented in order
to achieve the target benefits. This chapter ends with a short review of the limitations of the followed
methodology.

3.1 Methodological Approach
The main objective of the NSDI Benefits Study is to collect and analyse empirical data for better
studying the (potential) target benefits of the Serbian NSDI (including satellite imagery and other
associated recent investments) on which an actions plan can be developed for achieving the
identified targets.
In order to comprehensively study the benefits, a ‘mixed’ methodological approach design was
proposed. Based on a review of relevant documents, this NSDI Benefits Study includes a quantitativeoriented online survey consisting of a questionnaire (with closed-ended questions and open-ended
but transferred to quantitative data) and additional qualitative-oriented interviews with open-ended
questions. From previous studies (see section 2.2), it appears that one type of research (qualitative
or quantitative) is not enough to address the identification of NSDI-benefits well. This ‘mixed’
approach advances the systematic integration, or mixing of quantitative and qualitative data within
a single investigation. The basic premise of this methodology is that such integration permits a more
complete and synergistic utilization of data compared to separate quantitative and qualitative data
collection and analysis (Wisdom and Creswell, 2013). Mixed methods are used to gain a better
understanding of connections or contradictions between qualitative and quantitative data; they can
provide opportunities for participants to have a strong voice and share their experiences across the
research process, and they can facilitate different avenues of exploration that enrich the evidence
and enable studying objectives more deeply (Fischler, 2015).
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The design of the followed methodological approach in terms of feasibility and operability was
intensively discussed among the RGA team and experts. Weekly meetings were set up between
September – November 2020 to select the target group, to identify the data to be collected, to discuss
the questionnaire, to test the online survey, to address the additional interviews and to determine
the best data processing/analysis strategies. This resulted into a robust methodological approach.
An incremental approach for implementation in different stages was proposed. The approach is
strongly based on the results of the NSDI Benefits Study, mainly derived from the questionnaire and
additional interviews and intensive discussions with the members of RGA team.

3.2 Relevant Sources
The following materials were intensively reviewed as a basis for setting the NSDI Benefits Study
scope, selecting the target group, formulating the questions for the questionnaire and additional
interviews, interpreting the results and developing the NSDI Strategic Action Plan.


The Law on State Survey and Cadastre (“Official Gazette RS” no. 72/09, 18/10, 65/13, 15/15
and 96/15, 47/17 and 113/17);



The Law on National Spatial Data Infrastructure (Official Gazette of the Republic of Serbia No.
27/2018);



Draft version of the NSDI Strategy 2018 (Kadaster International, 2018);



List of policy documents presented in GSA Report (2020);



NSDI Diagnostic Tool National Report (R. Tochovska (World Bank/FAO, 2017));



DSIP – INSPIRE Directive Specific Implementation Plan of Project: “Additional Development of
EU Environmental Approximation for Air, Chemicals and Horizontal Acquis” (2020);



Survey report on RGA Services (Deep Dive firm, 2020);

3.3 Target Group
The scope and the target group were mainly derived from the GSA Report. The scope of the NSDI
Benefits Study is all relevant actors/stakeholders who could significantly benefit from a wellimplemented NSDI in the Republic of Serbia. The GSA Report identified and listed the key actors and
stakeholders that need to be involved during the execution of the NSDI Benefits Study. It is expected
that each of these actors or stakeholders will significantly benefit when having a fully operational
NSDI in place. All the listed institutions were approached to complete the survey. It was the intention
to select at least two key actors or stakeholders for each identified Key Economic Sector and if
possible a nice mix of public authorities and private companies. Each key actor/stakeholder was
classified into priority classes – A high priority (Class A) meant that significant effort needed to be
made to have the specific actor/stakeholder involved in the NSDI Benefits Study; A low priority (Class
B) meant that it would be useful to have the specific actor/stakeholder on board in the NSDI Benefits
Study, but is not essential or compulsory.
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At the end, 56 Key Actors and Stakeholders were identified including ministries, public agencies,
public directorates/secretariats, public enterprises, banks, private companies, research institutes. All
these identified actors and stakeholders (potentially) play a certain role in the Serbian NSDI,
regardless of their scope or complexity of that role. After an intensive review, it was decided to
increase the number of parties involved in the NSDI Benefits Study to 63 as some institutions cover
more than one relevant department or organizational unit that needed to be included in the NSDI
Benefits Study.

3.4 Questionnaire
The questionnaire aimed to collect quantitative data which would provide information on current
and future socio-benefits which the NSDI provides to users in the Republic of Serbia and enable the
identification of strategic investment priorities. In addition, the questionnaire also aimed to provide
a broader picture of the (potential) benefits of geospatial data as well as recent strategic investments
(such as the acquisition of satellite imagery). The collected data served as essential input for the
strategic actions plan to strengthen the impact of NSDI and the associated geospatial data on public
administrations, businesses and citizens as well as the whole economy and society of the Republic of
Serbia.
Data to be collected referred to organization’s characterization, benefits of existing geospatial
information investment initiatives, role within the NSDI, experienced benefits and costs in using
geospatial data and satellite images (preferably in quantitative terms), future NSDI-benefits, and
overarching NSDI-benefits for society.
The NSDI Benefits Study was given strong support by the newly elected Government demonstrating
the high importance of the NSDI for the Serbian government to strengthen the society and economy
as well as to identify ways how to best utilize the NSDI in Serbia. The questionnaire invitation was
sent by the Cabinet of the Director of the RGA carrying support from the Office of Prime Minister.
The questionnaire was shaped in a way to ask only the essential information about the respondent’s
organization, usage of geospatial data and satellite images, and current and future benefits and costs
of NSDI and its associated data. In order to get quantitative benefit figures, several questions directly
referred to the provision of quantitative numbers.
The questions were derived from existing benefits studies presented in sub-chapter 2.2. Each
question was intensively discussed, reviewed and when necessary re-formulated. The validity of
questions was tested by colleagues outside the Project team. An important condition was also that
the questions should also be formulated in a straightforward way in order to avoid to confuse the
respondents.
On request of Prime Minister’s Office, the questions referred to two types of data: 1) geospatial data
and 2) data derived from recent strategic investments – in particular satellite images. Due to the
importance of satellite imagery investments for the Serbian Government and the development of
the IT sector, several specific questions referred to the benefits of satellite imagery were introduced
and surveyed, separate from other geospatial data.
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The Questionnaire consisted of 31 closed and open questions. The first set of questions referred to
respondent’s organizations (such as name, unit, address, contact person, type, and thematic policy
area(s) of operation). The next questions were about experiences of recent investment initiatives in
terms of benefits with emphasis on the investments in satellite imagery. These questions were
followed with questions related to their primary role within the Serbian NSDI, and their experiences
regarding usage and benefits of NSDI spatial data. The benefit-oriented questions directly referred
to benefit estimations in qualitative and quantitative terms. The final questions referred to the future
NSDI expectations for their organization and society. Annex A presents the questionnaire with all the
questions and options.
The questionnaire was published online making use of Survey Monkey - an online survey software
that facilitates creation and running of professional online surveys. The online version of the
questionnaire was made available online in the Serbian language in order to make it more convenient
for participants and potentially to prevent language misunderstanding. Finally, the online survey was
intensively tested by members of the Project team.
The online questionnaire was launched on 19th of October 2020. After sending several reminders,
the respondents could submit their responses before 11th of November 2020. During this time many
respondents’ organizations were approached by the responsible team of RGA emphasizing the
importance to complete the questionnaire and facilitating the respondents with answering the
questions.

