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ABSTRACT 

The Non-EU Member States from the Western Balkan region, recognizing the benefits of establishing 

operational SDI, have taken in consideration the INSPIRE Directive while establishing their NSDIs, even 

though it is intended only for EUMS. This Directive is an example of a social/institutional intervention to 

support a cross-national SDI, whose aim is environmental protection. This research addresses the issue of 

assessing the impact/influence and extent of one external SDI policy (EU) on one internal SDI policy 

(Macedonia). The aim was to identify the link between the INSPIRE Directive and the NSDIs of the N-

EUMS in order to understand why, how and to which extent does INSPIRE influence the N-EUMS 

NSDIs development and implementation, through the perspective of the NMCA. Narrowed down as case 

study for Republic of Macedonia, and its NMCA as responsible organization for NSDI establishment, the 

research is based on qualitative data analysis method using semi-structured interviews and grey literature. 

This assessment is complemented with findings from the analysis of similarity/conformity between the 

two policies, considering the theory of policy convergence and is made based on defined framework of 

SDI aspects and indicators. The impact is classified as direct which is related to external factors of 

influences coming from EU and the region and indirect that originates from domestic factors such as the 

influence emerging from country’s needs and priorities. The direct impact is identified in more aspects 

than the indirect impact. The possible extent of compliance of the Macedonian NMCA and the NSDI in 

general with INSPIRE could be classified as partly in compliance, where most of the aspects can fully be 

made in compliance. The enforcement as part of the EU SDI is not yet reachable, yet the SDI cross-

border cooperation may lead to possible development of new regional SDI initiative based on INSPIRE 

principles. The applied methodology has proven to be suitable for this assessment. The identified impact 

of INSPIRE in relation the Macedonian NSDI has medium to high degree of influence. The external 

factors of influence are considered stronger. This shows that the application of a one Information 

Infrastructure outside of its planned borders can clearly make change on national level, and may also 

create new initiative on regional level. 
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1. INTRODUCTION 

1.1. Background and Justification 

Establishing an operational Spatial Data Infrastructure (SDI) is deemed important for informed decision 

making on sustainable development. Initially, the need of SDI development is recognized worldwide. As a 

consequence there are many countries that started defining and developing their SDI country-concepts. 

However there are concepts that evolved from national to regional level. One of these initiatives is the 

European Union SDI (EUSDI) – INSPIRE. INSPIRE is a community SDI initiative for establishing an 

infrastructure for spatial information by the 25 (now 28) Member States of the EU. The EU Member 

States must comply with the INSPIRE Directive (Directive 2007/2/EC) which aims to set up an SDI and 

to simplify access to spatial data and spatial data services in Europe as stated by Badowski (2009). 

 

In relation to this initiative, there is interesting phenomenon occurring in the past few years where 

INSPIRE has become more than a standard intended only for EU Member States. A certain perspective 

on the SDI and the INSPIRE Directive on a global level can be found in the article by Tonchovska & 

Adlington (2011). This can be seen from the fact that more and more Non-EU Member States (N-EUMS) 

are taking into consideration this Directive as part of their National Spatial Data Infrastructure (NSDI) 

when it comes to developing strategy and policy formulation. This extents the socio-organizational 

dimension where even the technical dimension i.e. Implementing Rules (IR) are considered. The reasons 

for doing that are different for different countries. This questions why some of these N-EUMS would 

impose these standards into their NSDI even when they are not obliged to do that. 

 

As one of the countries where this phenomenon can be recognized is the Republic of Macedonia. 

Republic of Macedonia is a N-EUMS that is on the beginning of its NSDI establishment. The first real 

initiative regarding the development of NSDI is stated in the NSDI Strategy developed by the Agency for 

Real Estate Cadaster (2012) where the INSPIRE Directive is taken in consideration. The aim of this 

strategy is to serve as a basis for the future steps needed to come in relation to policy formulation and 

future implementation as well as to provide NSDI in compliance to the INSPIRE Directive. There are 

few assumptions which could be the reason for this. Some of them are that Macedonia is an EU 

Candidate Member State. Another is due to intended or not intended suggestions of external factors such 

as Word Bank and EU. Some reasoning is due to absence, for long time, of national standards in relation 

to spatial data and services or as a naturally evolving from the reforms in the Macedonian Land 

Administration System (LAS). However, since the process of building a NSDI should be based on clear 

and long term decisions that will direct the future development and implementation process there is a 

need to understand this phenomenon. 

 

In order to understand this phenomenon there is a need to assess the impact (marked effect of influence) 

and extent of INSPIRE in relation to NSDI in this N-EUMS. The literature review reveals several 

practices from previous studies that can be taken into consideration, such as the INSPIRE State of Play 

(Vandenbroucke, 2011) the EuroSDR Project Atlas of INSPIRE (Vries et al., 2011). “Atlas of INSPIRE 

has evaluated the SDI development through inventory of INSPIRE experiences of the European National Mapping 

Agencies by making an inventory of experiences when implementing INSPIRE, under the assumption that these experiences 

implicitly develop the SDI” (Vries et al., 2011). As stated by Vries et al. (2011) the focus on research of the 

Atlas of INSPIRE is based on the NMAs, and their practices of INSPIRE implementation activities. With 
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respect to this view the NMCAs can be considered as relevant sources to derive information regarding the 

SDI development and implementation progress. However all this projects consider the implementation 

status in the EUMS, and there are not many research publications related to the considered phenomena 

occurring in the N-EUMS in relation to the INSPIRE Directive. In this context there is a need to first 

consider the gap of identifying the influence of INSPIRE in relation to the N-EUMS and the reasons and 

possible extent to which this Directive can be enforced or complied to. 

 

Therefore, the current research concerns why, how and to which extent does the INSPIRE influence the 

development and implementation in Non-EU Member States taken through the perspective of the 

NMCA: Case study of Macedonia. This research contributes the knowledge on how this Directive that is 

developed for EU countries “not intentionally” is taken in consideration in other regions/countries that 

are not part of the EU. This can prove that one infrastructure through time is “developing” in a way that 

its “usage” is spreading influence outside of its predicted boundaries and may have wider application than 

originally is foreseen. This question points to the relevance for better understanding of the cross border 

information infrastructure. The outcome can provide certain views on which the Macedonian NSDI 

should be based, regardless of the trends and influences in and outside of the country. In the end, the 

relevance of this research lies in a better decision making in the future concerning the NSDI not only in 

Macedonian context but also in other N-EUMS country context. 

1.2. SDI and Policy impact/influence assessment 

The context of the overall scientific literature for this research can be structured as knowledge on these 

particular concepts: SDI, INSPIRE Directive, Policy and Strategy, NMCA, EUMS and N-EUMS, and 

Assessment (methods/approaches). The literature review shows the perspectives or views on which these 

concepts are presented in the current research based on review of prior works. 

 

The SDI is mentioned throughout the whole research therefore a short definition, its components and the 

benefits of establishing an SDI according to the literature review is covered. Here is considered definition 

used by Nebert (2004), describing the term “Spatial Data Infrastructure” (SDI) and its application and use. 

The presentation of SDI as a combination of socio-technical dimensions is also considered as described 

by Georgiadou et al. (2006). More detailed descriptions are given in Chapter 2.  

 

This research in big part considers the INSPIRE Directive as main point of policy convergence. The 

INSPIRE Directive (European Parliament and the Council of the European Union, 2007) is the “heart” 

of the European Union SDI. The Directive here is considered thought the institutional, legal, 

organizational and technical aspects of SDI. A certain perspective on the SDI and the INSPIRE Directive 

on a global level is the main focus. This perspective is pointed out in the article by Tonchovska & 

Adlington (2011) in which several countries in the World Bank ECA region are also considered. In Chapter 

2 is made a short summary of what this Directive is according to the literature; and what its essential 

components for implementation are. 

 

In context of this research the relation between the NMCA and SDI plays important role of providing 

important information on which conclusions are made regarding the research problem. Here is considered 

the role and responsibilities of the NMCA in relation to the NSDI that cannot be denied. This relation is 

clearly pointed out by Bačić (2009) providing focus on the Balkan region countries as well by Kok (2009) 

and Masser (2007) providing the importance of NMCA to NSDI from legal and organizational 

perspective. In Chapter 2 the NMCAs are seen in relation to the SDI and its role in establishing NSDI 

according the found literature. 
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There is not much literature presenting the picture of INSPRE Directive outside the EU Community such 

as the case of N-EUMS relations to INSPIRE. Most of the existing literature relates to the developing of 

NSDIs in EUMS while none of this related works really focuses on the INSPIRE Directive impact, 

reasons and possible extent or compliance of INSPIRE in N-EUMS. However some information can be 

found in certain literatures such as the State of Play report made by Crompvoets et al. (2010), and an 

overview of the status of NSDI development including the NMCAs and the efforts towards 

implementation of INSPIRE in the Balkan countries given by Cetl et al. (2013). Here also are considered 

the reports of performance analysis of SDI legislation and alignment with the INSPIRE Directive in the 

Balkan countries made by Kroiss (2013). A short preview of the current status on the NSDI in these 

countries is presented in Chapter 2. Also here is considered the current status of implementation of 

INSPIRE in two EUMS which provides a glimpse on how these countries are implementing the INSPIRE 

Directive. 

1.2.1. Policy impact, influence and assessment 

This research reveals the need to identify the impact or the marked effect of influence from the external 

policy (INSPIRE) on the internal policy (Macedonian NSDI) considering not just the similarities in the 

legislations but also the policy implementation actions such as the organization, interpretation, and 

application. In relation to this, the perception on policy impact/influence is considered through the 

definitions given by Forrester et al. (2009) as well as Start & Ingie (2004). A certain perspective of the 

policy impact assessment (IA) as defined by  Larouche & Cserne (2013) is given. However the focus is the 

policy convergence as defined according to Holzinger et al. (2008), which is used to identify the 

impact/influence from the external policy on the internal policy. A summary of literature review on policy 

impact, policy influence and its assessment are given in Chapter 2. 

 

The SDI Assessment (methods/approaches) represents a tool as part of the policy impact assessment approach. 

The literature reveals few methods and approaches for SDI assessments which are presented in Chapter 2. 

Here are presented existing frameworks which are proposed to assess SDI such as the State of Play as 

described by Grus et al. (2007) as well as the currently used method to assess the implementation of 

INSPIRE Directive in the EUMS pointed out by Vandenbroucke et al. (2008). The main idea behind 

these frameworks is that it covers all three purposes of assessing SDI: accountability, knowledge and 

development. As stated by Grus et al. (2007) the proposed assessment methods can be qualitative and 

quantitative. In relation to this research, part of this aspects and indicators can be used to see the 

Macedonian NSDI in relation to the INSPIRE Directive and identify the elements that reflect the 

impact/influence onto the Macedonian case. 

1.3. Research problem 

While there is enough knowledge on the influence and the impact of INSPIRE on EUMS there is 

insufficient knowledge on this influence and impact outside of the EU borders. In relation to this, there is 

a lack of information and understanding why and how some N-EUMS are considering the INSPIRE 

Directive as part of their NSDI. In order to understand this gap, there is a need to identify the link of the 

INSPIRE Directive in relation to development and implementation of NSDI in this N-EUMS. 

Therefore, the research problem concerns why, how and to which extent does INSPIRE influence the 

development and implementation on the N-EUMS NSDI taken through the perspective of the NMCAs. 

This question is interesting because it addresses the issue of assessing the influence and impact of one 

external SDI policy (EU) on one internal SDI policy (Macedonia) in order to better understand the cross 

border information infrastructure. 
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In this research NMCAs are taken as a relevant source of information based on which the assessment will 

be made. Although this research is addressing a certain group of N-EUMS, in order to assess the influence 

of the INSPIRE Directive the research problem is narrowed down for in-depth study to a country case 

for Republic of Macedonia. The current research will assess the impact and extent of the INSPIRE 

Directive in relation to development and implementation of the Macedonian NSDI through the 

perspective of the NMCA i.e. AREC. Here are considered the reasons that define the influence and the 

actions of policy implementation that defines the impact such as the organization, interpretation and 

additionally application to a certain small level. 

1.4. Research objectives and research questions 

1.4.1. Main objective 

To assess the impact (marked effect of influence) and extent of the INSPIRE Directive in relation to 

development and implementation of the Macedonian NSDI through the perspective of the NMCA i.e. 

AREC. 

1.4.2. Sub objectives and research questions 

Sub objectives Questions 

Sub objective 1 
 
To define policy impact (external on 
internal policy) and define impact 
assessment steps and indicators 
framework  

 How can be defined the impact (marked effect of 

influence) of external policy (INSPIRE Directive) on 

internal (NSDI) policy and which assessment steps should 

be considered/define 

 Which framework of aspects and indicators is suitable to 

identify the policy elements and relations between 

INSPIRE Directive and NSDI? 

Sub objective 2 
 
 
To identify the reasons and define the 
relations of  the Macedonian NSDI 
policy in relation to INSPIRE 

 What are the elements of the INSPIRE Directive in 

relation to the framework of aspects/indicators? 

 What are the elements and relations (indicators) of the 

Macedonian NSDI strategy/policy in relation to the 

INSPIRE Directive? 

 What are the possible reasons to consider developing a 

Macedonian NSDI in compliance with the INSPIRE 

Directive? 

Sub objective 3 
 
To identify the role, actions and the 
possible extent of compliance of the 
Macedonian NMCA in relation to 
NSDI and INSPIRE 

 What is the role of the NMCAs in N-EUMS and in 

particular in Macedonia in relation to the NSDI? 

 What is the scale/scope of actions affected by the 

INSPIRE Directive in the Macedonian NMCA?  

 How should the NMCA in Macedonia comply to the 

INSPIRE Directive and what is the possible extent to 

which it can be enforced or complied with INSPIRE? 

Table 1: Sub-objectives and research questions 

1.4.3. Descriptive diagram 

As presented in Figure 1, this diagram describes the main elements and relations in regards to the research 

objectives and research questions. This is specific because it reviews the implementation of the INSPIRE 

Directive in EU SDI context and addresses the influence of the same Directive in N-EUMS in relation to 

development and implementation of NSDI. The linkage is reviewed over the interrelation of the NMCAs. 
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Figure 1: Descriptive diagram 

1.5. Research design 

1.5.1. Operational plan 

The research is carried out in three phases: pre-fieldwork, fieldwork and post-fieldwork phase as shown in 

Figure 2. These three phases are covering the empirical work that focuses on finding the actual values of 

each of the elements and arrows of the Macedonian NSDI context in the INSPIRE Directive and the 

relation of the NMCA. 

1.5.1.1. Pre-fieldwork phase 

The pre-fieldwork phase covers the definition of steps for the process of assessment, SDI aspects, review 

of certain documentation (INSPIRE Directive, existing EUMS practices, Macedonian NSDI policy, SDI 

concepts). In this phase, as part of the desk study, using the existing theory and SDI assessing frameworks 

is defined a framework of policy aspects and indicators needed to identify the elements and relations of 

the Macedonian NSDI context and the INSPIRE Directive through which the impact is defined. 

Secondly, in this phase a definition of case study area is made. Namely the case study area is specified for 

the NMCA i.e. the Agency for Real Estate Cadaster of Republic of Macedonia, however other 

organizations are considered also. 

In this phase all the necessary fieldwork preparations are made, such as establishment of communication 

with relevant organizations, definition of needed data and specification of the sources from where they are 

obtained. The interview questions are prepared and structured according to specific target groups, type of 

interview and selection of respondents for interviews is carried out. 

The interviews are carried out with top-level and project managers from AREC, concerning the policy and 

strategy formulation, and middle level management and technical staff involved in the policy 

implementation process. The interviews are semi-structured, meaning that include open and close 

questions. 
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1.5.1.2. Research framework 

 

 

 
Figure 2: Research framework 
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data is structured according to specific target groups and departments/organizations from where the data 

is obtained. The gathered data is qualitative. 

The secondary data is collected based on desk study research and it applies to grey literature and country 

reports related to the case study in Republic of Macedonia. The grey literature mainly refers to 

documentations, laws, regulations, rulebooks and all the possible documentation that can provide certain 

information in the Macedonian NSDI context. Here is also considered grey and theory literature 

concerning the EUMS, N-EUMS and their relation to INSPIRE in general. The methods of data 

collection, processing and analysing are considered carefully in relation to the research questions defined 

in Appendix 1 - Table 6. 

 

The data collected on fieldwork can additionally be divided as primary and secondary in relevance of the 

organizations from where the data is obtained. The main primary data source is the NMCA i.e. AREC in 

Macedonia covering the most important departments that are involved in NSDI establishing. Since these 

departments and manager staff is not so numerous the secondary data source also covers certain 

governmental organizations and public agencies, private sector and academics. However the relevant 

outcome of this research is focused on the NMCA. 