3.5 Data Processing and Analysis
This NSDI Benefits Study strongly depended on the processing of the data collected in a shape that
was fit for further analysis. The results of the online survey were a single table in MS Excel format in
which all answers were compiled; however, due to the excessive size of this table, graphs, tables and
other figures were made to better present, and in a handier manner, the results for each group of
questions. This can be observed in more detail in the following chapter. Finally, the answers were
also compiled in a .pdf format to overview individual responses of Respondent’s. All the mentioned
documents are considered annexes to this Report. In addition, all answers were translated into
English.
A separate table for the benefit quantifications was made. After processing this table, the number of
valuable results for estimating the benefits in quantitative terms appeared to be limited for the NSDI
Benefits Study. Therefore, additional effort was made to collect the additional necessary information.
This was achieved by interviewing key actors and stakeholders (in the months November 2020 –
January 2021). In this way, the answers could be better clarified, contextualized or new benefits in
quantitative terms could be added. The interviews happened via online platforms (Zoom, Teams,
Skype) or telephone and were semi-structured in which the interviewer did not strictly follow a
formalized list of questions. Instead, the interviewers of the Project team asked more open-ended
questions, allowing for discussion with the interviewee rather than a straightforward questions and
answer format. In this way, more qualitative insights were gained as well as important narratives
behind the benefit estimations.
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As was already mentioned, the qualitative and quantitative oriented analysis were executed for the
two types of data: geospatial data and data derived from recent strategic investments. Additional
effort was made to upscale the results to national level using parameters such as GDP, physical area
and population. The results were also analyzed in the light of EU Accession and Climate Change.
The end result of the analysis are lists of the current and target benefits regarding the development
of NSDI of Serbia (including benefits derived from recent investment initiatives).

3.6 Actions Plan Development
The methodological approach also includes an actions plan development for achieving the identified
benefits targets.
Starting point for the development of the actions plan is a gap analysis between the current and
target benefits. Through tailored-made actions the gap needs to be filled. The implementation of the
developed actions plan leads to the target benefits with a positive impact on the relevant economic
sectors. An incremental approach for implementation in different stages was proposed. The actions
plan also aims to allocate the responsibilities, outcomes, indicators and timing. A more detailed
actions plan aligned with the UN-GGIM Integrated Geospatial Information Framework is presented
in the follow-up project report on the Strategic Actions Plan.

3.7 Monitoring
Monitoring the implementation of an actions plan is usually done through a set of Key Performance
Indicators (Parmenter, 2010). A Key Performance Indicator (KPI) is a metric that measures a target.
Most often, a KPI represents how far a metric is above or below this pre-determined target. KPI’s
usually are shown as a ratio of the actual situation as compared to the target. They are designed to
let a decision maker or business manager know if they are on track according to the plan defined by
their organization, programme or in case of SDI’s the particular SDI initiative.
KPIs need to be SMART (Doran, 1981): they should be Specific, Measurable, Achievable, Relevant and
Timely. They should be capable of providing factual, timely and easy understandable information
about the status of achievement.
Sometimes, additional characteristics are required as well in order to have a good working set of KPI’s
(see Giff and Crompvoets, 2008). For example, KPI’s should be Verifiable, Statistically Valid and
Unambiguous. Sometimes it might be difficult to define KPI’s that fulfil all the SMART criteria as listed
above, therefore a trade-off may be necessary when designing KPI’s. Although trade-offs are
expected, KPI’s can still be effective if they are developed within the organizations’ mission, goals
and management style. It should be noticed that KPI’s do not necessarily apply only to single
organizations; they also can apply to groups of organizations, or infrastructures like SDIs. The KPIs
are presented in the follow-up report on the Strategic Actions Plan.
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3.8 Limitations
The key actors and stakeholder needed time to get familiarized with the questionnaire and to gather
necessary (quantitative) data from their internal departments within their organization/institution.
This proved to be very time consuming and difficult for the involved parties. Numerous consultations
were made via telephone or e-mails and some significant guidance from the Project team was needed
to complete the questionnaire. Therefore, the time to collect the necessary data took much longer
than expected.
It appeared to be very difficult for the involved Key NSDI Actors and Stakeholders to provide
quantitative estimations for their experienced benefits. Additional interviews/consultations were set
up to facilitate/guide the provision of these benefit quantifications. These additional meetings also
delayed the process of data collection.
Even though it was intentionally planned to interview all listed key actors and stakeholders which
were prioritized for each key economic sectors, it appeared to be impossible to achieve this. This was
mainly due to logistical issues on the side of most key actors and stakeholders, mainly caused by the
Covid-19 pandemic as well as other hindering circumstances.
The Covid-19 pandemic had also an impact on the data analysis and the actions plan development. It
appeared to be more difficult to discuss the analysis results among the members of the Project team
as well as to get feedback from the involved actors and stakeholders in the NSDI Benefits Study.
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4.

RESULTS AND DISCUSSION

This chapter 4 presents the main survey results complemented with the results of the interviews.
First the characterization of the respondents is presented, followed by the estimations of the
(in)direct benefits and costs of NSDI and the associated recent investments made by the Serbian
government.
The survey was sent to 51 organizations (58 different organizational units within the organizations)
that were identified in the GSA Report. In total, 46 responses from 40 organizations were received.
This means an organizational response rate of 78% – A very high score for such an online survey! It is
important to mention that 4 organizations provided more than one response as the survey was
internally distributed to different organizational units (Ministry of Agriculture, Forestry and Water
Management, Ministry of Construction, Transport and Infrastructure, Ministry of Trade, Tourism and
Telecommunications, Republic Hydro-meteorological Service of Serbia).

4.1 Respondents Characterisation
The first questions of the survey referred to the general characterization of the respondents (Q1 –
Q4). Table 3 presents an overview of the respondents per key economic sectors as identified in the
GSA Report. It presents the Name of the responding organization, its organizational unit and its
priority class (see sub-chapter 3.3 for the explanation for the priority classes). Except for the ‘Health’
and ‘Public Safety & Security’, at least 2 organizations responded for each of the key economic
sectors. From the received responses, 25 responses can be referred to organizational units that were
ranked with the high priority class A and 19 to organizational units with class B priority.
Table 3. Respondents’ general information
Key Economic
Sector

Q1 - Name of Responding NSDI
Actor/Stakeholder5 (Q1)

Organizational Unit (Q2)

Priority

Directorate for Agricultural Land

A

Forestry Administration

B

Directorate for Agrarian Payments

Sector for System of Identification of
Land Parcels (LPIS)

A

MK Group Llc.

/

B

Ministry of Construction, Transport and
Infrastructure *

Sector for Spatial Planning and
Urbanism
Sector for Housing Policy, Communal
Affairs and Energy Efficiency

A

Sector for Locations, Marketing and
Information Technologies

A

Ministry of Agriculture, Forestry and
Water Management*
Agricultural
Productivity

Construction &
Urban planning

Building Directorate of Serbia

ICT & Telecom

5

Ministry of Trade, Tourism and
Telecommunications
VIP Mobile Llc.

Sector for Information Society and
Information Security
Development of Access Network

A
B

See 1.4.1
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Banking &
Insurance

SAGA Llc.
Ministry of Culture and Media (incl.
creative industry)
Vekom Llc.
InoSens Llc.

/
Sector for Digitalization of Cultural
Legacy and Contemporary Creation
/
Research Team

B

Regional Geoinformatic Centre Llc.

/

A

Sector for Separate Affairs

A

/
Directorate for Non-Life Insurance:
Sector for Insurance of Agriculture
Sector for Geology and Mining
Service for Property and Legal Affairs
Sector for Development Belgrade

B

Ministry of Finance (Tax Administration)
*
Banca Intesa Jsc.
DDOR Novi Sad Jsc.