1.5.1.4. Post-fieldwork phase 

The post-fieldwork phase covers the data analysis and interpretation. In this phase is processed primary 

and secondary data collected in the fieldwork phase. The concept of this phase covers the results and the 

outcome of the analysis based on which the impact of INSPIRE Directive in relation to the Macedonian 

NSDI is assessed. Based on the theory and the output analysis, discussions are made. At the end, based on 

these discussions certain conclusion and recommendations are presented. 

1.5.2. Approach and methods used in data collection, data processing and data analysis 

The current research can be classified as a relational or impact research where the method is tested by 

empirical research. The research is based on case study methodology. The case study method embraces 

the full set of procedures needed to do case study research. “These tasks include designing a case study, collecting 

the study’s data, analysing the data, and presenting and reporting the results” (Yin, 2012). However the overall 

concept of research can be explained using two perspectives, one wider perspective, covering certain types 

of aspects and their interrelations and second narrow, where they relate to in-depth research concerning 

the case study for the Macedonian NSDI which is the focus of this thesis. 

 

The basic approach for primary data collection is based on qualitative methods. The qualitative method 

has an in-depth approach to understand the “why and how” of the studied problem. The gathering of 

answers for this method is done through interviews. The data is processed based on structured/organized 

data, coding the data, decrypting the patterns and themes of the data (interpretation). For the secondary 

data sources a desk study research method is based on summary of collected grey literature. This method 

covers the summary, collation, synthesis of existing previous research results and related literature. The 

secondary source data is already analysed and as such it represents information that is ready to use or that 

can be used to define certain perspectives or to formulate certain indicators. The data from the secondary 

sources is structured according to specific aspects related to this research which is also used in the process 

of qualitative data analysis. 

 

The data analysis includes data decryption, structure, coding, and categorizing, defining relations and 

representation in a form of findings from where it will be interpreted. Based on these results the outcome 

is discussed and conclusions are derived. 
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1.6. Thesis structure 

The thesis contains 6 chapters. At the beginning of this thesis, before the start of Chapter 1 are placed the 

following content: Title, Abstract, Acknowledgments, Table of contents, List of figures, List of Tables and 

List of Abbreviations. 

 

Chapter 1: Introduction 

Chapter 1 represents an introductory part which gives the background and justification of the research 

problem, introduction to SDI and Policy impact/influence assessment, then covering the research 

objectives for the main objective and the sub objectives along with the corresponding research questions. 

Additionally the descriptive framework and the research design, which refer to the used research 

methodology, are presented. At the end of this chapter the structure of the thesis is presented. 

 

Chapter 2: Synthesis of SDI and INSPIRE 

This chapter covers the literature review on which the whole research is based and should provide the 

basic understanding of the concepts that take part in this research. Here are considered the need of SDI 

development on national level, the INPIRE Directive concept, existing views and perspectives in N-

EUMS, methods of implementation assessment of this Directive in EUMS that can be used to assess the 

impact/influence as well as the role of the NMCAs in relation to SDI. 

 

Chapter 3: Methodology to study the NMCA 

Chapter 3 reflects the research design considering the methods for primary and secondary data collection, 

processing and analysing. Here is defined the study area with all the data sources, types of respondents and 

respectively the type of interviews. 

 

Chapter 4: Empirical data on NMCA 

This chapter presents the data collected on the fieldwork and related to the case for Macedonian NMCA 

including the other agencies/organizations. Here are also presented the processed results of the collected 

data. The processed data is used for analysis and interpretation in the next defined chapter. 

 

Chapter 5: The impact/influence of the INSPIRE Directive on N-EUMS 

Chapter 5 covers the analyses, interpretation and discussion of the data collected and presented in Chapter 

4. The analysis is based on the applied framework of aspects and indicators and the qualitative data 

analysis. The interpretation rounds off the final results from the overall analysis. By considering the 

interpreted results and the concepts covered in Chapter 2 discussion on the impact/influence and the 

possible extent of compliance is guided. Here certain discussions are made defining the relation of the 

Macedonian NSDI concept, the impact/influence and the possible extent of enforcement or compliance 

with the INSPIRE Directive. The outcome formulates generic aspects and provides certain views how this 

influence can be scaled up to a higher level. 

 

Chapter 6: Conclusion and recommendations 

This chapter summarizes the conclusion drawn from the research in this thesis by answering the research 

sub-objectives that address the main research objective. Here based on the outcome of the conclusion 

certain recommendations are given for further research concerning the influence of INSPIRE in relation 

to SDI establishment in Non-EU-Member States and specifically for the case study of Macedonia. 
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2. SYNTHESIS OF SDI AND INSPIRE 

2.1. Introduction 

The first step towards establishing an SDI is developing an SDI policy. This policy describes the way how 

the SDI can or should be implemented. In order to define the impact and extent of one policy on another 

policy first we need to understand the concepts of those policies and the way they can be related and 

represented in a unique framework. This provides the knowledge on how the impact can be defined, 

which tools can be used to represent and apply in order to define the relations between these policies. This 

is the starting point towards assessing the impact of one environmental policy on a NSDI policy based on 

the theory and the actions done in the NMCAs. 

2.2. SDI 

Since SDI is the starting concept represented in the both policies, a clear definition has to be provided that 

points out the main SDI components in which these policies can be recognized. “The term “Spatial Data 

Infrastructure” (SDI) is often used to denote the relevant base collection of technologies, policies and institutional arrangements 

that facilitate the availability of and access to spatial data. The SDI provides a basis for spatial data discovery, evaluation, 

and application for users and providers within all levels of government, the commercial sector, the non-profit sector, and 

academia and by citizens in general” (Nebert, 2004). The technologies of SDI include metadata, services, 

interoperability etc. i.e. “it hosts geographic data and attributes, metadata, a means to discover, visualize, and evaluate 

the data, and some method to provide access to the geographic data” (Nebert, 2004), while the organization of SDI 

refers to coordination, administrations etc. i.e. – “to coordinate and administer that data on a local, regional, 

national, and or trans-national scale” (Nebert, 2004). “In the heart of the SDI lie five core, but dynamic, components – 

people, access network, policy, standards and data” (Rajabifard, 2012).  

 

 
Figure 3: Nature and dynamics of SDI components (Rajabifard, 2008) 

These SDI components can be pointed out thought several SDI related aspects. The SDI concepts are related 

to the following aspect: 

People refers to the SDI participants or stakeholders, such as producers and users of spatial data that are 

participating in the SDI as stated by Warnest et al. (2002). They are data suppliers, managers (service 

administrators), end-users and as well as the driving force behind the development of SDI as stated by 

Crompvoets et al. (2004).  

Access Network (Technology) is a technical SDI component that is used to facilitate and simplify the access to 

spatial data and spatial data services. This component concerns the development and implementation of 

network services and Geo-Portals as well as the ICT behind that. 
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Policy (Institutional Arrangements) relates to the institutional arrangements such as organizations, 

administration and coordination, legislation and funding of SDI. The policy as a component describes the 

spatial data access and agreements, pricing, funding, spatial data transfer, data ownership, metadata and 

standards. 

Standards as stated by Warnest et al. (2002) are needed to support the sharing, integration and distribution 

of spatial data. “They are needed to ensure interoperability amongst the datasets and access mechanisms defined by an 

SDI” (Crompvoets et al., 2004). Standards can be applied at many different levels within an SDI. 

Data is the core component which represents the fundament of SDI. Spatial data as described in the 

INSPIRE Directive refers to “any data with a direct or indirect reference to a specific location or geographical area” 

while spatial data set refers to an “identifiable collection of spatial data” (European Parliament and the Council 

of the European Union, 2007). 

 

The assumed benefits of establishing an SDI, in the literature are: 

 “social: helping citizens, saving people’s lives, increasing governments’ transparency, improving decision-making 

processes etc.” (Tonchovska & Adlington, 2011)  

 “economic: reducing duplication, increasing, competition, creating jobs and improving information accessibility” 

(Tonchovska & Adlington, 2011) 

 time effective - allows to find data in shorter period of time as stated by Tonchovska & Adlington 

(2011) 

 allows data reusability and data synchronization (standardized) as stated by Kraak et al. (2009) 

 allows data availability and sharing of data at different levels as stated by Rajabifard & Williamson 

(2001) 

 

In the end the term SDI refers to a particular socio-technical intervention which is assumed to lead to 

particular benefits such as the ones mentioned above in the text. 

2.3. INSPIRE Directive 

The INSPIRE Directive is a cross-national guideline aimed for the development of a cross-national SDI. 

INSPIRE is a specific example of a social/institutional intervention which aims at a particular benefit, 

namely environmental protection. “The Infrastructure for Spatial Information in the European Union (INSPIRE) is 

a EU regulation that aims to create European SDI, to facilitate the sharing and access to environmental spatial information 

across Europe and also should assist policy-making in relation to policies and activities that may have a direct or indirect 

impact on the environment across boundaries” (European Commission, 2014). “INSPIRE is based on the 

infrastructures for spatial information established and operated by the 28 EU Member States” (European Commission, 

2014). This Directive represents a legal framework that addresses the technical and non-technical issues 

and defines Implementing Rules in several specific areas. 

 

The initial idea for creation of INSPIRE was to make a legal framework where the SDI’s of each of the 

Member States will be standardized and their information will be made available for cross-border use and 

exchange which will create an European Spatial Data infrastructure (EU SDI), with all the SDI’s benefits 

that were already mentioned in Section 2.2. However behind this is the history of the Directive which starts 

from cooperation between Environment Directorate (ENV), Eurostat (ESTAT) and Joint Research 

Centre (JRC), to later be based on the cooperation of the DG Environment, the JRC and the European 

Environmental Agency (EEA) pointing at the environmental protection. Even through this concept was 

maintained, the Directive has defined other reason for recognition and that is their functionality and main 

principles. INSPIRE common principles1 provide that data should be collected only once and kept where 

                                                      
1 The common principles of INSPIRE can be found on http://inspire.ec.europa.eu/index.cfm/pageid/48 

http://inspire.ec.europa.eu/index.cfm/pageid/48
http://inspire.ec.europa.eu/index.cfm/pageid/48
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it can be maintained most effectively, there should be data sharing between all levels and all parties, easy 

and transparent access to data so this data could be used for better policy-making in different sectors: 

environmental, agricultural, transport etc. 

To implement this Directive, the Member States should follow the Implementing rules2 (IR) which are set 

to ensure that all Member State’s SDIs are compatible and usable in trans-boundary context. These rules 

are given for Metadata; Data Specifications; Network services; Data and service sharing; and Monitoring 

and reporting. “The INSPIRE directive legally binds public institutions which hold or own data related to the 34 spatial 

annex themes3 to make their data accessible in accordance with the INSPIRE specifications” (Europen Commission et 

al., 2013). The main beneficiaries of the INSPIRE Directive are the Governments and the public sector, 

the private sector, the academics and researchers and other organizations like environmental NGO’s etc. 

 

This Directive has become widely known and is starting to be considered as part of some N-EUMS 

NSDIs. There is not much literature presenting the picture of INSPRE Directive outside the EU 

Community and even less or none on the INSPIRE Directive impact, reasons and possible extent or 

compliance of INSPIRE in N-EUMS which opens a new perspective of INSPIRE in general. 

2.4. SDI and NMCA 

The relation SDI – NMCA is proven as a relevant link based on many examples from EUMS and now in 

N-EUMS. “Common for all NMCAs is that their national interest, with often a clear function in the national public 

administration, provides them influence in national policy making and other public administrative organizations. Their 

practices therefore clearly affect the dominating public views and activities for SDI development, and provide a good 

representative sample of national public sector practices relevant for SDI development” (Vries et al., 2011). 

 

The responsible NMCA for the LAS in a country is inevitably linked to the development of SDI. This 

relation especially can be recognized in the Balkan countries. This gives a certain attention on the role of 

the NMCAs in these countries. Bačić (2009) gives an interesting review of the framework for 

establishment of the Croatian SDI and their State Geodetic Administration (SGA) important role. The 

importance of NMCA to NSDI from legal and organizational point of view is pointed out by Kok (2009) 

who concludes that they are becoming  more and more responsible for the creation, coordination and 

implementation of their SDIs on national and international levels. 

“This purpose of NMCA’s takes the importance of cadastral information beyond the land administration framework by 

enlarging its capacity to service other essential functions of government, including emergency management, economic 

management, effective administration, community services, and many more functions” (Williamson et al., 2010). 

2.5. EUMS NSDI and INSPIRE Directive 

In order to understand how INSPIRE is considered as part of the implementation process of an SDI, a 

short analysis of two EU Member state countries Slovenia and Croatia is given. These countries are 

chosen because they are part of the Balkan region and have many similarities to the other Balkan countries 

that are still outside the EU. Having in mind their obligation to fully implement the INSPIRE Directive, 

from Table 7 presented in Appendix 2 the current situation can be seen. For Slovenia are considered little 

bit older data form the State of Play report 2011 in order to see the process of development of its NSDI. 

For Croatia are used data from State of Play report as well as newer data from web-pages, laws, 

conference proceedings, to shown the as-is situation. 

The responsible organization for the NSDI in both countries is an NMCA. Slovenia is ahead with the 

implementation of INSPIRE given the fact that it is an EU Member state longer than Croatia. Although 

                                                      
2 The details of the Implementing rules of INSPIRE can be found on http://inspire.ec.europa.eu/index.cfm/pageid/47 
3 The 34 Annex themes of INSPIRE with descriptions can be found on http://inspire.ec.europa.eu/index.cfm/pageid/2/list/7 

http://inspire.ec.europa.eu/index.cfm/pageid/47
http://inspire.ec.europa.eu/index.cfm/pageid/2/list/7
http://inspire.ec.europa.eu/index.cfm/pageid/2/list/7
http://inspire.ec.europa.eu/index.cfm/pageid/47
http://inspire.ec.europa.eu/index.cfm/pageid/2/list/7
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Croatia joined the EU in 2013 can be seen that it has been influenced by the INSPIRE Directive much 

earlier through the INSPIRATION and IMPULSE projects. They both have established metadata system, 

Geo-Portals with network services according to INSPIRE (transformation and invoke service are not yet 

established). However some bottlenecks are detected in both countries during this process of 

implementation. 

2.6. N-EUMS NSDI and INSPIRE Directive 

The following N-EUMS decided to consider the INSPIRE Directive as part of theirs SDIs: Albania, 

Serbia, Montenegro, BiH, Kosovo and Turkey and their connection to the Directive. A short analysis is 

made showing the NSDI status in these N-EUMS countries in order to complement the discussion on the 

findings drawn from the case study of Republic of Macedonia.  

 

The information in Appendix 3 - Table 8 is drawn from INSPIRATION web-site, State of Play reports, 

official web-sites and laws, conference presentations etc. The columns depict that the respective N-EUMS 

countries have started the implementation of the NSDI (except for BiH) and they all are on a similar level 

with it. They have all recognized the importance of cross-border cooperation and through the 

participation in the INSPIRATION and IMPULSE projects they are taking into consideration and tend 

towards the INSPIRE Directive while establishing their NSDIs. Almost in every country responsible body 

for NSDI co-ordination and implementation is an NMCA, except for Turkey as well as BiH where a 

NSDI legal framework is absent thus a responsible body does not exist and Montenegro where 

responsible body was not specified in the law. Through their NMCAs they also are spreading the benefits, 

the good experiences and the bottlenecks they are facing during this process of NSDI establishment. 

2.7. Policy impact, influence and convergence 

2.7.1. SDI policy 

In order to define the impact of INSPIRE on SDIs outside of the EU the whole cycle of SDI policy must 

be considered. This is the second step in the assessment. “Policy is a plan or course of action, from a government, 

political party, or business, intended to influence and determine decisions, actions, and other matters” (Van Loenen, 2006). 

As described by Van Loenen, (2006) policies may exist in several contexts such as covering the 

technological or human resource issues of a single organization or the legal or political environment. In 

relation to SDI Van Loenen (2006) states that policies exist at every stage of SDI development and that 

these are related to the needs of the community for whom they are made. This means that no policy is the 

same, even though they may have similar features or be based on similar values. According to Van Loenen 

(2006) the problems pressing on the system, the accumulation of knowledge and new technology which 

can bring new insights and policy innovation, and the major political events that can have impact on the 

political agenda are the main driving forces which influence SDI development. 

2.7.2. Policy impact/influence and the policy cycle 

Impact is constructed describing the influence of a policy. However, there is not a clear difference 

between policy impact and/or policy influence definition in the literature. Forrester et al. (2009) argue that 

in order to understand the policy impact, there is a need to understand the policy cycle which concerns 

how policy decisions are made and what may have an impact on those decisions. In this sense the policy 

impact can be seen as part of the whole cycle process. Therefore I define the policy impact as the “observed 

change in the public policy process” and associated content, which is the “result of the knowledge that is supplied (or co-

generated)” alongside the policy (Forrester et al., 2009). In contrast, I use policy influence and associated 

advocacy as the “intervention intended to catalyse, stimulate or otherwise seed some form of change through different forms 

of persuasion” (Tsui et al., 2014). Policy impact can be understood as the change occurring in the policy 
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cycle whereas policy influence can be understood as the action of influencing by someone or something 

on the policy decision making. Based on this perception, the impact of an external policy on an internal 

policy can be viewed as the marked effect of influence on the internal policy. This effect does not 

necessary need to be direct or formal, it does not have to be understood only as external influence and it 

does not have to be measurable in a quantitative sense, sometimes it is most important to be identified. 

2.7.3. Influence/Impact of EU policy on domestic policies 

In relation to the previous, this gives a more clear perception in the context of this research, by 

considering the Influence/Impact of EU policy on domestic policies. According to Holzinger et al. (2008) 

the international factor is one very important actor for cross-national policy convergence where the 

factors are referring to the extent to which countries are institutionally interlinked. Concerning the fact 

that here the research problem is considering a specific policy field such as SDI and the cross-border 

information infrastructure, this view cannot be only seen from an institutional perspective. 

Börzel (2003) states that the European policy process viewed in the perspective of the EUMS can be 

considered as a mutual affiliation concerning the political discussions at the domestic and the European 

level. This is quite different in the process of Europeanisation which is considered by N-EUMS and which 

relates to adaptation of a number of European features including the SDI policy such as INSPIRE in 

which case there is no mutual affiliation concerning the political discussions on the domestic policies. 

Nevertheless, Holzinger et al. (2008) classify three theories on how, when and why policies converge: The 

first explanation concerns international harmonization. Following international cooperation policy 

convergence occurs on the bases of obligation to adapt national policies in line with international ones. 

The second theory considers policy convergence as an effect of non-formal trans-national communication 

and information exchange. Even within institutionalized networks obligatory agreements are not the only 

way in which cross-national policies converge. However in this case the cross-national policy convergence 

is not always guided by the efficiency goals. Instead, it may have to do with fulfilling a certain aspect that 

can eventually lead to certain similarity of policies. The third theory points to the potential influence of 

domestic factors. The similarity in domestic problems might trigger similar political responses and as a 

consequence derive policy convergence. 

2.7.4. Policy (impact/influence) assessment 

Since the perception of policy impact is defined, it also needs to be known if there is an impact of 

INSPIRE on the N-EUMS NSDIs and how it can be assessed. According to Adelle & Weiland (2012) 

policy assessment attempts to inform the involved stakeholder by predicting and evaluating the potential 

impact of the policy’s course of action. Adelle & Weiland (2012) state that there are many variations in 

terms of how it is practiced, reached and the views or perspectives that are supported. The impact 

assessment (IA) is a process aimed at structuring and supporting the development of policies and at the 

same time identifies the options for realization of objectives and their impact on the economy, 

environment and society as stated by Larouche & Cserne (2013). 

2.7.5. Policy convergence and convergence assessment 

A concept explaining the relation between external policy and internal policy influence and impact is 

policy convergence. Policy convergence is the “increase of the similarity between one or more characteristics of a 

single policy” or the increase of “similarity in the policy repertoire of a certain field across political jurisdictions”, such as 

states, “over a given period of time” (Holzinger et al. 2008). Translating this concept to this research it can be 

said that the increase of similarities of the Macedonian NSDI policy compared to the INSPIRE Directive 

may be qualified as policy convergence. Hence, the main analytical tool of the research is used to qualify, 

quantify and explain the degree of policy convergence. 

The reasons and differences for policy convergence, as defined by Knill (2005), in many cases arise from 

policy problems the countries are facing, imposition of other countries or international organizations that 
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force other countries to adopt certain policies using their political or economic power or the countries do 

harmonization of national policies to comply with international rules agreed in multilateral negotiations. 

However this can also be caused by the regulatory competition emerging from the increasing economic 

integration of European and global markets or the cross national policy convergence can simply be caused 

by trans-national communication as pointed out by Knill (2005). Further in this research are discussed the 

probable reasons of policy convergence of the Macedonian NSDI and the INSPIRE Directive. 

 

Holzinger (2006) states that when we point out the cross-national policy convergence, we are generally 

discussing about a specific policy field or a single policy measure in a certain policy area for which the 

question is whether it has become more similar in the observed countries and time period. In relation to 

this, according to Holzinger et al. (2008), in order to measure the degree of convergence one, needs first 

to analyse the convergence with regard to the presence of policies and second to measure the similarities 

of individual policies. “Thus, to assess policy similarity, one can compare not only the policy repertoire of a country but 

also the presence of certain policies, the instruments used, and sometimes the exact metrical setting of the policy” (Holzinger, 

2006). 

2.8. Policy components, aspects and framework of relation indicators 

According to Holzinger (2006) in order to assess the similarity of policy fields, some form of aggregation 

of single policy measures is needed where the policy measures should be combined in certain dimensions 

useful for similarity assessment or analysis. In relation to this it is useful to consider the existing SDI 

assessment or evaluation frameworks that are related to INSPIRE Directive. 

2.8.1. Existing SDI assessment or evaluation frameworks 

These frameworks offer variety of assessment methods, approaches and indicators that can be adjusted 

and adapted to fit the purpose of this research. Grus et al. (2007) are proposing the multi-view framework 

covering multiple approaches to assess SDI. The main idea behind the framework is that SDI can be 

treated as a Complex Adaptive System and that the assessment should include strategies for evaluating 

those kinds of systems. Basically as stated by Grus et al. (2007) this framework covers all three purposes of 

assessing SDI: accountability, knowledge and development and it acknowledges the multifaceted character 

of SDIs. 

 

As one of the suitable approaches offered in this multi-view framework is the State of Play that is 

originally used to describe, monitor and analyse activities related to NSDIs in the EUMS. From the 30 

indicators as stated by Vandenbroucke et al. (2008), 7 describe the organizational aspects; 9 describe the 

legal framework and funding, 6 relate to reference and thematic data, 3 to metadata, 3 to access services 

and 1 to standards and environmental issues respectively. “The State of Play is based on three levels of typology 

which serves a tool to recognize the different types of SDI for assessment and their potential contribution to developing and 

implementing a successful European SDI” (Vandenbroucke et al., 2008). The typology makes distinction 

between those NSDIs that were led by National Data Producers (NDP) and those led by an important 

user or users association, the involvement of the users and the degree to which the SDI is operational as 

stated by Vandenbroucke et al. (2008). Grus et al. (2007) also states that this approach and method can be 

used as a component of the multi-view framework, also in regions of the world outside of Europe. 

Another suitable approach under this framework is given by Vandenbroucke et al. (2008) who describe 

the current method used to monitor and assess the impact of implementation of the INSPIRE Directive 

in the EUMS. “The mechanism assesses progress as compared to the rules and requirements set out in the Directive and its 

Implementing Rules (IR)” (Vandenbroucke et al., 2008). As base of these specific requirements to monitor 

the implementation are the given 14 indicators established and based on an analysis of the requirements of 

the INSPIRE Directive or more specifically the objectives that should be fulfilled. The given indicators 
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should provide the current existing components of the infrastructure in the EUMS in relation to data sets, 

metadata and network services, to measure the compliance of the existing infrastructure in relation to the 

IR of the INSPIRE Directive, the use and performance of the infrastructure as well as describe the 

components of the infrastructure related to data sharing, coordination and cooperation. 

2.8.2. Indicators 

In relation to the previous, the considered frameworks are intended to assess the progress and compliance 

in relation to INSPIRE. For that reason the indicators from these frameworks have to be adapted in order 

to fit the purpose of this research, specifically to assess the impact based on convergence/similarity. In 

order to adapt these indicators must be seen how indicators are defined. Some of the useful definitions are 

covered by Radaelli & Meuwese (2008) which define the indicator as pieces or parts of information that 

can be said to synopsize the property or elements of one system and emphasizes what is happening there. 

Vandenbroucke et al. (2008) gives overview of the indicators used in the INSPIRE principles of 

monitoring where the SMART criteria or goals are used. This means when some indicator is developed it 

needs to be specific, measurable, achievable, and relevant and time bound. 

 

There are different typologies of indicators which are based on different types of indicators classified as: 

“quantitative and objective indicators which are directly measurable; qualitative and objective indicators that are used to detect 

if the policy proposal has led to a legislative intervention and an act has been being adopted; qualitative and subjective 

indicators which are perception-based; referring to an assessment or an opinion, e.g. whether an IA has sufficiently taken into 

account the results of a consultation” (Radaelli & Meuwese, 2008). 

2.9. Definition of policy aspects and development of relational indicators framework 

The aim of this framework is first to re-present the considered policies in a unified way so they can be 

used for relating the elements of the policies and secondly to perform the assessment of the 

impact/influence. The framework consists of aspects and indicators. Based on this framework, firstly the 

elements of INSPIRE Directive in relation to the given aspects are defined. Secondly, the elements and 

relations of the Macedonian NSDI policy are defined in relation to INSPIRE. By achieving this, the two 

policies are defined in the same framework which allows the comparison using the given indicators. The 

output should provide the influence and the impact of the INSPIRE Directive. Additionally it should 

provide the information needed further in the research. 

 

The defined framework consists of components of SDI, aspects in which can be perceived SDI policies 

and several indicators per aspect. The indicators are defined based on the existing methods for assessing 

and evaluating SDI that are used in the State of Play and the Monitoring and Reporting methods. 

However the indicators do not fully comply with these methods since they intend to measure primarily the 

existence and similarity between the external EU policy and the internal (domestic) NSDI policy. 

Considered through this case study they intend to measure the existence and similarity between the 

INSPIRE Directive and the Macedonian NSDI policy and the impact/influence of the INSPIRE 

Directive on the Macedonian NSDI policy. For each of the indicators are defined and explained the 

measurable variables that are used to assess the output. 

2.9.1. Impact/influence and extent of compliance measuring variables 

The measuring of the impact/influence and the extent of compliance is based on two complementary 

approaches.  

The first approach is based on the analysis of the similarity/conformity of the Macedonian NSDI policy 

and the INSPIRE Directive where the measurable indictors are related to existence of the concepts in the 

both policies, then comparison of the “coverage” of that concept by identifying the relation. The 
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considered elements of the INSPIRE Directive in relation to the framework of aspects and indicators are 

recognized through the defined SDI aspects, while the relations are providing the linkage between the 

policies based on which the assessment of the impact/influence is performed. Next the degree of 

similarity/conformity (low, medium, high) is assessed according to the definition, meaning, semantics and 

concepts of use in the INSPIRE Directive. Finally the impact/influence is classified based on the type of 

impact (marked effect of influence) of INSPIRE which is either: 

 direct, if the policy directly refers or specifies certain INPIRE or IR provision and strive to 

achieve the same objective 

 indirect, if the policy has some degree of similarity to certain INPIRE or IR provision, yet does 

not directly refers to it and/or strive to achieve the same objective 

 

The whole framework with the defined concepts, aspect and indicators is presented in Appendix 8 – Table 

19-23. It must be noted that the impact/influence and extent of compliance is measured based on 

comparison of two policies and for that reason a model is used that can be explained as: 

 

 Policy A – relation to framework C → AC 

 Policy B – relation to framework C → BC 

 Comparison of AC – BC → AB 

 

The second approach is based on the interpretation on the qualitative data analysis from the collected 

data. Here the impact and extent are defined based on the opinion of the interviewees, which is backed up 

with the existing grey literature as part of the qualitative data analysis. This is mainly focused on the 

actions (past, current and future) and current situation of policy development and implementation (de 

facto) and how they were, are or should be considered. Based on the codes and categories the relations 

and patterns needed to answer the research questions as are the reasoning and the possible extend of the 

impact/influence are defined. 

 

As input data for the overall analysis are taken the legislations (de jure) as legal documents in which these 

policies are defined, and the past, current and future actions (de facto) related to the policy development 

and implementation which are based on documented evidences and interviewees perceptions. Both of the 

considered approaches are complementing each other, allowing strong interaction that is needed to define 

the overall impact/influence and extent of compliance. 

2.10. Summary 

This chapter has derived the basic definitions of SDI, policy impact, policy influence and policy 

convergence. These definitions are used to assess the policy impact of INSPIRE on SDI developments in 

N-EUMS. The insight in the existing situation of the EUMS and N-EUMS can provide certain direction 

and define the reasons of considering the INSPIRE Directive as part of the N-EUMS SDIs and 

additionally clarify the role of the NMCA in relation to SDI which is considered as case study for this 

research.
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3. METHODOLOGY TO STUDY THE NMCA 

3.1. Introduction 

This chapter describes how the relation of the NMCA with SDI can be studied as part of a defined case 

study. This takes also the relations of concepts into account which should be used in order to assess the 

impact of the INSPIRE Directive. Hence, this chapter describes the methodology of actual assessment 

steps in a given case study, including the methods of data collection, processing, analysing and 

interpretation. Additionally here is explained how this methodology is applied in the process of data 

collection as part of the fieldwork phase. 

3.2. Study area 

The NMCA i.e. the Agency for Real Estate Cadaster of Republic of Macedonia is the leading organization 

in establishing, maintenance and providing public access to the NSDI in Macedonia. “AREC acts in the 

capacity of a legal person with its rights, liabilities and responsibilities as stipulated by the Law on Real Estate Cadastre and 

for its operation reports to the Government of R. Macedonia” (Agency for Real Estate Cadaster, 2014). AREC 

among other responsibilities4 is also responsible for “establishment, maintenance and public access to the National 

Spatial Data Infrastructure” (Agency for Real Estate Cadaster, 2014). Most of the spatial data sets related to 

NSDI that can be considered as fundamental data that are produced and owned by AREC. 

 

AREC is a member of the NSDI Council of Republic of Macedonia. AREC’s other responsibilities related 

to the NSDI are to provide “public access to the NSDI Geoportal, maintenance of metadata services, registry of 

metadata and associated trainings” (The Parliament of Republic of Macedonia, 2014). Additionally the Agency 

should perform work related to publish decisions, bylaws, fee lists, annual work plans, implementation 

reports and other documents and information of relevance to the NSDI and adopt a decision for 

linking/connecting the third party to the NSDI that are previously approved by the NSDI Council. As 

part of AREC functions an organizational unit for administrative and technical support of the NSDI is set 

up. 

 

Since SDI cannot be clearly defined according to the perception of only one Agency several other 

“secondary” organizations are considered. This is done in order to get a clearer picture of the Macedonian 

NSDI as well as their relation to the primary organization – AREC. 

 

Part of the NSDI Council organizations/agencies such as the City of Skopje, the Agency for Spatial 

Planning, the Ministry of Environment and Spatial Planning, the Ministry of Information Society and 

Administration, the Ministry of Agriculture, Forestry and Water Economy are also included as part of the 

case study. The Public Agencies and the Ministries, have certain responsibility in particular fields among 

which spatial planning, protection and improvement of environment and nature, etc. 

As third parties that are not directly included as part of the NSDI Council are considered the academia – 

the Faculty of Civil Engineering - Department of Geodesy that is related to NSDI as well as the private 

sector company, as external stakeholders in relation to the Macedonian NSDI. 

                                                      
4 All responsibilities of AREC can be found on http://www.katastar.gov.mk/en/Page.aspx?Id=222&m=1477 

http://www.katastar.gov.mk/en/Page.aspx?Id=222&m=1477
http://www.katastar.gov.mk/en/Page.aspx?Id=222&m=1477
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3.3. Definition of impact/influence assessment steps 

In order to define the impact (marked effect of influence) of external policy (INSPIRE Directive) on 

internal (NSDI) policy certain assessment steps should be defined that are related to the first sub-objective 

of this research. The aim of these steps is to define a method of assessing the influence of one policy onto 

another concerning not just the policy itself but also the existing actions reflected by that policy. Simply 

said, the policy is the initial stage of development of SDI so first the two policies need to be presented in a 

similar manner. For this a framework is defend which is based on the existing SDI assessment frameworks 

that were covered in Chapter 2, yet the indicators are defined in order to measure the convergence and type 

of impact of the external onto the internal policy. This provides insight in the impact/influence and 

defines a certain structure on the policies. The second step is the SDI implementation which is based on 

the defined policy. The actions of implementation are assessed based on the perceived actions considered 

through the opinions on the interviewed people which provide answers to the 2nd and 3rd sub-objectives. 

Based on this, the relation of the de jure and de facto evidence is made, by representing the outcome in 

relation to the given framework and the codes and categories defined from the qualitative data analysis. 