Energy &
Mining
Transportation

Ministry of Mining and Energy*
PE Elektromreže Srbije Jsc.
PE Srbijagas Jsc.
Ministry of Construction, Transport and
Infrastructure *
PE Putevi Srbije

Real Estate
Business
Tourism

Health Care

Education

Republic Geodetic Authority *
Agency for real estate property:
Atrium Property Services Llc.
Ministry of Trade, Tourism and
Telecommunications*

B
B

Sector for Rail and Intermodal Transport
Sector for Management Information
Systems in Traffic
Sector for Property Valuation

A
A
A
B
A
A
A

Valuation Department

B

Sector for Tourism

A

National Tourism Organisation of Serbia

/

A

Institute of Public Health of Serbia –
“Batut”

Centre for Informatics and Biostatistics

A

Cathedra for Geodesy and
Geoinformatics

A

City Planning Department

A

Sector for Ecological Networks and
Estimation of Acceptability within the
Sector for Environment and Climate
Change

A

Republic Water Directorate

B

Sector for Spatial and City Planning

A

/

B

Sector for Forestry and Environment

B

/

B

Faculty of Civil Engineering of the
University of Belgrade
Faculty of Architecture of the University
of Belgrade
Ministry of Environmental Protection*

Environmental
Management

B

Ministry of Agriculture, Forestry and
Water Management
Provincial Secretariat for Urban Planning
and Environmental Protection
PE for Forest Management
Vojvodinašume

PE for Forest Management Srbijašume

Institute for Nature Conservation of
Vojvodina Province
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Public Safety &
Security

Ministry of Defence (Military Geographic
Institute)

Sector for Production of
Geotopographic Materials

Ministry of Public Administration & Local
Self-Government
Statistical Office of the Republic of Serbia

Sector for System of Local SelfGovernment
Geospatial Data Group
Sector for Hydrological Monitoring
System and Analysis
National Centre Sector for Climate
Change, Development of Climate
Models and Disaster Risk Assessment
Sector for Speedy Development,
Environment and Communal Affairs
Department for Counsel and Value
Estimation

Republic Hydro-meteorological Service of
Serbia

Miscellaneous6

Standing Conference of Towns and
Municipalities (SKGO)
Property Valuators:
CBRE Llc.
National Alliance for Local Economic
Development (NALED)
United Nations Development Programme
in Serbia (UNDP)
Public Water Management Enterprise
Vode Vojvodine
Public Water Management Enterprise
Srbijavode

A

A
A

B

B
B

Sector for Regulative Reform

A

Accelerator Lab

A

Sector for Aquatic and Geographic
Information System

B

Directorate - Technical Sector

B

Another respondent characterization question (Q5) referred to Type of Organization. Figure 1
showcases the associated answers. Most respondents characterized their organization as ‘State
Authority’. A significant number of respondents associated themselves as ‘Company’ and ‘Public
Enterprise’. The ‘Other’ type grouped organizations such as ‘NGO’, ‘Autonomous Province Body’,
‘Universities’, ‘International Organizations’ (e.g. UNDP), and SKGO as a union of local selfgovernments on the national level. Overall, the mix of different organizational types involved in the
survey reflect well the current NSDI landscape in Serbia.

6

Various NSDI actors and stakeholders are sorted under Miscellaneous due to their nature and scope of work. These are actors who
cover more than 1 specific field and is difficult to sort under any of the defines economic sectors.
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Figure 1: Type of Organizations of the respondents (%)

During the drafting of the GSA Report, Key Thematic Policy Areas were identified and each of the
identified Key NSDI Actors and Stakeholders were linked to one or more Key Thematic Policy Areas7.
In the next question (Q6), the respondents were asked to select the relevant thematic policy areas in
which their organization is active. Figure 2 presents the answers to this question. It is worth
mentioning that the respondents that could select more than one area. The most outstanding key
thematic policy areas appear to be ‘Environment and Spatial Development’. Areas such as
‘Agriculture’, ‘Public Administration Reform & e-Government’, ‘Tourism & Culture’ and ‘Transport &
Energy’ were also frequently selected. It is remarkable that the respondents cover a very wide range
of different policy areas.

7

See GSA Report.
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Figure 2: Key Thematic Policy Areas (%)

As the survey was about the socio-economic benefits of the Serbian NSDI, respondents were asked
to describe in their own words what is NSDI (Q9). Almost all respondents were able to provide a
description about NSDI. The descriptions significantly differ in terms of meaning of NSDI (and the
including components and the purposes that the NSDI needs to achieve). The descriptions also
differed in size and detail. Many descriptions were a derivative of the definition presented in the
NSDI Law. This all means that there is still no full consensus of what the Serbian NSDI is and what it
needs to be achieved.
The respondents were also requested to give the (potential) primary role of their organization within
the NSDI (Q10), which results can be observed in Figure 3. Most respondents see their organization
as ‘Data User and Provider’, or as solely ‘Data User’. Only for a very low number of organizations,
their role can be seen as ‘Data Provider and/or Service Provider’ or as ‘Policy/Decision maker’.
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Figure 3: Primary role within Serbian NSDI (%)

Another respondent characterization question referred to their membership in the NSDI Council
(Q11). In accordance with the Law on NSDI, the NSDI Council (Council) consists of 16 members
(institutions) with the RGA member acting as chair of the Council. The Council members are formally
named by the Government. A total of 13 Council member institutions responded to the
questionnaire, meaning 81% (13/16) of the council members. This also means that 33% (13/40) of
the respondents’ organizations are member of the NSDI Council
From the final question about remaining questions and remarks (Q31), it appeared that the
respondents strongly supported the NSDI Benefits Study and willing to provide additional information
if necessary.
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4.2 Estimations of Direct and Indirect Socio-Economic NSDI-Benefits
This subchapter presents the overview and summary of answers to the group of questions focused
on the benefits of the Serbian NSDI (including satellite imagery). The first questions refer to the
organizational benefits, followed by questions dealing with the societal benefits and future benefits.

4.2.1 Organisational NSDI-Benefits
85% of the respondents stated that their organization uses geospatial data (including satellite data)
for regular tasks and duties as defined by law or regulation (Q18). The respondents use geospatial
data for multiple purposes (Q19), such as: obtaining permits, determining property tax, spatial
planning, agricultural production, forestry management, navigation, infrastructure maintenance,
military defence, mining mineral resources, water management, weather predictions, disaster
prevention, environment assessment, biodiversity protection, and software solutions. This wide
range of usage reflects the wide scope of the associated economic sectors and thematic policy areas
that the NSDI aims to facilitate.
The next question(s) referred to the experienced benefits in using the NSDI (Q20/Q21). Figure 4
presents the responses to the question. It is good to mention that the respondents could select
multiple/numerous relevant answers. ‘Improved Quality of Data’ stands out as the main overall
experienced benefit, followed by ‘Meeting the Requirements of Legislation’ and ‘Increased
efficiency’. Other overall benefits are experienced as well, although at a lower level (see e.g.
‘Improved quality of services delivered’, ‘Increased customer satisfaction’, ‘Lower costs’ and
‘Reduced risk’). Option ‘Other’ included benefits such as ‘Teaching facilities’ and ‘Research &
Development (R&D)’. This all indicates that the current NSDI is beneficial for numerous reasons and
that its usage has improved data quality, been applied to meet legal requirements and helped to
increase efficiency in the organizations.
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Figure 4: Experienced overall benefits of the Serbian NSDI (%)