This completes the concept of assessing the impact/influence and extent of compliance. The defined 

steps are explained in Figure 4. Impact assessment steps where the defined outputs should be: 

 

Output 1: Organization and description of elements of INSPIRE Directive according to the given 

framework 

Output 2: Direct/indirect impact/influence and degree of impact/influence based on the 

similarity/conformity of the elements of the considered policies 

Output 3: Reasons of influence (external/internal) and reasons to comply to INSPIRE 

Output 4: Actions of policy implementation in the NMCA that are affected by INSPIRE Directive 

Output 5: How the NMCA in relation to the given aspects comply or should comply in the process of 

compliance to the Directive 

Output 6: Possible extent of compliance to the Directive 

3.4. Method of data collection 

This research is based on primary data (semi-structured interviews) and secondary data - largely based on 

grey literature. 

3.4.1. Primary data collection 

The collected data are based on semi-structured interviews that included questions related to the research 

questions. The data collected through the interviews referred to information concerning the reasons of 

considering INSPIRE, the roles of the organizations, the actions done there and the actions that were 

planned, as well as the possible extent of compliance to INSPIRE in AREC above everything. A semi-

structured interview is suitable to employ in this type of research since its aim is to derive certain 

conclusions on views of interviewees in relation to INSPIRE and the possible policy convergence of the 

NSDI with the INSPIRE objectives and the research questions in general. For that reason the interviews 

included open and close questions. Prior to each interview definitions and terms were clarified. Each 

interview was guided by an interview protocol. 

 

The interviews were structured according to specific target groups and departments/organizations from 

where the data is obtained. The collected data is qualitative. The focus is on the departments and 

individuals that are included in policy making, establishment of the NSDI, data production, data and 

services providers and standardization. 
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In order to get a clearer picture of the Macedonian NSDI as well the relation to the primary organization – 

AREC, additional interviews were carried out with professionals from other government organizations, 

public agencies, private sector and academic staff that are familiar and involved in the NSDI. 

 

 
Figure 4: Impact assessment steps 

Here are provided some general information on the organizations that are visited for the fieldwork 

activity, the number of people that are interviewed there as well as some information on the interviewee. 

 

The following agencies/organizations are covered: 

 The Agency for Real Estate Cadastre (AREC) - 5 top management, 4 middle management and 

technical staff. These 9 interviewees are marked as key persons. 

 City of Skopje - 1 the top management staff 

Define relation indicators for 

all SDI Aspects 

Define measurable variables 

for each relation indicator 

Define elements of 

INSPIRE Directive 

Output 1 
Apply to MK NSDI strategy 

& policy 

 Define SDI Aspects 

 Define SDI Components 

Output 2 

Output 3 

Output 4 

Identify: how these actions are considered 

in the NMCA i.e. how the NMCA 

comply/should comply to INSPIRE 

Output 5 

Identify: possible extent of 

compliance to INSPIRE 

Output 6 

Identify: scale/scope of actions affected by 

the INSPIRE Directive in the Macedonian 

NMCA 

Identify: reasons of INSPIRE 

impact/influence; reasons to comply to 

INSPIRE Directive. 
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 Agency for Spatial Planning - 1 the top management staff 

 The Ministry of Agriculture, Forestry and Water Economy - 1 middle management/technical staff 

 Ministry of Environment and Spatial Planning - 1 middle management/technical staff 

 Ministry of Information Society and Administration - 3 middle management/technical staff 

 Faculty of Civil Engineering - Department for Geodesy - 2 professors and 1 assistant lecturer 

 GIS private sector company (production of spatial data and solutions for NSDI) - 2 top 

management staff 

 

The following chart presents the position of the interviews on their organization. The list of respondents 

is presented in Appendix 6 – Table 10. 

 

 
Figure 5: Position and function of the interviewee 

Most of the interviews are collected in one primary organization – AREC. The other interviews are carried 

out in secondary organizations. The interviews are divided in five types covering the: 

 Top management staff from AREC 

 Middle level management and technical staff in AREC 

 Management staff from the City of Skopje and the Agency for Spatial Planning; Management and 

technical staff from the included Ministries 

 Academic staff from the Faculty of Civil Engineering – Department for Geodesy 

 Top management staff from a representative company of the private sector 

3.4.2. Secondary collected data 

The secondary data was collected based on desk study research synthesising grey literature related to 

Republic of Macedonia and the INPSIRE Directive. This included project documentation, links to online 

available documents, laws, regulations, rulebooks and all possible documentation that can provide certain 

information in the Macedonian NSDI context. 

3.5. Method of data processing 

The collected data can be categorized as raw data. In order to gain the required information from this 

data, it must be processed and presented in a most appropriate way for further analysis. The processing 

approach on the primary data consists of several steps including translation, transcription of the recorded 

interviews and notes that are collected, and then data sorting and arranging in tables according to specific 

grouping such as interviewee group. The following steps include summarization of the most important 

parts of the answers i.e. the substance of the answers and presentation of the collected data using a form 

of descriptive statistics. The processing approach on the secondary data includes structuring of data by 
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categories defined according to specific topics such as projects documents, legislation etc. The information 

on the collected data is summarized and presented in a table shown in Appendix 7 – Table 11-18. 

3.6. Method of data analyzing 

The interview transcriptions as well as the collected documentation i.e. grey literature are classified as 

qualitative data. In order for this data to be useful and to enable the extraction of useful information these 

data are analysed. For that a qualitative data analysis method is used. Qualitative data analysis is described 

by Taylor-Powell & Renner (2003) as a process which seeks relationships between various themes that 

have been identified, or relate behaviour between certain characteristics of the respondents. This is all 

based on the data generated by interviews, observations and documentation that needs to be described 

and summarized. The outcome of the findings is used to draw certain conclusions. Computer-Assisted 

Qualitative Data Analyses is a simplified way used in the process of analysing qualitative data. There are 

many benefits of using CAQDA which are noted by Schutt (2011) such as that it allows to speed up the 

analysis process. 

 

This method for qualitative data analysis was mostly followed by the approach based on the steps defined 

by Schutt (2011) and Taylor-Powell & Renner (2003) that includes several important steps such as 

documentation and preparation; then conceptualization, coding and categorizing; examining patterns and 

relationships; displaying data, interpretation and summarizing. The conceptualization, coding, and 

categorizing are one of the important steps. The conceptualization is in a way forming concepts i.e. 

interpretation on the provided data. For each of the data, including the transcripts from the five groups of 

interviews and the documentation, a coding list is defined. The coding or indexes as explained by Lacey & 

Luff (2009) is a process in which thematic structure to the data is applied, which can be a numerical or 

textual codes in order to detect detailed fragments of data which match to certain defined themes. 

Categorizing means to “organize them into coherent categories that summarize and bring meaning to the text” (Powell 

& Renner, 2003). Defining the relations is also an important step. Here the concepts and the codes are 

linked in order to define certain patterns, similarities or some kind of connections caused by a certain 

effect of one category on another category. The interpretation is the final step in the analysis. “Here the 

themes and connections are used to form the findings which can be compared as attaching meaning and significance to the 

analysis” (Powell & Renner, 2003). 

3.7. Process of data collection 

The process of data collection explains the activities that were performed during the fieldwork phase, 

including all the relevant information related to the whole process. The process includes communication 

with the respondents and collection of two related data types. First the semi-structured interviews and 

secondly the documentation which complements the information that are given in the interviews. 

 

As part of the fieldwork preparation, the organizations were contacted and the people to be interviewed 

were defined. Those are people that were involved or somehow related to NSDI in Macedonia. Even 

though the snowball approach of achieving contact with people that have knowledge in this domain was 

not originally planned, it came as a natural idea to cover as much as possible of professional staff and 

organizations. This was primarily achieved for three Ministries that were visited and part of the staff in 

AREC. In the end from the planned number of interviews of 15 to 20 it resulted with 21 respondents 

which are listed in Appendix 6 – Table 10. 

 

The process of taking interviews was done systematically, following the already prepared questions for the 

semi-structured interviews and the previously defined protocol involving short introduction of the aim of 

this research, permission to record the interview, very short introduction of the questions and in the end 
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interviewing the respondent. At the end of every interview the respondents were asked if they have 

something else to add and then were taken the metadata of the respondents. 

The interviews were different in variations of questions and time, since the interviewees had different 

background and working positions. The variation in length of the answers is different. However an 

interview took between 25 and 60 min. Approximately there was one interview per day for the whole 

fieldwork period. Two of the interviews were double interviews. Notes of the interviews, that were not 

allowed to be recorded from personal of professional reasons such as the politics of the organization, were 

taken. During or at the end of the interviews for some of the organizations such as AREC, it was asked 

whether there are any documents and data or links of that documents that were mentioned or referred in 

the interviews. 

 

The next step as part of the data processing and structuring was the translation of the transcripts and 

notes from the semi-structured interviews. The translation was done from Macedonian to English 

language, since the interviews were done in Macedonian language. This was one of the most time-

consuming processes. The notes were also presented in the same form as the transcripts made from the 

recordings. 

 

In order to make the process of data collection more transparent and to check for inconsistencies or gaps 

in logic, the interviewees were asked to review the prepared transcripts. From 21 interviewees, 13 

responded of which 2 had some small remarks. After the data was processed, a summary table is made, 

containing a short summary of each of the answers that were given in the interview. 

 

As already mentioned in the process of data collections were included related documents that were 

previously known or assumed to exist, or documents that are mentioned or referred to during the 

interviews. Most of the documents are collected online, while some of the documents are collected onsite. 

Not all of the documents are public, however they can be only used a relevant source of information. 

3.8. Summary 

This chapter presents the most important characteristics of the case study area, such as the role and 

responsibilities and the way it is organized.  In order to define the impact and extent of compliance to the 

INSPIRE Directive through the perspective of the NMCA i.e. AREC, impact/influence assessment steps 

are defined that are based on suitable methodology to collect, process and analyse data that fits the 

purpose of the study – a qualitative method is chosen. This method is in line with the above defined steps 

which provide answers to the defined research questions. 
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4. EMPIRICAL DATA ON NMCA 

4.1. Introduction 

This chapter summarizes and presents the collected fieldwork data and the results from the assessment of 

the similarity/conformity and impact/influence on the considered case study. The aim is to present what 

is the real situation through the collected semi-structured interviews and the defined framework of aspects 

and indicators using the methodology explained in the previous Chapter 3. 

4.2. Results from the assessment of the similarity/conformity and impact/influence 

The derived results from the assessment of the similarity/conformity and impact/influence are presented 

in Table 2-5: Assessment of the similarity/conformity and impact/influence. The applied analysis is based on the 

framework of aspects and indicators defined according to the first approach used to measure the 

impact/influence and the extent of compliance between the considered policies. This approach is specified 

in Section 2.9.1 while the defined framework is presented in Appendix 8. The output of the analysis is 

presented in Column: Results as part of Table 2-5. The results specify the existence of the elements in the 

both policies, comparison of the “coverage” of those elements by identifying the relation between them. 

Based on the linkage between the policies, the assessment of the impact/influence is defining the degree 

of similarity as well as the type of impact of the external policy onto the internal policy. 

4.3. Presentation of data collected from the interviews 

The collected raw data from the interviews is processed as transcripts made from the recordings and 

notes, and summarised in a short table. In order to get a clearer picture of the variations of the collected 

data, categorization by topics on the interview answers is applied. This is necessary because there are 5 

different interview types for 5 different groups of interviewees. The categorization reflects the topics of 

the research questions presented in Table1: Sub-objectives and research questions. The provided answers on the 

defined interview questions are presented with sample answers reflecting the content of the answers that 

have similar meaning. 

 

Elements and relations of the Macedonian NSDI strategy/policy in relation to the INSPIRE 

Directive 

The elements and relations of the Macedonian NSDI policy in relation to the INSPIRE Directive can be 

recognized by defining the NSDI concept and the main similarities and differences of this concept in 

relation to the INSPIRE Directive. 

In relation to this, from 14 interviewees 11 have used related words such as collect data, publish and share 

data in terms of “To publish and share spatial data which are in responsibility of few different institutions” (int13), 

“Make integration where the government/public institution will share data, which will give benefits to the citizens and other 

parties to be able to view, review and use the web services” (int13) etc. The word INSPIRE and environment are 

used by 9 respondents in terms of “Also for certain policy making (protection of the environment, crisis management 

etc.)” (int13), “The idea is based on the Annexes that are given in INSPIRE” (int20) etc. and even as contradiction 

such as “The priority is not the protection of the environment” (int9) etc. The words broader concept and 

economy/economic is used by 7 respondents in terms of “Economic focus, because we are a country in 

development” (int13), “Broader scope concept - economic benefits, of environmental policies and actions that are similar to the 

INSPIRE Directive, improved emergency response, improved planning, policy implementation and monitoring” (int10; 

int11; int12) etc. 
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Table 2: Assessment of the similarity/conformity and impact/influence 1st part 
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Table 3: Assessment of the similarity/conformity and impact/influence 2nd part 
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Table 4: Assessment of the similarity/conformity and impact/influence 3rd part 
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Table 5: Assessment of the similarity/conformity and impact/influence 4th part 
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Based on the answers given by the interviewees related to the concepts similarities and differences, from 

14 interviewees all provided answers that relate the similarities of the concepts in terms of “INSPIRE is 

fully considered in the Law” (int2), “As basis - INSPIRE Directive (adapted for our circumstances)” (int7), “Don’t have 

many differences” (int14; int15) etc. while in relation to the differences 8 respondents have provided answers 

such as “Differences in the domain of use - much broader than INSPIRE” (int1), “INSPIRE - certain data sets we are 

far away from achieving, yet for certain data sets we are close” (int13), “Sets that we have and sets that we need to produce - 

taken what fits our conditions” (int9), “Main differences are not in the concept - in the way in which it should be 

implemented (to fit the circumstances)” (int10; int11; int12) etc. Here are visible certain variations in the answers 

related to the possible differences. Even though the reasons for influence as well as the type of influence 

and the considered benefits, is reflected as part of the elements and relations they are described as part of 

the next paragraph concerning the reasons of compliance. 

 

Reasons to consider developing a Macedonian NSDI in compliance with the INSPIRE Directive 

There can be defined several views from the answers of several interview questions that can reflect the 

reasons of considering to develop a Macedonian NSDI in compliance with the INSPIRE Directive.  

From 15 interviewees 5 have used the word standard in terms of “The first step of opening of the infrastructure is 

definition and respect of same standards” (int20), “Main problem – absence of national geospatial standards” (int2), 

“Existence of standards that are working for the EUMS” (int1) etc. The word EU or Europe was used by 12 out 

of 15 interviewees in terms of “EU pretensions” (int7), “Used for all purposes and for creation of the European 

policy” (int13), “EU funds” (int9), “Political will to do this (harmonize our legislation with the European legislation)” 

(int18), “Existence of standards that are working for the EUMS” (int1) etc. The word data is used by 7 

interviewees in relation to “There is no unified standard or way of sharing and communication of data” (int5), 

“Incompatibility in relation to the part that is covering the data sharing” (int14; int15), “Duplication of data which is 

produced by different organizations” (int14; int15), “Need of INSPIRE rules for data sharing arrangements” (int2) etc. 

Two of the interviewed pointed out that INSPIRE is “Good example that is already functioning” (int5) as well 

as “Good example of functional and operational SDI” (int7). There are also other given answers which point to 

the possible variations which exist in terms of the possible reasons. 

 

As a reason to develop NSDI in line with INSPIRE are also provided three variations. On the questions 

“Does this reasons come from internal influence such as problems with data standardization, external 

factor involvement or something else?” and “Are these reasons mainly initiated from internal of external 

influence?”. From 15 interviewees 5 pointed to the existence of internal and external influence in terms of 

“Internal and external exists” (int1), “Both, internal and external factor is included” (int18) etc. The word internal is 

used by 7 out of 15 and the word external by 7 out of 15 respondents as for example “External factor is 

considered much stronger” (int1). There is also some overlap in the opinions between the respondents and 

other related answers such as “All the countries in the region are countries in development - funding projects from EU” 

(int13), “NO problem with data standardization! (very high standards exist)” (int19), “Are these standards in line with 

the EU standards (Going in some direction such as EU standardization)” (int19) etc. 

 

The answers regarding how the influence is considered or are the reasons directly or indirectly influenced 

by the INSPIRE Directive where from 15 interviewees 6 were using the word indirect in terms of 

“Indirectly it is started based on that Directive” (int14; int15), “Indirect” (int7), “Indirect (only as a plus of what we 

already have)” (int19) etc. while direct was used by 9 of the respondents in terms of “Direct influence - for all 

the data sets that we don’t have we are guided by the Directive” (int13) etc. There are also 2 respondents that have 

opposite answers such as “Direct influence of INSPIRE on Law and Strategy” (int20) and “Indirect - is the power 

on national level to recognize and accept a good idea” (int20) as well as other answers such as “Directive is literally 

translated and are seen examples from other EU countries” (int13) and “We choose what fits for us that is standardized so 

later we could put them in the information flow throughout EU” (int13). 
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The benefits and bottlenecks and expectations of complying to INSPRE also provide certain view of this 

reasoning. On the question “Are there considered possible benefits and bottlenecks of complying to 

INSPIRE?” and the expectations and the opinions on developing a NSDI in line with INSPIRE were 

collected the following results. From 8 respondents all have provided answers such as “Benefits are a lot 

(INSPIRE will only provide a better standardization)” (int19), “Benefits: Updated and relevant information in one place 

upon which you can make better decisions, No duplication in data collection, Greater cooperation between institutions in 

Macedonia…” (int21), ”Benefits - easier access, sharing, use and distribution of standardized spatial data/services in an 

efficient, effective and coordinated manner in the country (nationwide) and between the countries of the region” (int17) etc. 

Regarding the answers for bottlenecks are also provided 6 out of 8 answers such as “Bottleneck - working by 

some our own standard being closed on national level only without having insight on the standardization on European level” 

(int13), “Main bottleneck is the business interests of the institutions; lack of financial or technical condition” (int20), 

“Problems: Data is not updated, Data of poor quality, Lack of accurate information about who owns what and to what it 

has authority” (int21) etc. In relation to the bottlenecks it can be seen that there are several variation in the 

answers. 

The expectations and opinions on developing an SDI in line with INSPIRE has also provided several 

answers from 2 interviewees such as: both of them said that the SDI should be developed in line with 

INSPIRE while the expectations “There is an experience on how it could function but it is early to function on 

INSPIRE level” (int5) as well as “There are some initiatives, however it's slowly going” (int6) and “The expectation to 

harmonize the data until 2020 would be unreal" (int6). 

The final relation of the reasoning is found in the actors that took part in the development of the NSDI 

policy in Macedonia. From 12 interviewees the words external, expert and consultant (all together) are 

used by 11 respondents in terms such as “The Dutch team - included as external actors” (int9), “External actors 

were included in the creation of the Macedonian NSDI (brought experience)” (int13) etc. From 12 interviewees the 

term NSDI stakeholders, members and NSDI Council was used by 7 of the respondents in terms of 

“Participants in the NSDI Council, NSDI Committee and the working groups” (int2), “NSDI Council organizations 

participation - defined in the Law for NSDI” (int17), as well in terms of “Membership in the Euro Geographic- 

constantly speaking of INSPIRE Directive, data harmonization etc.” (int14; int15). 

 

Role of the Macedonian NMCA (AREC) in relation to the NSDI 

The role of the Macedonian NMCA i.e. AREC in relation to the NSDI is covered with several interview 

questions, from which some are directly and some indirectly referring to it. As a direct question on the 

role of AREC out of 8 interviewees 2 answered “As described in the Law and the Strategy” (int13), 3 provided 

answers such as “The NSDI and the Strategy are initiated by AREC” (int16), 5 of the 8 respondents have 

defined the role as “Organization, cooperation, developing of technical conditions such as Geo-Portal, staff is included in 

preparing the law and bylaws” (int3), “Responsible for establishing, maintaining and providing public access to NSDI 

Geoportal, maintenance services metadata, metadata registry and trainings associated with them etc. (as defined in the Law)” 

(int17) etc. and 1 answer covering only the data i.e. “Actively working on spatial data production” (int8). 

 

On the question “What spatial data sets does AREC provides or owns that are also considered as part of 

the INSPIRE Annexes?” out of 3 interviewees 2 have used the words cadastral and topographic data in 

terms of “Most of the fundamental data sets according to INSPIRE (cadastral and topographic data)” (int3) while one 

answer was more detail such as “Cadastral parcel, Administrative boundaries, Buildings, DTM – Elevation, 

Transportation network, Hydrography etc.” (int8). 

 

The similarities between the countries in the region and their leading organizations have been pointed out 

by 3 out of 3 respondents which were using the word same system in terms of “These countries come from a 

same system (communication, production of data…everything is based on same legality, same habits)” (int20), NMCA was 

used by 2 respondents in terms of “Data sets and NMCA as leading organizations for NSDI” (int1) and 
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“NMCA in the past had much more influence and even now they have a great influence in relation to SDI” (int19). There 

are some other answers such as “INSPIRATION project has shown that there are similarities” (int20) etc. 

 

Scale/scope of actions affected by the INSPIRE Directive in the Macedonian NMCA - How the 

NMCA in Macedonia should comply to the INSPIRE Directive 

The current actions affected primarily in terms of developing and implementation of the NSDI in 

Macedonia was posed as a question to 15 interviews from which the term (National) Geo-Portal was used 

by 12 of the respondents in terms of “Development and implementation of software solution for the National 

Geoportal” (int17), “Development of INSPIRE compliant Geo-Portal” (int21) while 8 respondents have used the 

word metadata in terms of “Metadata editor is developed (translated)” (int14; int15), “Working on metadata” 

(int16), “Metadata for topographic maps is done, now we are working on other data sets” (int16). The word data 

(excluded from metadata) is also used by 8 of the respondents in term of “Preparation of data sets for 

transposition to INPIRE (this is done by a private company) and publishing on the Geo-Portal” (int3), “Standardization 

of data and administrative DTM units under INSPIRE technical specifications” (int17) etc. The word INSPIRE is 

used by 3 of the respondents as “In accordance with INSPIRE - in the biggest part” (int13) while the word 

action is used by 5 of the respondents such as “No current actions, however planned actions are to produce new 

digital data sets…develop a web services which eventually will be linked with the NSDI Geo-Portal” (int18), “Action plan 

- the actions are given there” (int9) etc. where other possible questions were also collected. 

 

On the question “According to your information and experience are there enforcement actions for these 

aspects (organizational and legal)” out of 7 interviewees 3 have used the words not in the moment 

(variations) in terms of “At this moment no; Should start with the definition of the NSDI bodies, see how this will be 

made available who owns what, to be made as more accessible as it’s possible” (int18) and 3 respondents have 

provided answers such as “Next that follows is the adaptation of bylaws; In relation to the organization, the key people 

are defined (NSDI Council)” (int10; int11; int12) while 1 responded have provided answer concerning the 

“Straightening of capacities; Developing/upgrading the ICT” (int7). 

 

The arrangements for Data and Service sharing and the opinion of how that can be made compliant where 

the interviewees were asked the following question “Are there existing arrangements for Data and Service 

Sharing between AREC (or other public organizations) and other public organizations (or AREC) or third 

parties?” out of 14 interviews 9 used the word yes and exists in terms of “Data sharing arrangements exists” 

(int3), “Data is not given, only information” (int5), “There is Memorandum for data sharing” (int9) etc. while the 

words no and exist was used by 4 of the respondents in terms of “No, there aren’t any” (int20), “No, the 

Ministries should not have exchange agreements” (int10; int11; int12), “Not at this moment” (int2). There are 

answers where arrangements are used yet they relate to “Good cooperation - based on a memorandum for 

cooperation, which defines the knowledge sharing, support, education etc.” (int19), “Yes, however there is still no shared any 

data yet” (int9) etc.  

The relation and enforcement of the arrangements is covered with several answers here where different 

variations can be met, such as “AREC is charging their data; City of Skopje is giving the data without charging, even 

they have cost for collecting and managing the data” (int9), “Agreements are made between the public agencies and the third 

parties that are involved in the NSDI” (int10; int11; int12) and “It's according to the legal limitations as well as 

following the property of data that are defined in the Directive” (int8), “Currently not technically according to INSPIRE” 

(int8), “Free access to the MAKPOS system (web service)” (int19) etc. In relation to the opinions or the answers 

on how should this arrangements be done or are they already according to INSPIRE, from the interviews 

7 have provided answers from which 4 are using the word web service in terms of “In the future - possible 

through theirs Geo-Portal using web services” (int19), while the rest of the answers relates to “What institution is 

responsible for issuance of official data” (int6), “Up-to data and legitimacy of data is important” (int6) etc. 

 



INSPIRE IN CONTEXT OF NON-EU-MEMBER STATES NSDI: CASE STUDY OF MACEDONIA 

 

31 

The knowledge and information on the AREC staff on INSPIRE, was based on the answer on 3 technical 

staff and 3 academics staff from where were obtained answers such as “Basic knowledge which is not enough” 

(int8), “Certain group of people participating in all the NSDI activities” (int16) and “Use experience from the private 

sector for preparation of other data sets” (int16) while also was pointed to the knowledge coming from abroad 

based on consultants and SDI experts. 

 

On the questions “According to your information and experience, are there any technical standards defined according to 

the Macedonian NSDI policy?” all 3 responded as “Current data is according to AREC” (int3), “The current actions 

are done according to INSPIRE standardization” (int8), “Currently working on regulation (things will be specified and 

defined)” (int16) while the existence of ICT 1 respondent has answered “AREC has ICT that provides access to 

spatial data and services” (int3) and 2 answered that they don’t have particular knowledge on the ICT 

Architecture and they have all used the words no knowledge or no information in relation to how it 

should be made compliant to INSPIRE. 

 

On the existence of Geo-Portal in AREC and the other organizations as well of existence of National 

Geo-Portal out of 7 interviewees, 5 have used the words yes and exist in relation to Geo-Portal in terms of 

“Yes, AREC has Geo-Portal” (int3), “Yes, Geo-Portal is available (only preview service is available)” (int18) while 2 

have used the word no in the same sense such as “No geo-portal” (int7) and “Planned in the future to develop an 

ASP geo-portal that will publish web services on the National Geo-Portal” (int2). In relation to the National Geo-

Portal out of 3 respondents that have used the words develop or/and construction have provided answers 

such as “It is under construction” (int3), “Yes, there will be (it's in phase of development)” (int8), “It's in a development 

phase” (int16). In AREC out of 3 interviewees 3 have used the word no in relation to the compliance of 

the current Geo-Portal to INSPIRE and also they have used the words should be or would be in relation 

to the National Geo-Portal. On the question “If no – How should be made compliant to INSPIRE?” were 

provided 7 from which 5 answers such as “There is a need of technical preconditions (software and platforms that are 

INSPIRE compliant)” (int3), “We have the data model; Needs to be adjust the data according to that model” (int16) 

and “The Geo-Portal will be offering services through the National Geo-Portal that will include search, preview, download, 

transformation as well as e-commerce” (int9) etc. 

 

The existence of data sets, network services as well as metadata, and whether they are according to 

INSPIRE and how they should be made according to INSPIRE was covered with 10 interviewees. Out of 

10 interviewees 4 have used the word no in relation to “No there are not; Data produced according to internal 

standards that are used in the Ministry” (int7) or “No; There are data that are made according to INSPIRE 

specifications for Euro Geographics” (int8) while only one respondent answered using the word yes in terms of 

“Yes; The state boundary, the administrative boundaries and the populated areas; The elevation data should also start with 

transposing” (int3). There were other answers such as “The data that is created i.e. produced here is according to the 

LPIS specifications…” (int18) and “No, the Ministry doesn’t have any data that is related to the NSDI, neither to 

INSPIRE” (int10; int11; int12). Out of 3 respondents 3 have given answers related to network services by 

using the word service from which 3 have provided answers such as “The preview service and the download are 

functioning; there is no e-commerce…” (int3) while also all 3 were using the word INSPIRE in relation to 

answers such as “No, they are not according to INSPIRE” (int16). For existence and compatibility of metadata 

out of 7 respondents 4 have used the word yes in term of “Yes; Around 100 spatial data sets” (int3) while 2 

have used answers in terms of “No metadata” (int7) while 1 answer was that “It's started working on metadata” 

(int9). In relation to the compliance 6 of the respondents have used the word INSPIRE from which 5 in 

terms of “Follow the INSPIRE Specifications, however they should be considered in the bylaws first” (int2) and “It will 

follow the schema provided by AREC (which is INSPIRE compliant)” (int9) while 1 answers was “Not according to 

INSPIRE” (int18). The last provided answer is “Metadata should be developed according to the metadata editor 

provided by the AREC” (int7). 
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The academic sector answers on the possible actions that AREC should take in order to comply to 

INSPIRE, 3 out of 3 respondents have used the words strategy and law in terms of “Follow the strategy which 

complies to INSPIRE” (int1) and “Follow the Law” (int19) while 2 of the respondents also provide answers 

such as “Consider good examples” (int1) and “Follow the best practices of achieving the requirements” (int19). 

 

On the question of the inclusion or the role of the private sector and their opinion on PPP the following 

answer were collected out of 2 respondents. In relation to the first question both of the respondents 

provide answer such as “Initiative; Most experience considering this matter” (int5; int6) while in relation on the 

PPP they both said that “Don’t know any example of realization of PPP” (int5) yet and answers such as “The 

Law provides possibility for PPP” (int5), “Public institution that has no capacities - Sign agreement with some private 

company that has the needed resources” (int5) and “The private company appears as investor in the activity” (int5). 

 

Possible extent of the Macedonian NMCA and the NSDI to which can be enforced or complied 

with INSPIRE 

By considering the current actions of development and policy implementation the answers related with the 

possible extent of enforcement or compliance with INSPIRE are next. Out of 8 respondents all 8 

provided answers using the words possibility as well as data in sense of “There is a possibility, especially for the 

simpler data sets to be made 100% INSPIRE compliant” (int3), “Most of the data sets will be able to comply in large 

scale with INSPIRE; Legislation is already half made” (int8) etc., however there are also 4 answers provided 

with certain percentage such as “AREC can harmonize its data - maybe not 100% but it can reach very high level of 

compliance regarding the spatial data” (int13), “65% of the INSPIRE Directive is transposed into the Macedonian 

NSDI Law” (int17), “Large degree of compliance to INSPRE, yet not 100%” (int8) etc. Some unspecified 

answers given by 4 of the respondents are also provided such as “Need of time and partial approach to the data 

preparation” (int3), “Everything can be done if there are funds” (int16), “It depends on the resources (human resources 

above all)” (int14; int15), “What is written in the Strategy it has to be feasible to implement” (int14; int15) etc. Here 

can sense the different variations given in the answers. 

Outside of AREC the other organizations have also provided certain answers were out of 7  interviewees 

the following answers were collected “Generally it should be fully implemented in the Agency” (int2), “As percent of 

compliance I would say 60-70%” (int7), “No coming back from INSPIRE because we accept those standards; Possible full 

implementation” (int9), “Technical part could be done; Fully changing the legislation and processes can be really demanding” 

(int18), “Formal and legal the compliance should be fully implemented; The technical part is yet to be seen” (int10; int11; 

int12) etc. Here also can be sense the different variations given in the answers. 

 

The answers regarding the question on the current stage of development and implementation from 2 out 

of 2 respondents was presented as “Medium stage” (int5), “In relation to neighbouring countries - advanced phase” 

(int5) and “Institutions are on different level” (int6) and “Geo-Portal development may increase the activity” (int6). The 

current cross-border cooperation and the possible inclusion of the Macedonian NSDI were provided by 

several interviewees. In relation to the first, out of 5 respondents 3 have used the word yes providing 

explanation such as “IMPULSE is a project which aims at establishing a regional platform for SDI which should be 

based on INSPIRE” (int14; int15) and “Project INSPIRATION (to promote the SDI, and coordinate its 

implementation in the Western Balkans)” (int21) while 2 of the respondents have provided answers such as 

“Very little cross-border SDI cooperation at the moment (unofficial cooperation)” (int13) and “Not for now, but is expected 

in future” (int17). Secondly out of 8 respondents 4 have used the words possible or yes in terms of 

“Possibility exist – in regional and as part of INPSPIRE” (int1), “Definitely possible (INSPIRATION project) - to 

make a more closer relation trough defining same standards which eventually will help to make a better regional SDI” 

(int19) while 6 have used the word project in terms of “Possible in regional project” (int17) and “Part of the 

IMPULSE project which is aiming to develop a regional SDI” (int14; int15) while 2 of the respondents also 

provided answers such as “Existence of technical readiness, political readiness and open concept for communication 
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outside of Macedonia” (int20) and “Condition - data and services should be made according to the Implementing Rules of 

the INSPIRE Directive” (int17). 

4.4. Presentation of collected documents 

In order to present the general information of the collected documents, they will be categorized in several 

topics. Part of the list of the collected grey literature is provided in Appendix 7 - Table 11-18: List of collected 

grey literature. 

 

INSPIRATION Project for Spatial Data Infrastructure in the Western Balkans  

The materials are collected in digital form mainly from an online source on the projects website 

http://www.inspiration-westernbalkans.eu/. Two of them are online information provided by AREC as 

further Information on the SDI in the Western Balkans – Project INSPIRATION and the general 

overview of the project. Additionally a promotion material “Cooperation on space for cooperation - INSPIRE 

and SDI in Macedonia” by the Europen Commission et al., (2013) that is part of the same project activity 3 - 

Awareness raising and communication. 