Respondents were requested to specify the key experienced benefits and their associated nature
that they would have singled out as main benefits in the previous two questions (Q22). The difference
between this question and the previous ones is that the respondents could mention all the relevant
benefits, meanwhile in this question respondents were enforced to list the main key experienced
benefits. By specifying the nature of the benefits, it was possible to determine in what aspects the
key benefits contributed to the organization. Figure 5 presents the types and nature of the key
experienced benefits for the organizations. The main benefits which stand out are ‘Meeting the
Requirements of Legislation’, ‘Increased efficiency’ and ‘Improved Data Quality’. It is remarkable to
see that ‘Improved Data Quality’ stood out as the overall key experienced benefit (Figure 4),
however, it does not really stand out as the main key experienced benefit of the Serbian NSDI (see
Figure 5). ‘Increased customer satisfaction’, ‘Reduced risk’, ‘Improved quality of services delivered’
and ‘Lower costs’ are also considered as the key benefits, although less than ‘Meeting the
Requirements of Legislation’, ‘Increased efficiency’ and ‘Improved Data Quality’. It is also remarkable
to notice that ‘Enhanced Standards Conformance’ is also frequently selected as a key experienced
benefit, which contrasts with the result from Figure 4.
‘Workflows made more efficient’ is considered as the main nature of the selected key experienced
benefits followed by ‘Time saved’ and ‘Expenditure reduced’ – the high percentage for the efficient
workflows really stand out. The nature of the key benefits does not refer to ‘Innovative
status/Reputation’, ‘Environmental improvements’, ‘Improved health outcomes’ and ‘Consumer
surplus’.
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Figure 5: Types and nature of the key main experienced benefits of the Serbian SDI (%)

The respondents were also asked to provide quantifications for the main types of the Serbian NSDIbenefits that they experienced (Q23).
In the context of the NSDI-benefit ‘Meeting the requirements of legislation’, the following four
quantitative figures were given:


Ministry of Construction, Transport and Infrastructure - Sector for Housing Policy, Communal
Affairs and Energy Efficiency: Saving 5 days per month for meeting the requirements of
legislation and 15 days per month to update its data;



Tax Administration: Due to the more associated efficient workflows there is a larger number
of solved requests/cases with an average per month for 2019 being 41,546 while in 2020
being 45,559. This increase means there is an average of 4,013 more cases/requests that are
solved at monthly level. This also lead to the increase of tax income. The average income for
the last 6 months of 2019 amounted to 897,800,000 RSD while in the last 6 months of 2020
963,100,000 RSD. The average increase is 65,300,000 RSD;



Hydro-meteorological Service of Serbia - National Centre for Climate change, Development of
Climate Models and Disaster Risk Assessment: For the purposes of entering meteorological
stations in the register, which is a legal obligation, the time required to collect the necessary
data has been shortened by using the digital cadastral data of the RGA. This time has saved
approximately 5 working days;



Provincial Office for Preservation of Nature: Workflow to achieve the legal requirement to
identify the protection boundaries and/or impact assessment on nature protection has
become 10% more efficient;
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One quantitative benefit was provided for the NSDI-benefit ‘Enhanced standards conformance’:


Provincial Office for Preservation of Nature: Time saved as 20 hours per month based on a
smaller standardized volume of geospatial data processing in order to comply with the needs
of the client (applicant). It has also enhanced the innovative status/reputation of the
Provincial Office due to the increased transparency, easier planning and decision making for
third parties, and more effective interaction with other public authorities.

Two quantitative benefits were provided for the NSDI-benefit ‘Increased customer satisfaction’:


Vekom Llc.: Clients saved time by receiving processed data for large areas in 60% less time;



VIP Mobile Llc.: With the introduction of the RGA address register, three times more
addresses are in its disposal. If, for example, 7000 queries for addresses per day have to be
made, and if a third of the queries refer to addresses that VIP Mobile Llc. does not have, and
assuming it requires half a minute to search an address, it saves around 20 working hours
every day.

The respondents provided three NSDI-benefits regarding the ‘Improved the quality of data’:


Ministry of Construction, Transport and Infrastructure - Sector for Housing Policy, Communal
Affairs and Energy Efficiency: Saving 15 days per month to update its data;



Ministry of Construction, Transport and Infrastructure - Sector for Spatial Planning and
Urbanism: Average saving of time required for preparing the spatial planning document (by
20%) and average reduction of the cost of preparation of the spatial planning document (by
30 %).PE for Forest Management Srbijašume: 20% time saved due to the use of much higher
quality of geospatial data.

Several of the provided quantitative NSDI-benefits referred to ‘Increased efficiency’:


Ministry of Culture and Media: Time saved by 30% due to faster data access and analysis.
Moreover, the NSDI has also reduced the work expenditure as costs have been lowered based
on the decreased scope of work by 2,000,000.00 RSD/month;



Ministry of Mining and Energy: Allowing to check the ownership of parcels easier and faster
make the processing time reduce by 20%;



Statistical Office of the Republic of Serbia: Part of the 2011 Census of Population and
Dwellings in Serbia refers to the high consumption of paper and toners for making sketches
of statistical and census counties, as well as the number of statisticians and surveyors who
participated in the preparation of graphic documentation (e.g. updating the borders of
statistical and census counties via field trips). This meant 13,992 printed sketches and
descriptions of the statistical counties, 1,774 in A3 format and 12,218 in A4 format, 41,116
printed sketches and descriptions of census circles and 33,985 attachments, 8,722 sketches
and 9,443 attachments in A3 format and 32,394 sketches and 24,542 attachments in A4
format. All sketches and attachments were made in full color, for which a total of 348 toners
were used proper for the HP 5550dn printer used in the printing process. More than 500
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statisticians and surveyors (employees in the regional departments of the Republic Statistical
Office and the headquarters in Belgrade, as well as employees in the centers for the real
estate cadastre of the RGA and the headquarters in Belgrade) were involved in the
preparation of graphic documentation for the 2011 Census. Total cost of paper and toners for
the above described sketches in all formats, adding the cost of all staff included with average
gross income in one year, amounts to 3,208,387.47EUR for 2011 Census. Comparing with the
current preparations of graphic documentation for the needs of the 2021 Census, where the
updating of census circles and statistical counties borders is carried out in the RGA
headquarters, where the use of electronic maps via GIS software, the use of satellite imagery
via geoportals and the use of georeferenced Address Register, we can conclude that the
process of preparing graphic documentation has been digitized and much better improved,
and so made much more efficient;


Standing Conference of Towns and Municipalities: Savings in time required to process a single
legal case are estimated at 20%. Moreover, considering that the use of digital cadastral data
has reduced the need for field trips, it is estimated that the workflow efficiency of case
processing in the field of building construction has increased by about 30%;



Saga Llc.: The increase in efficiency has resulted in time savings of one working day per month
for the administrative worker, which amounts to about 10,000 RSD of savings per month, as
well as a more efficient work process because less time is spent. The NSDI has enabled Saga
Llc.to download data more cheaply through services in Geosrbija, but it has also given the
organization the opportunity to develop innovative solutions that can be delivered to its
customers.

The respondents also provided quantitative NSDI-benefits that refer to the ‘Decreased risk’:


Ministry of Mining and Energy: The use of digital real estate cadastre reduces the possibility
of process error or risk when entering spatial data in the GIS database by 70%;



Banca Intesa Jsc.: 4-8 hours a day are saved in working hours due to easier and faster access
to relevant data for its risk analyses.

The respondents also provided one quantitative NSDI-benefits regarding ‘Increased capacity’:


Ministry of Construction, Transport and Infrastructure - Sector for Spatial Planning and
Urbanism: A larger number of staff members actively use GIS software in their daily work
processes – an increase from 21% (6 staff, approximately 5 years) to 54% (15 staff, 2020) in
the unit spatial planning and urbanism.
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Finally, three respondents gave quantifications for the NSDI-benefits ‘Lower costs’:


Ministry of Agriculture, Forestry and Water Management - Directorate for Agricultural Land:
10% cost efficiency due to better data integration in the work processes;



PE for Forest Management Vojvodinašume: Due to better planning, the damage analyses are
reduced by 15 %. Moreover, 120 days per year are saved due to less field work activities. It
also appears that the associated expenses are reduced by 491,000 RSD/year;



InoSens Llc.: BEACON platform developed for the Serbian market with active insurance
companies in agriculture as the key providers. The services of “Geosrbija” form the
foundation for BEACON. In this way the geospatial data can be easily integrated and accessed
at almost no costs making the efficiency for data integration and accessibility almost 100%.

Overall, the results show that quantitative benefits could be given for a rather wide range of different
types of benefits. In addition, the quantitative NSDI-benefit mainly referred to the NSDI-benefits
nature of cost savings, workflows efficiency and reduction in expenditure.

4.2.2 Societal NSDI-Benefits
The previous questions referred to the organizational benefits experienced from the current Serbian
NSDI. Respondents were also asked to select predefined societal benefits of NSDI that they have
recently noticed (Q25), and so could select multiple benefits. Figure 6 presents the outcome of the
selections. ‘Cost and Time saved’ stands out as the societal benefit of the Serbian NSDI, followed by
‘Simplification of processes’ and ‘Higher transparency’. ‘More trust in the public sector’, ‘Emergency
support’ and ‘Disaster risk reduction’, ‘More effective decision-making and policy
making/evaluation’, ‘Better service delivery’ and ‘Greater citizen engagement’ were also frequently
selected as societal benefits.

Figure 6: Societal benefits of the Serbian NSDI (%)
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4.2.3 Future Benefits
In addition to the organizational and societal benefits of the current NSDI, the respondents were also
asked to select predefined benefits that their organizations would like to experience in the (near)
future when using the NSDI (Q27). The respondents could select more than one future organizational
benefit. Figure 7 presents the answers to this question. ‘Improved data quality’ stands out as the
benefit for the future NSDI – this is aligned with the experienced benefit of the current NSDI.
‘Increased efficiency’, ‘Meeting the requirements of legislation’, ‘Increased customer satisfaction’
and ‘Reduced risks’ were also frequently selected as benefits of the future NSDI. Option ‘Other’
referred to ‘Adding more services’, ‘Better business models’, ‘Better offers from “Geosrbija”’ and
‘Open data’.

Figure 7: Organizational benefits to be experienced in the (near) future when using the Serbian NSDI (%)

Other future questions referred to the societal benefits of the NSDI to be expected in the (near)
future (Q29/Q30). The respondents could select more than one societal benefit to be expected for
the future. Figure 8 presents the societal benefits and overviews of the answers. Societal benefits
‘Costs and time saved’ and ‘Simplification of processes’ are the most frequently selected societal
benefits to be expected to be (near) future. These two benefits were also considered as the main
societal benefits of the current NSDI. ‘Better service delivery’, ‘Higher transparency’, ‘Increased
cooperation’, ‘Delivery of new services and products’, ‘More trust in the public sector’ and ‘More
effective decision-making and policy making/evaluation’ were also selected as societal benefits to be
expected for the (near) future. In particular, the difference of societal benefit ‘Delivery of new
services and products’ in Figures 7 and 8 is significant.
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Figure 8: Societal benefits of the Serbia NSDI to be expected in the (near) future (%)

4.3 Costs for Establishment and Maintenance of NSDI
This sub-chapter deals with the costs that the respondents experienced during the establishment and
maintenance of the NSDI in Serbia. These costs are all costs which the organizations had to incur out
of usual spending. This means that they had to invest additional costs in their respective
organizational budgets in order to be able to utilize and maintain the NSDI. In this context, the
respondents were requested to select predefined costs items dealing with the specific additional
costs to be made in order to achieve the selected benefits in the previous questions (Q24). Figure 9
presents the additional organizational costs to achieve the experienced benefits (as presented in the
previous questions). It is remarkable to see that 50% of the respondents selected that ‘No additional
costs were needed’. Other additional costs were ‘Staff training’, ‘Software licenses’, ‘Extra staff’, and
‘Additional datasets – either licensed or acquired’. It appeared that the costs for ‘New hardware’ and
‘Professional services’ were rather limited. This all means that the additional costs for achieving the
experienced benefits were not very significant.
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Figure 9: Additional organizational costs to achieve the experienced benefits (%)

The state budget determined for the RGA is currently the main financing source of activities for
implementing the NSDI. For the transposition activities of the INSPIRE Directive itself, there is no
allocated budget, however, as INSPIRE implementation is part of other regular activities, the
realization of NSDI activities in this sense is supported by several projects apart from the state budget
line. Data production and provision of services are currently financed from three sources: state
budget, national or European union funded projects.
On the other hand, through the National geoportal of NSDI, access is provided to open data from
other INSPIRE stakeholders, who are administrated and managed by the employees of the RGA. The
RGA is entitled to charge fees, according to the Law on Republic Administrative Fees, when providing
access to certain datasets to non-governmental institutions based on agreements. When the relevant
datasets are considered as open data, they are free of charge, while Governmental institutions have
free of charge access to all datasets, based on the aforementioned law.
Institutions are not fully aware of their INSPIRE obligations which makes it hard for them to
determine or estimate the workload needed to fulfil the requirements as well as necessary budget.
As the INSPIRE obligations have not been recognized yet, all activities done so far for INSPIRE
implementation were included in the day to day business related to the data production.
In conclusion, currently, except of project funded by World Bank, no budget has been clearly
allocated to be the budget for INSPIRE implementation and the NSDI. All data providers are financed
fully or at least partly from the state budget, resp. from provincial budget in case of institutions from
Province Vojvodina. Financing of INSPIRE related activities are sometimes covered by European or
state funded projects. This could partly explain the particularities of the results presented in Figure
9. Organizations will resort to alternative sources of financing, such as international donations and
grants, in order to successfully comply with legal requirements and/or accomplish organizational
goals, which are in regard to the NSDI. In these cases, the organization itself does not truly experience
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cost as the organizations budget line remains unburdened for these activities. Yet, it is clearly visible
that the allocated resources on the respective organizations’ budget line is used for other activities,
often not covered or achieved through said alternative sources of financing. It is easy to notice that
organizations spend the most on capacity building and acquiring various licenses and datasets,
meaning that these activities need the most support in order to fully implement a sound NSDI.

4.4 Benefits and Costs of Recent Investments in Geospatial Data made
by Serbian Government – including satellite imagery
The Government of Serbia has recently invested in several geospatial data initiatives, such as Digital
cadastral data, Improved buildings register, Improved utility register, Improved address register, and
Mobile application of cadastral data. These initiatives aim to strengthen the Serbian NSDI. This subchapter is about the benefits and costs of these recent investments. Special attention in this NSDI
Benefits Study is given to Satellite Imagery as an important recent investment. It was originally
planned as an additional investment initiative, however, after the Prime Minister’s cabinet drew
attention to the NSDI Benefits Study, it was advised to distinguish it from the other investments.
In this context, the respondents were requested to select those predefined recent investment
initiatives made by the Serbian government of which they have experiences with (Q7/Q12). Figure
10 presents these experiences of the respondents. Most respondents had experiences with ‘Digital
cadastral data’ and ‘Satellite imagery’. They also had experiences with the ‘Improved buildings
register’, ‘Improved Address register’, and ‘Mobile application of cadastral data’. It appears that the
respondents do not have much experiences with the Improved utility register. Overall, it can be
stated that the respondents gained experiences with the recent investments in geospatial data made
by the governments as initiatives to strengthen the Serbian NSDI.