The other materials on the project INSPIRATION refer to general information and activity information 

such as “Activity 1 - Policy, institutional and legislative framework analyses”, “Activity 2 - Capacity building and 

knowledge transfer” and “Activity 3 - Awareness raising and communication”. For all the activities are also included 

documented reports. As part of the INSPIRATION project also are provided some general documents 

such as scientific papers related to Spatial Data Infrastructure as the “Regional SDI Cooperation – SEE 

Inspiration in South-Eastern Europe” by Ž. Bačić & Obradović (2010). From the INSPIRATION project a 

recommendation reports are provided for the three activities that are mentioned upper in the text. Here 

are collected documents such as the National Report for Macedonia as well for other countries such as 

Serbia, Montenegro, Albania and others, “Regional SDI Legislation Framework Analysis and Recommendation 

Report” by Gjata et al. (2013) and other regional LAS and SDI related reports. Here a total of 23 

documents are collected. 

 

IMPULSE Project 

The materials on the project IMPULSE are collected from the AREC’s website 

http://www.katastar.gov.mk/en/Default.aspx. The materials refer to general information and Project 

Proposal Final Draft, v 1.4 – IMPULSE which was collected from the Agency itself. The materials provide 

information related to the project aim which is “to support national agencies for cadastre and geodesy in the countries 

of the region in the process of implementation of the INSPIRE Directive i.e. the establishment of a National Spatial Data 

Infrastructure NSDI” (Agency for Real Estate Cadastre, 2014) as well the activities that should follow with 

the project. Here a total of 3 documents are collected. 

 

INSPIRE 

All the INSPIRE related documents such as the “INSPIRE Directive” by the European Parliament and the 

Council of the European Union (2007) and other legislations as the “INSPIRE Metadata Regulation” by the 

European Parliament and the Council of the European Union (2008), “Regulation on INSPIRE Data and 

Service Sharing” by the European Parliament and the Council of the European Union (2010) etc. were 

collected from the INSPIRE website on the European Commission, http://inspire.ec.europa.eu/. Here a 

total of 8 documents are collected without the technical specifications. 

 

NSDI Strategy and Laws/Legislation 

The NSDI strategy as the most referred document in the interviews has several annexes related to 

definition of strategic mission and vision, creating a business concept, definition of government structures 

(institutional framework), legal framework, interoperable infrastructure, awareness raising and capacity 

http://www.inspiration-westernbalkans.eu/
http://www.katastar.gov.mk/en/Default.aspx
http://inspire.ec.europa.eu/
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building as well as the implementation plan. Here total of 38 documents are collected from the AREC’s 

website http://www.katastar.gov.mk/en/Default.aspx. 

As separate document in hard copy was collected the action plan that contains the planned activities by all 

involved (IN)SDI stakeholders for the period of 2014-2018. 

The second most referred document in the interviews is the “Law on NSDI” by the Parliament of Republic 

of Macedonia (2014). However here are also pointed out some other laws such as the “Law on Electronic 

Management” by the Parliament of Republic of Macedonia (2009) and the “Law to obtain and exchange of 

evidence and data in line of duty” by the Parliament of Republic of Macedonia (2013) which mainly concerns 

the arrangements for data sharing and exchange. Here a total of 6 documents are collected. 

 

ICT and National Geo-Portal 

The documents collected here refer to the “Technical requirements for Procurement of Development and 

Implementation of National Geoportal of the Republic of Macedonia” and internal AREC documents on 

development an application for metadata creation and maintenance. Here a total of 6 documents are 

collected directly from AREC. 

 

AREC Data Model and Standards for NSDI 

The final collected documents are obtained directly from AREC as a digital copy. The documents provide 

i.e. “give guidance in developing data models. Data Modelling Guidance will enable development of interoperable data models 

according to INSPIRE Directive." (Geofoto d.o.o., 2011) as described in the AREC framework data standard 

– Data modelling guidance. Here are collected documents such as AREC data model, including 

conceptual and logical schema etc. Also several presentations from a workshop are provided concerning 

this topic. Here a total of 23 documents are collected directly from AREC. 

4.4.1. Legislation related to the Macedonian NSDI context 

The Macedonian NSDI Strategy and the Law on NSDI are legislation that defines the Macedonian NSDI 

context. Here is given a short overview on the same, complemented with Macedonia’s participation in 

some SDI related projects. 

 

The notion of NSDI in Macedonia first appeared in the Law on Real Estate Cadastre in 2008 , where SDI 

was defined consisting of “spatial data, administered in electronic form for the entire territory of the Republic 

Macedonia” (The Parliament of Republic of Macedonia, 2011). Than SDI was just a term written on paper 

and the actual creation of an NSDI was stagnating. In 2010, AREC as part of the bilateral cooperation as 

Candidate Member state of EU, received a grant from the Dutch Government to develop an 

implementation Strategy for an NSDI. 

Aware of the benefits that the establishment an NSDI can provide in a long run, the Republic of 

Macedonia has adopted the Strategy for NSDI in 2012. According to the Strategy, the purpose of the 

Macedonian NSDI is “to establish a technological, institutional, legal and administrative framework for inter-

organizational collaboration that will: support e-Government, integrate geo-information from different sources in one network, 

avoid duplication of spatial data acquisition, be in line with INSPIRE, establish effective business processes, meet the needs 

of the stakeholders, promote the access, sharing, use and distribution of spatial data” (Agency for Real Estate Cadaster, 

2012). The Macedonian NSDI has the same principles as the INSPIRE common principles5, namely “it 

needs to be aligned with other European spatial data initiatives, to be well described, allowing users to understand their 

suitability for particular applications” (Agency for Real Estate Cadaster, 2012). 

Almost two years after the adoption of the NSDI Strategy, in 2014, was adopted the Macedonian Law on 

NSDI (further the Law), organizing the establishment, the organizational structure, the maintenance and 

the management of the NSDI of Republic of Macedonia. According the Law, responsible organization for 

                                                      
5 The common principles of INSPIRE can be found on http://inspire.ec.europa.eu/index.cfm/pageid/48 

http://www.katastar.gov.mk/en/Default.aspx
http://inspire.ec.europa.eu/index.cfm/pageid/48
http://inspire.ec.europa.eu/index.cfm/pageid/48
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NSDI with coordinating role is the Agency for Real-Estate Cadastre while the other defined bodies are: 

NSDI Council, NSDI Committee, NSDI working groups. The Macedonian NSDI Law defines Metadata; 

Interoperability of the spatial data sets and services; Network Services; Data Sharing; and Monitoring 

almost in the same manner as in the INSPIRE Implementing rules6. It has defined 32 spatial data themes, 

same as the ones defined in the three Annexes7 of the INSPIRE Directive with the only difference that 2 

themes, concerning the oceanographic geographical features and sea regions, are omitted, having in mind 

Macedonia’s geographic position. 

Aside from the activities related to the NSDI legislation, Macedonia also, as some other Western Balkans 

countries, participates in two regional SDI projects - INSPIRATION and IMPULSE, which in general are 

promoting the INSPIRE concept as a guideline for developing NSDIs in the region. 

4.5. Unexpected overall findings 

The unexpected overall findings are mainly perceived trough few aspect. Firstly the SDI initiation that has 

arisen by the NMCAs in the region based on the previous LAS cross-border cooperation and the 

recognition of the need to develop NSDI. The “natural” step of continuing with the LAS reforms made 

by the NMCA with support from the WB based on ideas from abroad. Even that INSPIRE is considered 

as a main aim, it is not excluded that it may not be fully implemented ever. However, INSPIRE is useful 

even without full implementation since the benefits that are gained of partial implementation are more 

than enough to reform the internal spatial data related circumstances. The most unexpected finding is 

related to the IMPULSE regional SDI project which aims to develop regional SDI based on the INSPIRE 

concepts. This gives a new direction in the overall picture. The next interesting thing is related to absence 

of bylaws and specifications. The current on-going actions of implementation show that the INSPIRE 

Directive and the IR including the TS are directly considered in the implementation process even the Law 

on NSDI defines that this aspects will be defined with bylaws that should specified the details related to 

this concepts. The decision to comply with INSPIRE may be based on the political will, however except 

the NMCA the other involved stakeholder at this stage have not defined the needed resources nor have 

predicted possible implications on theirs actions, data and business processes in general. The constant 

inclusion of the external actors as part of the taken actions and the WB and EU funds in each phase of the 

SDI establishment can be perceived as inevitable and with a high degree of influence. 

4.6. Summary 

In this chapter are presented the results that define the elements and relation between the considered 

policies, the perceptions of the interviews, their consistency and variance of provided answers as well as 

the documentation that was known or was referred to during the interview process. The data obtained 

from the interview transcripts is divided into groups concerning the defined research questions. The same 

is done with the collected documentation that are used to supplement, clarify and also aim to support the 

data obtained as part of the interviews. 

 

 

 

 

 

 

 

 

                                                      
6 The details of the Implementing rules of INSPIRE can be found on http://inspire.ec.europa.eu/index.cfm/pageid/47 
7 The 34 data themes of INSPIRE incl. descriptions can be found on http://inspire.ec.europa.eu/index.cfm/pageid/2/list/7 

http://inspire.ec.europa.eu/index.cfm/pageid/47
http://inspire.ec.europa.eu/index.cfm/pageid/2
http://inspire.ec.europa.eu/index.cfm/pageid/47
http://inspire.ec.europa.eu/index.cfm/pageid/2/list/7
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5. THE IMPACT/INFLUENCE OF THE INSPIRE 
DIRECTIVE ON N-EUMS 

5.1. Introduction 

The interpretation of the analysed results presented in Chapter 4 outlines the existence and reasoning of the 

impact/influence and the possible extent of compliance by answering the defined research questions. 

Based on the influence and the synthesis of concepts covered in Chapter 2 a discussion is made. The main 

aim of the discussion is to clarify the reasons of the impact/influence and to consider the possible extent 

of compliance of the NMCA in relation to the INSPIRE Directive. Here the generic aspects are defined 

and presented on regional level. 

5.2. Interpretation on impact/influence assessment of the Macedonian NSDI policy in relation to the 
EU INSPIRE Directive 

The interpretation of results reveals the existence of impact/influence and clarifies where the 

impact/influence is identified. Here are pointed out certain interventions that made change on certain 

policy elements. The interpretation is based on the performed analysis using the applied framework of 

aspects and indicators defined in Section 2.9 and the identified patterns and connections within and 

between the codes and categories that are defined from the performed qualitative data analysis of the 

collected semi-structured interviews transcripts and grey literature. The tables related to this assessment as 

defined in Section 2.9.1 are presented in Appendix 8, presenting the defined framework of aspects and 

indicators and Table 2-5 from Section 4.2 presenting the results from the analysis specified in column 

“results”. These views are complementing each other and they are presented as a whole, providing answers 

on the defined research questions. 

The preformed assessment defines the level of similarity/conformity of the Macedonian NSDI policy and 

the INSPIRE Directive and identifies where and what type of impact/influence is perceived. This 

assessment is firstly based on de jure evidence i.e. existing legislations that represent the two policies. 

Secondary is based on documented evidences i.e. the actions/activities that were done during the 

development of the Macedonian NSDI policy, that are on-going and that are planned. The presented 

interpreted results are combined per research questions as already defined concept in the previous chapter. 

 

Elements and relations of the Macedonian NSDI strategy/policy in relation to the INSPIRE 

Directive 

The elements and relations are derived based on the applied framework of aspects and indicators where 

the impact is defined using the classification in Section 2.9.1 as direct and indirect impact and identified in 

the Macedonian NSDI concept. This is complemented based on the perceived influence on the 

Macedonian NSDI concept which is visible through several aspects. 

  

The direct impact that comes from the INSPIRE Directive and IR is identified in several aspects. These 

aspects are classified as existing or directly related elements between the two policies meaning that the 

policy refers directly to certain INSPIRE provision, specification or rule which has the same objective, 

however the similarity/conformity level is different for different aspects.  

The high level of conformity is recognizable as part of the SDI component Access Network (Technology) 

concerning the aspect Network Services, where de jure are covered the INSPIRE required web services and 
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de facto is seen how this focus is strictly following the IR and TS as part of the ongoing solution for 

developing National-Geo Portal. In general the INSPIRE ICT architecture is considered as a proposed 

framework for technology and standards used as part of the NSDI. This also is clearly visible as part of 

the Interoperability aspect under the Standards component where is perceived the use of INSPIRE Data 

Specifications for harmonization of the current data sets as well as the IR and TS as part of the Metadata 

aspect. This is used by AREC in order to develop INSPIRE compliant metadata profile that should be 

defined as metadata standards on national level.  

The medium level of conformity is recognizable as part of the component Policy concerning the aspect of 

Organization – Monitoring where the existence of monitoring body is covered and the proposed model for 

monitoring includes indicators that are based on the INSPIRE IR for monitoring and reporting. However 

since the NSDI concept is broader than INSPIRE and since this is not a EUMS, it is a country in 

development the objectives that should be monitored are also broader then whether it is achieved or not. 

This monitoring method is visible from the de facto actions considered during the development where the 

implementation of the INSPIRE Directive is used as a leading objective. The direct impact is recognized 

as part of the Data Sharing, the Ownership/Legal protection of GI intellectual property rights and the Limitations and 

Restrictions Access to Spatial Data and Services aspects which all are based on already harmonized laws under 

the EU legislations which de jure is considered as part of the Law on NSDI. Even though the legislation 

exist the Data Sharing Arrangements are partly followed according the INSPIRE concept, meaning that 

there is a gap between the provision and the actions which are considered differently. For example the 

non-environmental data is mainly charged, the use of web services for this purpose is at very low level 

which points to the need of applying EU directives for this domains. As example, certain public sector 

organisation such as City of Skopje provides free information while AREC charges them, however this 

also depends on the business concept of the organisation. The unclear rules and overlap of jurisdiction are 

also considered, which points to the need of application of fully functional harmonized policy for 

Ownership and Protection of GI rights. The same goes for the Limitations and Restrictions aspect where the 

technical limitations and the licensing models are not yet applicable and are developed to fit the current 

circumstances. Important is that the dissemination of environmental information to the public is not yet 

applicable or is at very low level and this is one of the INSPIRE objectives. The medium level of 

conformity also concerns the Data Sets aspect where the application of the Data Standards and the 

INSPIRE GCM is clearly visible especially for data themes that don’t exist in Republic of Macedonia. 

However the harmonized datasets and services are not straightforward for some of the INSPIRE Annex 

themes in Macedonia and they are adapted to fit the current circumstances. 

 

Above were defined the elements that are directly related to INSPIRE. The indirect impact that is pointing 

to the INSPIRE Directive and IR is revealing elements which are defined, yet not directly related elements 

between the two policies, meaning that the policy is perceived indirectly and has the same objective yet 

not specifies certain INPIRE provision, specification or rule. They are also identified in several aspects. 

Here the similarity/conformity level is different for different aspects.  

The high level of conformity is identified as part of the aspect Stakeholders/Participants considered under the SDI 

component People covering the INSPIRE Directive provision on public authority and third parties, yet 

the stakeholders structure is mainly developed towards the public sector based on regional and country 

circumstances, where most of the responsibilities falls under the NMCA as a leading organization. 

The medium level of conformity is recognizable as part of the component Policy concerning the aspect of 

Organization – Coordination and the aspect Data Licensing. The impact is visible in both of the aspects, 

defining the licensee models which even though are not yet official are developed based on the INSPIRE 

license terms. This is not different for the coordination structure which is defined to function on national 

level while the cross-border cooperation is not considered. This structure is currently functional on higher 

level which is partly fulfilling the INSPIRE requirements for definition of coordination structure, yet on 
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lower level needs to be defined. However, de facto most or all of the current SDI actions are done by and 

thought the NMCA which is defined as leading organizations for NSDI. This shows that the objectives 

are generally covered, yet they are only applicable to certain national level and developed to fit the current 

circumstances. 

At the end, the non-existence of impact is identified in several aspects. These aspects are classified as non-

existing meaning that there are no related elements between the two policies. The low/no level of conformity 

impact is identified as part of the component Policy firstly concerning the aspect of PPP and secondly the 

Organization - Quality Assurance. Even the provisions are in a certain way covered by defining possibility 

which includes third parties for the first aspect and the need of defining measures for quality assurance, 

they are not really considered. A PPP model exist, yet there are no examples of PPP because the NSDI 

concept is mainly directed towards the public sector, while the quality assurance procedures are only 

applicable in the NMCA however not for NSDI related data and services. This point out that both of the 

aspects are not sufficiently developed and there is no relation to INSPIRE Directive at this moment. 

Considering the concepts similarities and differences, the defined elements and relations as part of the 

Macedonian NSDI concept are recognized the common INSPIRE principles as well as the main aim of 

INSPIRE which is to support environmental policies and actions. Practically all the data themes except 

the ones that are covering the oceans and seas are considered. This is clearly visible based on the decision 

to comply to INSPIRE as one of the NSDI objectives which points out the strongest relation between 

these two policies. However there are certain differences such as the main focus which is pointing onto 

economic growth and sustainable development in the country. This is due to the country’s context and the 

current circumstances. The Macedonian NSDI concept also has a much broader use of SDI application 

compared to INSPIRE. In the end, there are certain factors that cannot be easily changed such as some 

existing mechanisms for data sharing, business concepts as well as certain data themes. 