Figure 10: Experiences with the recent investment in geospatial data made by the Serbian government (%)

In an additional, optional, question (Q8), the respondents were asked to write about other
government investment initiatives in geospatial data they have experienced other than those
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predefined in the previous question (Q7). Several respondents referred to the “Geosrbija” geoportal
and orthophotos as other recent investments made by the Serbian government. Other initiatives
mentioned were: Underground installation data, Natura 2000 software and GIS, CEOP Central
database, Residential buildings maintenance system, Register of Spatial Units, National Land cover
database, Improved climate database, Railway information system and the Train traffic management
system.
In the next questions (Q13/Q14), respondents, who classified themselves as user of satellite imagery,
had to select one or more of the predefined benefits, which they experienced when using satellite
imagery. Figure 11 presents the experienced benefits of satellite imagery. ‘Improved quality of data
stands’ out, followed by ‘Increase efficiency’ and ‘Meeting of requirements of legislation’. ‘Reduced
risk’, ‘Increased customer satisfaction’ and ‘Improved quality of services delivered’ are also
frequently experienced as benefits. In contrast, ‘Increased capacity building’ and ‘Enhanced
standards’ are not experienced as benefits of the use of satellite imagery. Finally, benefit ‘Other’
included: ‘Distribution of satellite imagery’, ‘Research and Development’ and ability to observe same
areas through different time periods.

Figure 11: Experienced overall benefits of satellite imagery (%)

The results for the satellite imagery benefits are rather similar to the NSDI-benefits (see Figure 4),
except for ‘Enhanced standards conformance’ and ‘Reduced risk’.
Respondents were also requested to specify the key experienced benefits and their associated nature
that they singled out as main benefits in the previous two questions (Q15). The difference between
this question and the previous ones is that the respondents could mention all the relevant benefits,
meanwhile in this question respondents were enforced to list the main key experienced benefits.
Figure 12 presents the types and nature of the key experienced benefits for the organizations. The
main satellite imagery benefits that stand out are ‘Meeting the requirements of legislation’,
‘Increased efficiency’ and ‘Improved data quality’. In addition, ‘Improved quality of services’,
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‘Reduced risk’, ‘Increased customer satisfaction’, ‘Increased productivity’ and ‘Lower costs’ were also
frequently experienced as key satellite imagery benefits for the organizations. The results of Figure
12 are rather similar to the NSDI-benefits (see Figure 5), except for ‘Enhanced standards
conformance’, ‘Reduced risk’, ‘Productivity’ and ‘Lower costs’.
‘Workflows made more efficient’ is considered as the main nature of the selected key experienced
benefits of satellite imagery followed by ‘Time saved’ and ‘Expenditure reduced’ – the high
percentage for the ‘Workflows made more efficient’ really stand out. The nature of the key benefits
does not refer to ‘Improved health outcomes’ and ‘Consumer surplus’. The results of Figure 12 show
the same patterns as for the key NSDI-benefits (Figure 5).

Figure 12: Types and nature of the key main experienced benefits of satellite imagery (%)

The respondents were also asked to provide quantifications for the main types of the satellite
imagery benefits that they experienced (Q16).
In the context of the benefit ‘Increased customer satisfaction’, the following two quantitative
examples were presented:


Vekom Llc.: Satellite data processing compared to aviation data is up to 40% faster for the
same areas. In addition, the use of satellite imagery does also contribute to environmental
improvement. Unlike aerial imaging, satellite imagery does not emit harmful gases into the
atmosphere;



Republic Geodetic Authority – Sector for Property Valuation: RGA is the only state body that
collects, processes and publishes data on turnover on the real estate market throughout the
country. The use of satellite imagery and the improvement of business processes have
created the conditions for faster entry, control and verification of data, preparation of reports
and analysis and issuance of data. Since 2014, data on realized real estate transactions have
been available for public inspection, thus achieving market transparency. The public's interest
in accessing data on real estate transactions is growing from month to month. For example,
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in the third quarter of 2020, a 30% higher number of insights into these data was recorded
than in the same quarter of 2019. In addition to public insight, transparency is achieved by
publishing semi-annual and annual reports on the situation on the real estate market, and
thanks to a more efficient work process, reporting conditions have been created in shorter
time intervals. Innovation is reflected in the fact that entities and organizations, which
businesses require information from the real estate market and which have the status of
professional users (appraisers, forensic experts, real estate agencies and other), are able to
independently review data in the database and generate reports. This makes civil servants in
the Department significantly relieved of these tasks. However, they still have the tasks of
controlling the work of professional users and drafting specific requirements and analyses).
The number of professional users of Register of Real Estate Prices at the end of 2019 was 185,
and at the end of the 3rd quarter of 2020 it was 280; the number of reports issued at the end
of 2019 was 695, and by the end of the 3rd quarter of 2020 it was 650.
One organization was able to provide a quantitative figure for benefit ‘Improved quality of data’:


PE for Forest Management Vojvodinašume: Reduction of damage in forests from natural
disasters due to the improved environmental approach to assess and remediate the damage
based on satellite images. Compared to the total potential damage, thanks to improved
planning total scope of damage is reduced by 15%.

The RGA provided a quantitative example for benefit ‘Improved quality of services’:


Republic Geodetic Authority – Sector for Property Valuation: Time is saved due to faster
implementation of procedures for issuing data from the Register of Real Estate Prices (in
accordance with Article 18 of the Rulebook on Real Estate Valuation). Satellite imagery is the
basis for conducting spatial analyses, so saving time as a benefit is reflected in the faster
production of reports and analyses. The use of satellite imagery in the process of issuing data
on real estate by professional users reduces the time required to generate reports by 50%,
while the time for the implementation of spatial analysis is reduced by 20 to 50%, depending
on the nature of the analysis. This all makes the associated workflows much more efficient.

Several quantitative examples for benefit ‘Increased efficiency’ have been given:


Ministry of Agriculture, Forestry and Water Management – Forestry Administration: 10% time
saved by making use of satellite imagery and 20% more efficient in operational businesses;



MK Group Llc.: The number of field trips was reduced in order to assess the condition of crops
by 5%, working hours of agronomists and fuel consumption were reduced, which also affected
the reduction of CO2 emissions from cars.

Two organizations provided quantitative figures for benefit ‘Decreased risk’:


Ministry of Mining and Energy: Facilitating the work of inspection supervision by reducing the
risk of illegal exploitation by 30%;
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DDOR Novi Sad Jsc.: Expenditure reduced relates to damages incurred in attempting to pay
for claims on uninsured crops. It is estimated that there's 3-5% of attempted frauds on
damages, yearly savings (depending on year and season) which can save up to 10,000,000
RSD/year.