 

Reasons to consider developing a Macedonian NSDI in compliance with the INSPIRE Directive 

These reasons in this research are perceived in several aspects. The identified impact reveals the roots of 

influence. The influences are presented as internal and external factors of influence. The impact based on the 

external factors influences is direct impact while the indirect impact is based on the needs and interests in the 

Macedonian NSDI context. 

 

The findings for the internal factors derived from the qualitative data analysis and based on the collected raw 

data which is presented in Chapter 4, and reflect the political will of Macedonia to be compatible with EU 

since the main aim is to become a EUMS. This clearly affects the need of harmonization of the domestic 

legislation with the EU legislation. There are several bottlenecks that can be considered as reasons to 

develop the Macedonian NSDI in line with INSPIRE. Some of them are: absence of bylaws and 

specification that define standards; need of reforms in organizational and technical sense as part of the 

involved NSDI stakeholders; analogue data formats, data duplication, no clear jurisdiction or definition of 

data responsibility, data inconsistence; lack of proper mechanism to share data. Here can be identified that 

most of the technical aspects directly rely and are influenced by the INSPIRE Directive and IR. There are 

also bottlenecks related to absence of human resources with relevant knowledge and lack of public sector 

funds. Certain internal impact of course comes from the NMCA as a leading NSDI organization and main 

beneficiary where can be recognized certain views and interests of the Agency itself. The considered 

benefits of developing NSDI in line with INSPIRE for the NMCA are also reflected by the internal factor 

influences such as good educated staff, raised awareness which can contribute to publish data for public 

interests and better data management. 

 

The external factors are related to the reasoning of EU policy influence which insists on regionalization. This 

is achieved through EU funds which are necessary to develop the Macedonian NSDI. This is mainly done 
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through a regional SDI related projects. However INSPIRE is very demanding. If INSPIRE is forcing 

certain standards to be adopted at any cost it could present a problem since there are data, circumstances 

and systems in the country that needs to be changed which can be considered as bottleneck. Yet, the 

benefits are obvious since the EU funds are currently the main funding source which of course imposes 

high influence. Even though the Macedonian NSDI funding model includes possibility to get 

governmental funds and funds from the private sector, de facto is not the case for now. The funding 

model is different for every country and cannot be applied the same way as the EUMS which are funded 

by EU. However, the EU funds are also initiative for cross-border cooperation in order to gain EU funds. 

Other reasons are the knowledge and information that is coming from EU, as part of some SDI related 

congresses and seminars, or through a cooperation with external actors i.e. SDI experts and consultants. 

Of course here are considered the examples and experiences as opportunities to learn from each other.  

In general the recognition of the need for cross-border cooperation in service of risk protection and crisis 

management is backed up by both the internal and external factors, since the need is recognized from both 

sides. This points out that INSPIRE is a good example which can be copied to a certain level in order to 

achieve these goals. However, based on the analysis in this research it can be concluded that the external 

influence is considered stronger. 

 

Role of the Macedonian NMCA (AREC) in relation to the NSDI 

The role of the Macedonian NMCA i.e. AREC reveals the NMCA’s relation to NSDI, the role and 

responsibility, the impact/influence on the NMCA, how this influence is transferred on the other NSDI 

stakeholder as well the NMCA cross-border communication and SDI cooperation. 

 

The NMCA is the main actor, developer and engine of the NSDI. The NMCA as in Macedonia so in the 

region are the main data producers/providers for the majority of spatial data sets related to Annex I and II 

of INSPIRE themes. The AREC’s data standards for years are widely accepted on national level, yet not 

used by all organizations. After the reorganization and modernization, AREC has initiated the idea of 

establishing an NSDI where are accepted the INSPIRE values as a guideline for developing NSDI. This 

provides new wider application of the NMCA’s spatial data. AREC as part of the NSDI Council of 

Republic of Macedonia is included and is responsible for every legal, technical and organizational aspects 

of the NSDI on national level where even the policy arrangements i.e. decisions making are included.  

AREC’s impact/influence related to NSDI establishment is perceived through the actions taken during 

the development and implementation process where most of the data, metadata, network services, 

interoperability and coordination aspects can be recognized. This impact is based on internal factors such 

as defining better standards, data sharing arrangement etc. and external factor as is the support from EU 

and the WB and participation in the EU/World organizations related to LAS and SDI. This support is 

provided through funds and offering consultations from experts mostly through the regional SDI projects. 

In relation to this, the NMCA also represents the link for cross-border cooperation on regional level. The 

cross-border cooperation between the regional NMCAs is based on LAS reforms, and now continues with 

SDI. The main beneficiaries of these regional SDI projects are the NMCAs. This cooperation has an 

impact on several aspects, yet the organization of the NMCA and in general the NSDI coordination 

structure can be clearly pointed out as a good example. 

The way in which people perceive the impact from the past and in the current NSDI, regardless of 

whether it is originated from the Agency itself or whether it has been influenced, is directly transferred on 

the other NSDI stakeholders on national level and as an experience and example on regional level. A good 

example of this perception is the way in which AREC defines the metadata schema under the INSPIRE 

and OGS requirements. 
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Scale/scope of actions affected by the INSPIRE Directive in the Macedonian NMCA 

The scale/scope of actions refer to action done during the development of the NSDI policy, actions that 

are in phase of implementation or planned actions that needs to be done in future. Most of the considered 

actions from the made analysis, refer to the public sector in general with focus on the NMCA, the external 

actors and regional SDI projects, since there are not much actions related to the private and the academic 

sector at this stage. 

 

The affected actions of influence trough which is defined the impact of the INSPIRE Directive on the 

NMCA are visible though several aspects. The affected actions as part of the development of the NSDI 

policy are mainly related to the definition of legal and organizational NSDI framework. The actions related 

to legislation included development of Strategy. After the Strategy development followed the adoption of 

the Law on NSDI. The NSDI law resembles the INSPIRE Directive. The Strategy also resembles part of 

the PSI related directives. Therefore, one can infer that there is a strong relation between the current 

NMCA strategy and the INSPIRE Directive. This process included constant coordination and 

negotiations of the involved parties, study of these EU legislations and consider good examples provided 

by experts from EUMS. This, of course is related to the organization and definition of coordination 

structure, stakeholders/participants structure which is mostly based on the country context yet examples 

from the region and abroad are considered. The ideas, such as the pyramidal organisation structure 

starting from the highest Governmental level which clearly has effect on the funding, the use of INSPIRE 

ICT Architecture so that the linkage could be done more easily in the future, the advertisements for 

raising awareness among citizens and institutions etc., given by the external actors are accepted to the 

highest Governmental structure. While the actions related to the legal aspect can be categorized as direct, 

the influence on the organization is mainly coming from good examples, however done based on the 

country context. 

The affected actions as part of the on-going NSDI policy activities relate to data, metadata and services as 

well as interoperability preconditions definition and development in technical sense. The development of 

National Geo-Portal under the INSPIRE IR and TS, the metadata creation based on the INSPIRE profile, 

data based on the INSPIRE Data Models are just several examples of influence. These are mainly done 

through a SDI workshops and provided experts specifications, while developed by third parties. The 

activities such as definition of working groups, which are precondition needed to formulate bylaws and 

specifications, are in a starting phase.  

As part of the future actions that should be taken, the impact is visible through the definition of bylaws 

and specification which should be mostly based on the INSPIRE IR, since the current activities such as 

metadata creation, services etc. where available, are directly based on the INSPIRE Directive as well as the 

IR. However based on the considered results, it can be recognized that within all aspects of SDI, AREC 

seeks to fully comply with the INSPIRE Directive. 

 

The cross-border cooperation and the SDI related projects refer to actions which have been done and 

which should be undertaken by the NMCA. These actions refer to support of regional NSDIs which 

includes project management and administration, development and adoption of data sharing policy and 

regulations, data harmonization, metadata creating and quality evaluation, development of services and 

portal as well as application of use cases. The coordination as well as experience and knowledge transfer 

between the NMCAs in the region is of course considered as one of the most important actions taken. 

This is also an on-going action needed in order to provide eligible human resources that are capable to 

answer the challenges of INSPIRE implementation. Of course here are inevitable the examples offered by 

external consultants in relation to that. Later should follow the more technical aspects as well as the 

application of the NSDI in INSPIRE related goals. 
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How the NMCA in Macedonia should comply to the INSPIRE Directive 

The development of the NSDI in Macedonia concerns how the NMCA comply or should comply to 

INSPIRE and how this impact is or should be perceived as part of the NSDI. Here are given certain 

perceptions that were encountered in this research on the possible directions for development. 

 

AREC’s expectations for complying to INSPIRE are guided by the aim to achieve standardized data that 

will be easy to share and access by using INSPIRE compliant services and arrangements for data sharing. 

This will improve the national situations by harmonization according to the INSPIRE requirements and 

EU legislations which eventually should provide full implementation of INSPIRE. Based on the 

considered actions there are several approaches that are followed. Firstly the NSDI Strategy and the Law 

on NSDI which are mostly based on the Directive, however because there is absence of bylaws and 

specifications on national level, the INSPIRE Directive and IR is directly considered. This is clearly visible 

based on the made analysis where can be seen that all the aspects that are yet not implemented are taken 

from INSPIRE while the others are adapted or based on the current circumstances. Secondly, the 

constant inclusion of external actors and cross-border communication provides opportunities to consider 

good examples from EUMS and the region. 

 

There are several actions related to the organizational, legal and technical aspects that need to be 

considered by the NMCA. The scaling down to the basic implementation bodies as well as consideration 

of organizational structure that should work on regional level is crucial for INSPIRE implementation and 

cross-border application. The harmonization of INSPIRE standards and EUMS practices on national level 

should be considered as part of the adoption of bylaws and specifications process. The ICT development 

has already considered the INSPIRE network architecture while the metadata creation is based on 

INSPIRE compliant profile as well as definition of fit for purpose data sharing model. The inclusion of 

the capacities and knowledge from the private sectors, even though is not on high level, shows that it is of 

crucial importance mainly in the development of the technical aspect. 

 

Possible extent of the Macedonian NMCA and the NSDI to which can be enforced or complied 

with INSPIRE 

The possible extent of the Macedonian NMCA and the NSDI to which can be enforced or complied with 

INSPIRE in general depends on many factors, both internal and external including political decisions. 

The current phase of development and implementation can be defined as medium to high level of 

development and low level of implementation. Due to the fact that the legislation embraces 65% of the 

INSPIRE Directive, the national extent of compliance could be classified as partly in compliance. 

However here must be considered the reasons explained in the bottlenecks. This cannot be taken 

separately for the organizations because not all involved organizations are on the same level of 

development. 

 

In the case for the NMCA the aim is to fully implement INSPIRE. The legislation will be the guidance. 

Most of the NMCA data sets can be standardized according to INSPIRE specifications, however not all 

are at 100%. The metadata, services and ICT are in more advanced phase than the other NSDI 

stakeholders. These aspects should be developed in full compliance to INSPIRE. Other aspects such as 

organizational and legal aspect clearly depend on the involvement of all the actors. Even though they are 

guided by the INSPIRE requirements, they are not always easily adapted because of the country’s context 

to which they should fit. These aspects may happen to be partly in compliance. In general the data 

transposition is not seen as a problem, yet the knowledge and the absence of human resources, the need 

of INSPIRE compliant ICT and funds are a problem. Those are factors that may limit or slow down the 

implementation. 
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Concerning the current situation and the political circumstances related to the EU aspiration, the full 

implementation and application of INSPIRE in terms of publication of data and services sharing for 

environmental purpose as part of the EU SDI at this stage is not reachable. However the SDI cross-

border cooperation between the NMCAs on regional level is becoming more and more frequent, 

especially with the support on the EU funded regional SDI projects. This movement is also expected to 

happen in the private sector on regional level, firstly guided by the personal interests and the open market. 

However, the projects components show that the development of the NSDIs is going in the direction of 

regional harmonization which is necessary to answer the risk of environmental protection. 

5.3. Discussion on the impact/influence of the EU INSPIRE Directive on the Macedonian NSDI policy 
and the regional NSDIs concept 

While the focus in the interpretation of the results is pointing out where the impact/influence is perceived, 

in this research the discussion, based on the provided interpretation of the result and the synthesis of SDI 

and INSPIRE is revealing the reasons for the identified changes considering why this influence exist, the 

possible extent of the impact/influence and how it can be recognized as part of the N-EUMS NSDIs i.e. 

NMCAs in the region. 

 

Discussion on the elements and relations of the Macedonian NSDI strategy/policy in relation to 

the INSPIRE Directive 

The elements and relations presented as part of Section 5.2 clearly reveal the reasons of impact/influence. 

The influence perceived though the concept “similarity” relates to the direct and external influence. The 

"similarity" is also perceived from the indirect and internal influence. However, the interviews reveal that 

this perception is closer to the concept "difference" where are considered reasons related to the country’s 

context, the current needs, interest and circumstances. 

In general the influence is categorized based on the sources i.e. factors from which they origin. However 

the influences are generally related and cannot be seen as separate parts. The defined impact in the 

considered aspects can be related to the defined reasons of influence on the NSDI policy where the direct 

impact is clearly related with the reasons of influences coming from the external factors while the indirect 

impact as well the cases where is defined low or no level of impact are related to internal factors. 

The influences originated from the EU funds, external actors and organizations are generally perceived from ideas, 

knowledge and solutions that are coming from the external actors and organizations. This influence is 

mainly perceived from the workshops and seminars that are supported by external actors and 

organizations thought examples and experiences from the EUMS, but also through the direct inclusion of 

consultants and experts as part of the policy developing team as is the case for the Macedonian NSDI. On 

the other hand the EU funds are the driver of this cooperation. These funds are currently the main NSDI 

funding source on national as well on regional level. 

 

The influences originated from the regional cross-border cooperation and SDI related projects are based on the 

recognition of the need for cross-border cooperation between the NMCAs in the region as well as based 

on the above given reasons originated from the EU influence. In both cases the cross-border cooperation 

is driven by the need of knowledge sharing, providing good examples and experiences in the region which 

are closer to the country’s contexts. However the regional cooperation also considers the applicability 

under the current circumstances which is clearly different from the EUMS and also takes into account the 

countries priorities which do not always correspond with the INSPIRE goals. The EU influence insists on 

regionalization. This is done through regional projects, which aim to shape the NSDIs and develop a new 

regional SDI initiative under the INSPIRE values. As part of the projects most of the aspects are 

considered. This clearly influences the NSDI concept since INSPIRE is seen as a common denominator 

for harmonization which represents a precondition for regional SDI cooperation. 
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The influences related to non-functionality and non-existence of internal standards and mechanisms are mainly perceived 

from the need of applicable and functional standards and mechanisms for spatial data and services sharing 

and access. This is the case because the existing standards are not widely accepted and even more 

important are not applicable outside of the country’s borders. The need of rising awareness, the need of 

clear data jurisdiction, applicable data sharing policy, license models, data standards etc. are clearly 

recognized from the INSPIRE Directive concept. However they are adapted to fit the current 

circumstances. 

The influences concerning the recognition of the need of INSPIRE values i.e. the influence of the Directive itself is clearly 

visible since it is considered as a framework on which the SDI concept should be build. The absence of 

bylaws and specifications directly relates to the use of INSPIRE. The non-existing data themes on national 

level are also directly considered and based on the INSPIRE data annexes. In general most of the legal 

part is in line with the Directive which is taken as an already functional SDI framework that is capable to 

be adapted on the country context to a certain degree. In the end the political will to follow EU and strive 

to become a EUMS is a very important driver related to INSPIRE consideration which can be considered 

as one of the main reason of influence. 

 

Discussion on the reasons to consider developing a Macedonian NSDI in compliance with the 

INSPIRE Directive 

Macedonia as well as the other Western Balkan countries are countries in development. They are guided 

by the need of economic growth and achieving sustainable development. The assumed benefits of 

establishing an SDI are considered to support these goals. In relation to the previous knowledge, the 

reasoning on the influence/impact of EU policy on domestic policies according to the convergence 

theories can be recognized through several theories. The reasons are mainly related and can be generalized 

on regional level based on the case of the Macedonian NMCA. 

 

The convergence theory explained in Section 2.7.3 is also a valid explanation for the findings in this study. 

The theory predicted that domestic factors would also influence policy outcomes. The interview findings 

on perceived internal influence revealed that the NSDI policy makers reacted to internal aims. The internal 

factors relate to recognition of the benefits from establishing NSDI under INSPIRE principles which are 

seen as solution to the non-functional or non-existing legislation, standards and mechanisms related to 

spatial data and service sharing and access to information that will be used for greater purpose. These 

bottlenecks are caused by the use of different standards, lack of data and metadata and in the end 

differences in compatibility of INSPIRE model application, and also are a cause of low level of awareness 

and poor partnership and cooperation. This concept is adapted to fit the context of the NSDIs in these 

countries. Of course the countries’ similarities offer certain benefits related to how this can be done. The 

influence coming from the NMCA as a leading NSDI organization is also considered and is mainly based 

on the already proven role in decision-making and management of spatial data. 