In comparison with the NSDI-benefits, the number of provided quantitative examples for satellite
imagery is somewhat lower. The provided benefits mainly refer to Increased customer satisfaction,
Improved quality of data as well as services, Increased efficiency and Decreased risk. However, it
appears that the benefits nature of satellite imagery is somewhat wider than for NSDI – more
references were made to the natures Environmental improvement and Innovation/Reputation.
Several interviews were undertaken with Standing Conference of Towns and Municipalities (SKGO),
municipality of Surdulica, and city of Bor to better understand increased efficiency by making use of
satellite imagery in the context of buildings registration for the needs of legislation. It was a working
process for which it was necessary to go out in the field. It was often a problem to organize field visits
to check the facilities, and one of the problems was the lack of vehicles. Even if the vehicle was
provided, it was necessary to spend up to 6-8 hours per day in the field visit and the number of
registered facilities during one working day was about 30. Due to the large volume of work, with 5
full-time employees processing cases for legalization, 5 more people were hired exclusively for doing
the field visits. With the purchase of satellite imagery, the procedure is drastically simplified and the
associated workflows are much more efficient: field visits are only required in exceptional cases (e.g.
the facility is not visible due to clouds or forest on the satellite imagery), and so the average
processing time of 30 object items is reduced to 2-3 hours and can be done from the office. Besides
significant time savings, the costs of driving to locations, depending on distance, should also be taken
into consideration but it is hard to quantify (working hours multiplied by the value of working hours).
Additional benefits also refer to increased capacity building and greater productivity.
From the interviews and document analyses, it was determined that in Serbia there are 5.5 million
changes in facilities that are not registered in official records. This information is derived from the
establishment of a system of mass and individual real estate valuation being part of the improvement
process of the fiscal system of the Republic of Serbia. This Geodetic-Cadastral Information System,
i.e. the Real Estate Cadastre Information System, is strongly based on the usage of satellite imagery
with the main objective to keep the real estate cadastre up to date by locating, controlling and
collecting additional data necessary for the associated model development and validation. This
example demonstrates that besides being as a basic tool in the process of legalization of facilities,
satellite imagery also forms the basis for establishing an information system on the initiated
legalization procedures.
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In the updating project of the Address Register, satellite imagery is the basis as well. Thanks to the
usage of satellite images, over 67,000 streets that did not exist in the register so far were recorded,
as well as over 300,000 new house numbers and numerous updates were made to the existing ones.
In addition, the RGA used satellite images as a basis for making a study of the street system, defining
house numbers, address register updating/maintaining.
Ministry of Agriculture, Forestry and Water Management (together with RGA) updated the data
about the state agricultural land by making use of satellite images. In this way, it was observed that
land use was changed from agricultural to forest land for 86410 hectares in 144 municipalities in
Serbia.
Finally, satellite imagery has been used in resolving court disputes (data issued physically) in order to
prevent criminal and corrupt practices, e.g. by the First Basic Public Prosecutor's Office in Belgrade,
the First Basic Court in Belgrade; Basic Court in Veliko Gradište. In some of these cases, satellite
images were the only and basic proof, resulting into the state's savings of over 10 million Euros.
As part of the extension of the Project for Improving Land Administration in Serbia, which is being
implemented in the RGA with the support of the World Bank, and which was ratified by the Serbian
Government and the Parliament, the RGA provided a new set of VHR satellite images and their
advanced processing, 30 cm resolution in accordance with national standards.
Satellite images are publicly available to everyone on the digital platform of NSDI - Geosrbija at the
address https://a3.geosrbija.rs/, which records more than 10.7 million inquiries per month and
records over 1.02 million visits made by over 400,000 different users. The orthophoto layer has over
4.5 million queries since the beginning of 2020. Also, the number of institutions registered on the
platform is 107.
Finally, the respondents were requested in (Q17) to select predefined costs items dealing with the
specific additional costs to be made in order to achieve the selected satellite benefits in the previous
questions (Q13/14/15). Figure 13 presents the additional organizational costs to achieve the
experienced benefits. It is remarkable to see that more than 50% of the respondents selected that
‘No additional costs’ and ‘Staff training’ were needed. Other additional selected costs were:
‘Software licenses’, ‘Extra staff’, ‘New Hardware’ and ‘Additional datasets – either licensed or
acquired’. Option professional services was less frequently selected. When comparing the overall
results between the additional costs for geospatial data and satellite imagery (Figures 9 and 13), then
it can be assumed that the additional costs for achieving the satellite imagery are relatively higher
for satellite imagery than geospatial data. It is also remarkable to see the higher costs for new
hardware and staff training for achieving the satellite imagery benefits.
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Figure 13: Additional organizational costs to achieve the experienced benefits of satellite imagery (%)

4.5 NSDI-Benefits in regard to EU Accession Requirements and Climate
Change Adaptation and Mitigation
The survey results from figures 4, 5, 6, 7, 8, 10, 11 and 12 clearly show the NSDI-benefits (including
satellite imagery) in regard to EU Accession requirements. These benefits are more societal than
organizational in nature. NSDIs appears to be beneficial to meet the requirements of legislation,
reduce (disaster) risks, strengthen emergency support, make/evaluate effective decisions and
policies, simplify (administrative) processes and to enhance (public) transparency. All these benefits
could positively contribute to the fulfilling of the EU Accession requirements. In addition, the recent
investments in digital cadastral data, satellite imagery, buildings and addresses data do also positively
contribute to achieve the EU Accession requirements.
The sole possible benefits of NSDI in regard to EU Accession Requirements can be found within
articles the Law on the NSDI through which transposition was achieved of the INSPIRE Directive.
Through the provisions of the Law on the NSDI the following benefits could be observed:
 Accessible environmental data;
 Public access is enabled and obstacles are removed for data exchange in cross-border
cooperation;
 Compliance with requests relating to reporting and recommendations adopted in the EU legal
framework which regulates environmental protection and existing e-services and
technological advancement;
 Making available datasets and services of geospatial data to institutions and bodies of the EU,
as well as to EU member states under equal conditions as on the national level for NSDI
Subjects;
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Free-of-charge datasets and services relating to environment is secured for institutions and
bodies of the EU regarding reporting in accordance with EU legal framework;
Communication and cooperation with the EC is assured in regard to implementing INSPIRE
Directive; and
Access is made available to infrastructural geospatial data of the RS through INSPIRE
Geoportal of the EU.

From Figure 2, it appears that more than 40% of the respondents are active in the environment policy
area indicating that NSDI actors and stakeholders are (in)directly involved in climate change adaption
and mitigation. From the other figures, it appears that NSDI benefits (including satellite imagery) have
(still) limited impact on the climate change adaption and mitigation.

4.6 Steps for Developing the NSDI Strategic Action Plan
The NSDI Strategic Action Plan for the further development of the Serbian NSDI will be introduced
and explained in much more detail in the Step 4 document of the Project – the NSDI Strategic Action
Plan. The results of this NSDI Benefits Study together with the results of the GSA Report will partly
feed the identification of the key actions.
Overall, the results of NSDI Benefits Study show so far that geospatial data (including satellite
imagery) could be better used, processed, distributed and developed for/in relevant decision/policy
making/evaluation processes (in a wider range of policy areas) and to increase organizational
productivities. Geospatial data (including satellite imagery) could be better exploited for economic
development by creating new services and ensuring easier access to data while additional datasets
could be created/made available. Geospatial data (including satellite imagery) are still limitedly
applied for innovative purposes and standards conformance could be enhanced as well as more
effort could be invested in data interoperability. There is many open space for the integration of
geospatial data with non-geospatial data (e.g. integration with statistical data). Most importantly,
standardized, quality and affordable geospatial data can affect GDP growth by up to 2% (if Serbia
would to reach the standard of a developed EU country, it would have an annual GDP growth of 6%
per year).
Numerous Respondents in their responses to the survey state, directly or indirectly, that the current
models (business, operational, organizational, cooperation etc.) of the NSDI in Serbia is not at its full
potential, that many drawbacks exist which should be addressed, and that it is necessary to connect
and integrate the geospatial component in key governmental systems. The relevant models should
be reworked and refined for greater economic impact which could be achieved through more
efficient models of developing, processing, using and distributing data on the national/regional level.
Also, the reworked model should connect all relevant stakeholders in a central point, achieving
maximum cooperation while supporting innovation and standardization for all data producers.
Various policies and legal frameworks in various relevant fields should be developed. Such policies
and frameworks need to be developed for filling in the gaps and tackling issues related to financial
(e.g. licensing/pricing policy for data (incl. open data)), legal (e.g. alignment with EU
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policies/regulations and UN SDG’s), institutional and organizational aspects (e.g. development of
strategy for NSDI, cooperation agreements, communication plan, etc.).
Needs for additional central information systems based on geospatial data are also visible. Due to
the absence of certain systems, many issues exist such as “dead” capital, damages to third parties,
lost profits, economic deficit or stagnation etc. For example, issues exist regarding formalization of
illegal objects. In this case, “dead” capital captured in such real estate estimates to circa 28 billion
EUR, while it is estimated that Serbia has a loss from unpaid taxes on unregistered real estate circa
127 million EUR per year. The goal of the government should be to complete the formalization of
illegal objects at a faster pace in order to have all assets registered and transferable. Establishment
of an information system, for the purposes of real estate taxation and model of mass valuation, would
assist in mitigating and removing negative effects regarding illegal objects as well. Jointly,
formalization, mass valuation model and improved real estate taxation could contribute with over
250 million EUR per year, while also increasing transparency and fairness of taxation. Another
example would be the need for the digitization and improvement of the utility cadaster, which, would
not only ensure the maximum effect of current capital projects in Serbia, would additionally mitigate
and remove various kinds of economic costs caused through damages to third parties, lost profit,
legal settlements etc. The economic cost of accidental strikes on underground pipes and cables is
extremely difficult to estimate in Serbia, given the number and frequency of such events. In Britain,
for example, it is estimated that these costs amount to around £ 1.2 billion each year, meaning that
in the case of Serbia, this could present at least the minimum of the total amount of cost which
burdens the state budget each year. Also, introducing a new spatial and urban planning information
system on the central level which would provide availability and increased quality of plans would
provide a significant boost for development processes and economic activities. Establishing a disaster
risk register would decrease and mitigate the high negative effects cause by natural disasters to
agricultural, transport, economy, construction and other relevant sectors. These are just some of the
necessary systems which could provide a boost to economic growth by decreasing lost profits,
economic deficit and damages, notwithstanding the benefits and needs to improve existing
information systems.
Finally, it would be welcomed to strengthen partnerships between all key NSDI stakeholders and
actors from different sectors (public, private, academia etc.), and to strengthen the relevant capacity
building (in particular regarding finances and HR). Assistance and support to governmental and local
institutions through integration of data should be implemented. And, local self-governments need to
be assisted when establishing and managing local GIS systems.
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5. CONCLUSIONS
This Report aimed to identify the current and future situation of the NSDI from the perspective of
the Key NSDI Actors and Stakeholders in regard to the socio-economic benefits of the Serbian NSDI
(including the benefits from recent investments made) to the society and the institutions. Through
the combination of a successful online survey with additional interviews, it was possible to identify
the socio-economic benefits of the Serbian NSDI and specific associated recent investments (incl.
satellite imagery).
Despite the fact that there is no full consensus about the meaning of NSDI, the socio-economic
benefits of the Serbian NSDI are manifold and applicable in multiple thematic policy areas. The key
policies areas in which geospatial data and services are applied refer to environment and spatial
development. Areas such as agriculture, public administration reform & e-government, tourism &
culture and transport & energy also appear as important thematic policy areas for which the NSDI
resources are used. This all indicates that the Serbian NSDI facilitates a wide range of relevant
thematic policy areas.
Experienced organizational as well as societal NSDI-benefits of the current Serbian NSDI were
identified. Improved data quality, meeting the legal requirements and increased efficiency are
considered as the key organizational NSDI-benefits. The natures of these benefits strongly refer to
workflows efficiencies, time savings and expenditure reductions. It was possible to present several
benefits in quantitative terms in multiple policy areas, however it appeared to be impossible to scale
up these benefits to a higher level due to the different contextual settings. Cost and time savings are
considered as the key societal NSDI-benefits, but process simplifications and higher transparency are
also considered as important societal benefits.
In addition, organizational as well as societal NSDI-benefits of the future Serbian NSDI were
identified. These future NSDI-benefits appear to be rather similar as the ones identified for the
current NSDI. Besides customer satisfaction and risk reduction, the main organizational NSDI-benefits
for the future NSDI are improved data quality, increased efficiency and meeting the legal
requirements. Cost and time savings and process simplifications are considered as the key societal
benefits of the future NSDI. These results indicate that the key actors and stakeholders are still not
fully aware of the numerous opportunities that the Serbian NSDI could bring.
The further development of the current Serbian NSDI has a cost price. However, the associated costs
are not heavily experienced by the key actors and stakeholders as they mainly see the benefits.
Aligned with other international NSDI-studies, this strongly indicates that the NSDI-benefits are
(significantly) higher than the costs. Based on this study, it is likely that the benefits to costs ratio of
the Serbian NSDI is around 5 : 1. The NSDI-costs mainly refer to human capacity, software licenses
and additional datasets. Concerning is that the costs are mainly covered by the state budget and that
there are very limited financing alternatives for covering the costs. This indicates that the Serbian
NSDI heavily relies on the support of the Serbian state.
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This report aimed to identify to the benefits made from the recent investments made in the context
of NSDI. Digital cadastral data and acquisition of satellite imagery are the most experienced
investments. Other relevant investments refer to the improved buildings register, improved Address
register, and the mobile application of cadastral data.
The NSDI Benefits Study focused on satellite imagery as a strong exemplar of the recent NSDIinvestments made. Improved data quality stands out as the key benefit of the use of satellite imagery,
followed by efficiency increase and meeting of legal requirements. These benefits are rather similar
as the ones of NSDI-benefits. Workflows efficiencies, time savings and expenditure reductions are
considered as the main nature of the experienced benefits of satellite imagery. In comparison with
the NSDI-benefits, the number of provided quantitative examples for satellite imagery is somewhat
lower. However, it appears that the benefits nature of satellite imagery is somewhat wider than for
NSDI as more references were made to the natures environmental improvement and Innovation
status /Reputation. It appears that for the use of satellite imagery not much additional costs was
needed for the organizations. The main costs refer to additional staff, staff training, software licenses,
and new hardware.
The NSDI Benefits Study also focused on the NSDI-benefits (including satellite imagery) in regard to
EU Accession requirements. These benefits appear to be more societal than organizational in nature,
and beneficial for meeting the legal requirements, (disaster) risk reduction, developing effective
decisions and policies, process simplifications and (public) transparency. All these benefits could
positively contribute to the fulfilling of the EU Accession requirements. In addition, the recent
investments in digital cadastral data, satellite imagery, buildings and addresses data do also positively
contribute to achieve the EU Accession requirements. Finally, it appears that NSDI (including satellite
imagery) have (still) limited impact on the climate change adaption and mitigation.
As a preparation for the NSDI Strategic Action Plan, the results of this NSDI Benefits Study show that
Serbian NSDI could be better exploited in relevant decision making processes for a wide range of
thematic policy areas and enhance the economic development. In addition, the NSDI resources are
still limitedly applied for innovative purposes. Finally, it would be welcomed to strengthen
partnerships between the key stakeholders and actors from the different sectors, and strengthen the
building of relevant human capacity.
The main limitation of the followed approach was that the data collection took much more time than
originally planned. This was due to a number of factors such as: complexity of questions, difficulties
within the institutions in retrieving relevant and necessary data for cross-referencing from other
organizational units in the institutions, lack of available staff due to the Covid-19 pandemic etc. This
directly resulted in more qualitative rather than the preferred quantitative information, while many
of the quantitative information lacked sufficient data for comparison, perspective and crossreference.
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ANNEXES
List of annexes which compliment this document:
ANNEX A: Socio-Economic Benefits of NSDI in Serbia Questionnaire
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