 

The theory predicted further that the cross-national policy convergence initiated by trans-national 

communication and exchange of information would also influence policy outcomes. These can be 

perceived thought the EU funds and the SDI related projects which are the main external factors. The 

funds needed to establish NSDI are the main bottleneck, yet the main source for NSDI funding is EU. 

The funds inflow may be conducted on national level or through regional SDI related projects. The 

influence of funds is mainly perceived thought the defined concept of the SDI related project which aims 

to shape the NSDIs and develop a regional SDI based on the INSPIRE principles and values. This is 

done based on the ideas, knowledge and solutions offered by the external actors and funding 

organizations that stands for the INSPIRE concept and spreading the influence of EU. 
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The third kind of explanation in the convergence theory can also be recognized. As a consequence of the 

international harmonization related to international cooperation, the adaptation and harmonization of the 

national SDI policies in line with the EU SDI INSPIRE policy have also predicted influence on the policy 

outcomes. Most of the considered N-EUMS countries except BiH and Kosovo have status of EU 

candidate member states. This means that these countries are aiming to become part of the EU. EU insists 

on regionalization and there is a political will to follow EU which is clearly recognized. However in order 

to be compatible with EU, the current legislation, standards and procedures related to spatial data access 

and sharing will have to be transposed under the INSPIRE standards even they are not obligated to do 

that now. This requires reforms and modernization in the organization on national level and a cross-

border cooperation in service of risk protection and crisis management which is clearly recognized by 

these countries and theirs NMCA. This of course is complemented with the INSPIRE aim. However 

these reforms are also recognized as a follow-up on the LAS reforms made previously by taking new ideas 

into practice. Related to the given theory these reason have no direct impact since it is not intended for 

the N-EUMS, yet still have a huge influence in relation to compliance with the INSPIRE Directive. 

 

All this leads to a conclusion that both external and internal factors of influence in these countries are the 

root for considering INSPIRE as part of the NSDIs. In relation to that, the reasons of influence relate to 

the assumed benefits where INSPIRE should resolve spatial data related problems on national level, 

improve the NSDI policy. This means better improved and informed decision making which will serve in 

risk protection and crisis management, will have a big effect on the economy while contributing to 

economic development, transparency of ownership and anticorruption processes and eventually 

contribution to sustainable development both on national and on regional level which will eventually bring 

these countries closer to EU. 

 

Discussion on the role of the Macedonian NMCA (AREC) in relation to the NSDI 

The role of the NMCA in Macedonia i.e. AREC as well as the roles of the NMCAs in the region and even 

EUMS can be defined as one of the main links of the SDI chain. The NMCAs as responsible for the LAS 

in one country is inevitably linked to the SDI. This relation especially can be recognized in the Balkan 

countries where based on the made analysis for the EUMS and N-EUMS is confirmed the leading role of 

the NMCA in relation to the NSDIs. The NMCAs are included in every legal, technical and organizational 

aspect of the NSDIs. Their importance is also perceived as main data producers/providers for the 

majority of the Annex I and II INSPIRE themes. The influence of the NMCA as pointed out by Vries et 

al. (2011) is clearly related to national policy making and influence on other public organizations because 

their practices affect the dominating public views and activities for SDI development, and provide a good 

representative sample of national public sector practices relevant for SDI development. 

 

The INSPIRE influence can be recognized trough the perceptions of the interviewees. They relate to the 

reorganization and modernization process of the NMCA in the Balkan countries. This process was 

inevitable due to the growing need of the market of real estate, certainly in the appropriate LAS domain. 

This evolved into a more regular and frequent communication between the NMCAs in the region which 

aim to establish better cross-border LAS and SDI cooperation. The process in general was supported i.e. 

influenced by EU/World organizations and was aimed at improving the economy, transparency of 

ownership and anticorruption processes. The ideas perceived from abroad eventually started to be 

considered as part of the AREC’s development plan which led to initiation of NSDI. These influences 

that are coming from internal and external factors are transferred on the national policy development and 

on the practices of the other involved SDI stakeholders/participants as well as on the NSDI concept. This 

implies that the influence itself is perceived in AREC and from there is transferred on national and 

regional level. 
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Discussion on the scale/scope of actions affected by the INSPIRE Directive in the Macedonian 

NMCA  

Based on the impact identified as part of the Macedonian NSDI policy, the perceived influence is revealed 

thought the actions that are taken or considered as part of the NSDI development and implementation 

process. These actions are mostly similar for all the NMCAs on regional level. The affected action can be 

explained and related to the action of adaptation of a number of European features including the SDI 

policy such as INSPIRE which is part of the process of Europeanisation as stated by Börzel (2003). In this 

region it is clearly visible that the international factor is one very important actor for cross-national policy 

convergence as pointed out by Holzinger et al. (2008). This is clearly visible based on the actions 

concerning the legal aspects such as harmonization with EU legislative as well as actions related to cross-

border cooperation and the SDI related projects. However the organizational aspect evidently relies on 

good examples that are coming from abroad and is mainly based on regional form of knowledge and 

experience exchange. This also applies on the ongoing actions related to establish preconditions for 

technical interoperability and standardization. 

 

The influence in these cases is clearly perceived based on the “knowledge that is supplied (or co-generated)” 

(Forrester et al., 2009) as well as for the case of the Macedonian NSDI where the “interventions intended to 

catalyse, stimulate or otherwise seed some form of change through different forms of persuasion” (Start & Hovland, 2004) 

i.e. trough advocacy originated from the external actors and funding organizations which is identified to 

the highest level of the Government. This process included constant coordination and negotiations of the 

involved parties, study of these EU legislations and consider good examples provided by experts from 

EUMS. The ideas given by the external actors are presented and accepted to the highest Governmental 

structure. The involvement of external actors clearly relates to the lack of knowledge and educated staff in 

the field of SDI, so the ideas perceived from these actors are taken as a form of influence that relates to 

INSPIRE consideration on national as on regional level. This form of persuasion is certainly aided by the 

financial resources obtained from the EU. However the actions taken can also be identified as part of the 

internal coordination between the involved stakeholders where the interest of the participants as well the 

national interests are clearly incorporated as part of the NSDI policy. 

 

Discussion on how the NMCA in Macedonia should comply to the INSPIRE Directive  

The actions and decisions considered as part of the development and implementation processes which are 

affected by the INSPIRE Directive should define the direction of establishing a INSPIRE compliant 

NSDI. The Macedonian case of the NMCA can be generalized in sense of reflecting the regional needs 

and perceptions to establish an NSDI in line with INSPIRE. 

 

The Macedonian NMCA provides a good example by applying a well-conceived approach. Here good 

examples and practices were considered by including external consultants and experts, and were examined 

the existing approaches of all INSPIRE related legislation and transposition cases used in the EUMS. 

Clearly the NSDI Strategy and the Law on NSDI is the resulting framework that the NMCA should 

follow, however the absence of bylaws and specifications lead to the direct use mainly on the INSPIRE IR 

and TS. Of course, the approaches applied in EUMS are considered. This indicates that the concept of 

implementation should be based on combination of these approaches. However above all, the concept 

should be adopted in order to meet the country needs and interests at the current moment and should be 

based on the existing capacities in the NMCA and the country in general. This means that the process 

should be taken step by step, where the implementation is not taken frontally. Certain adaptation is 

needed, such as the possibility to publish data sets based on the current standards as well as INSPIRE 

compliant data sets. 
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The NMCAs must seek applicable standards for harmonization that can fit on regional level, by taking in 

consideration the countries similarities. This approach can answer the need of interoperability between the 

involved stakeholders by providing efficient mechanisms for data and service access and sharing. This will 

set a strong foundation that should eventually lead to implementation of the INSPIRE Directive and 

application of the INSPIRE aim. Considering this, the compliance of the NMCAs should be generally 

developed in three ways. Firstly the internal responsibilities of the NMCA should cover the harmonization 

of INSPIRE compliant data sets that the NMCA is responsible for, secondly is should cover the 

organization and technical support of the NSDI on national level and third it should participate in a cross-

border cooperation on regional level as part of the regional SDI projects and initiatives. 

 

The NMCA should endeavour to transfer knowledge and experience gained from outside on national 

level. The examples from the EUMS and the region also learn that the inclusion of the third parties, with 

their knowledge and solutions can contribute and accelerate the process of implementation of the 

INSPIRE Directive in the NMCAs. On higher level, in relation to achieving the INSPIRE aim the 

regional SDI projects provides good examples that need to be followed. 

 

Discussion on the possible extent to which the Macedonian NMCA and the NSDI can be 

enforced or complied with INSPIRE 

The possible extent of the Macedonian as well the NMCAs i.e. NSDIs in the region to which can be 

enforced or complied with INSPIRE it is really hard to be predicted. This depends of several factors 

which are pointed out in the analysis. This factors as stated in the interpretation part are originated from 

internal and external circumstances as well as political decisions as separate perception on the overall 

finding. 

 

However, first must be considered several facts that have influence on the extent of compliance. 

INSPIRE is made by EUMS and is intended for EUMS, representing their interests and needs. The 

INSPIRE Directive is very strict and very demanding. The implementation is a long-term process which 

requires funds and educated staff in order to be carried out. However, the N-EUMS do not have such 

resources as the EUMS. The full compliance of the EUMS NSDIs should be achieved in 2020, however 

based on the small analysis made on the two considered EUMS it has shown that the implementation is 

always followed by certain bottlenecks and the true cross-border cooperation such as data sharing is not 

yet reached. Another perception is based on the regional and country priorities which even through are 

supporting the INSPIRE aim, their NSDI concepts are focused on achieving economic development. 

This also clearly relates with the preservation of business interests of the NMCAs and other NSDI 

stakeholders. On the other hand the application of the policy or more exactly the use as part of the EU 

SDI also depends on political decisions. Even knowing that the political decision is clearly following the 

same line which can be perceived based on the EU supported regional SDI project, these agreements are 

only to a certain level since they depend on decisions related to EU expansion. Based on this, from 

internal perspective this process is considered as adaptation of a number of European features including 

the SDI policy such as INSPIRE. For most of the countries in the region this means that even there is 

high degree of NSDI compliance may be a long period to become functional outside of the country 

borders. 

 

By taking these facts in consideration and the case of the Macedonian NSDI based on the NMCA 

findings, it is clear that in each stage of the NSDI establishing full implementation of the Directive is 

sought, yet the possibilities indicate that can be expected only partly implementation on the overall 

Directive. This is pointed out by the fact that the INSPIRE transposed legislation is partly covered or for 

certain countries it does not yet exist. The legislation defines the threshold of compliance to INSPIRE, 
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but the actions can be perceived differently. In relation to the data sets, metadata, network services and 

ICT for which the NMCA is responsible, even most of them are currently not compliant to INSPIRE data 

and services specifications. They can be made fully in compliance firstly because these aspects are directly 

following the INSPIRE IR specifications. Of course there are exceptions for the data sets that are clearly 

guided by the national interests and that may have impact on the business model on the organizations in 

general. These overall circumstances are similar in the region so this could be expected also on regional 

level. In general the consideration of the INSPIRE standards are only a plus for the N-EUMS. They firstly 

need to answer the internal needs such as to correct the inconsistencies and non-functional aspects to fill 

the missing parts by applying the INSPIRE Directive based concepts. The examples and experiences from 

the EUMS provide application of most appropriate approach by already considering the bottlenecks that 

the EUMS have encountered in the development and implementation process. 

 

Interesting perceptions arise from the SDI cross-border cooperation that is clearly accepted by all the N-

EUMS in the region. The related SDI project and the EU funds that are invested lead to possible 

development of one new regional SDI initiative that will be based on the same values as the EU SDI. This 

initiative should provide harmonization of the data and standards. However the enforcement of this 

initiative depends greatly on the EU funds that are supporting these projects. 

In the end, even full compliance with the Directive is the main aim of the NSDI, the risk factor that it may 

never become part of the EU INSPIRE SDI, must be considered. However, the partly compliance with 

high degree of compliance as in Macedonia so on regional level will only improve what is there. INSPIRE 

will enable new form of regional SDI cooperation and above all will help the environmental protection 

and decision making related to environment. The full implementation is not only a vision, because in time 

the N-EUMS will continue to invest in their NSDIs on national level, yet the possibility of becoming part 

of some regional SDI initiative is seen as more and more feasible. 

5.4. Summary 

The elements and relations clearly reveal the connection of the Macedonian and in general the regional 

NSDIs concept with the INSPIRE Directive. However even the roots of INSPIRE are connected to 

environmental needs, now the Directive self-standing have influenced the Macedonian context in many 

different ways. This is de jure and de facto visible from the actions taken in the NMCA as part of the 

development and implementation process as well as the cross border SDI communication. The reasons 

clearly reveal the aim to develop INSPIRE compliant NSDIs as they are guided from internal and external 

factors of influence. The impact is defined as direct and indirect based on the relations that were 

considered. However the direct impact originated from the external factors of influence can be considered 

as stronger. This impact/influence is mainly represented by the external actors and organizations as well as 

the EU funds. Although this influence is perceived mainly from outside, the considered actions define the 

direction in which the NMCAs and the NSDIs should follow the INSPIRE Directive are mainly guided 

by internal factors. This clearly complements the perception of the extent to which the NMCA can be 

compliant to INSPIRE where even the aim is full implementation of the Directive under the current 

circumstances the focus is on national level, yet also the definition of new regional SDI initiative is not 

excluded.
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6. CONCLUSION AND RECOMMENDATIONS 

6.1. Introduction 

The conclusion presents the overall aim of this research in relation to the defined sub-objectives. These 

sub-objectives address the main research objective. The conclusion is based on the summary of the 

interpreted results and discussion made in Chapter 5. Further, the conclusion is followed by certain 

recommendations related to actions and follow-ups considering the defined case study area as well as 

providing generic perspective of the findings. 

6.2. Conclusion 

This research addressed the issue of assessing the influence and impact of one external SDI policy (EU) 

on one internal SDI policy (Macedonia) in order to better understand the cross border information 

infrastructure. The aim was to identify the link of the INSPIRE Directive in relation to development and 

implementation of NSDI in this N-EUMS and understand why, how and to which extent does INSPIRE 

influence the development and implementation on the N-EUMS NSDI taken through the perspective of 

the NMCAs. In order to understand this, the impact/influence and extent of the INSPIRE Directive in 

relation to development and implementation of the Macedonian NSDI through the perspective of the 

NMCA i.e. AREC was assessed. This is accomplished by answering the defined sub-objectives i.e. related 

research questions. 

 

Sub objective 1 

Research question 1: Considering the policy cycle, the consulted literature revealed that the policy impact can 

be understood as the change occurring in the policy cycle while policy influence and associated advocacy 

can be understood as the action of influencing, by someone or something, on the policy decision making. 

Based on this perception, the impact of one external policy on one internal policy can be viewed as a 

marked effect of influence on the internal policy. This clearly relates to the impact/influence of EU policy 

on domestic policies where certain driving forces are considered. They are explained through the 

definition of policy convergence, considering several theories which lead to SDI development. In relation 

to this research, the increase of similarities of the Macedonian NSDI policy compared to the INSPIRE 

Directive may be qualified as policy convergence. 

The impact assessment (IA) is considered trough a specific policy field i.e. SDI. Clearly, the impact is 

assessed based on the existence and similarity/compliance in relation to the external policy, while the 

influence is based on the factors from where and how they are originated. In order to assess the 

impact/influence between the two policies certain aggregation form of policy measures are defined in 

form of assessment steps. The aim of these steps was to assess the impact/influence of one policy on 

other concerning not just the policy itself but also the existing actions reflected by that policy. These steps 

include definition of framework of SDI aspects and indicators based on which the analysis of 

similarity/conformity is made. This analysis complements the results from the qualitative analysis of the 

collected data, which is used to define the perceptions i.e. opinions of the interviewees and the considered 

grey literature, to detect the patterns and relation between the defined codes and categories by formulating 

certain findings. This completes the definition of assessment steps needed for assessing the 

impact/influence and extent of compliance related to the defined research questions in the three sub-

objectives. 
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Research question 2: The defined framework of aspects and indicators comprises of 5 SDI components, 13 

aspects - several per component and approximately 3-4 indicators per aspect, defined based on consulted 

scientific literature and existing SDI assessment evaluation frameworks that are used to assess the 

implementation of the INSPIRE Directive in the EUMS. The indicators and the measurable variables 

were defined to fit the need of this research in order to measure the existence, convergence and type of 

impact of the external on the internal policy. They were used to detect if the policy proposal has led to a 

legislation which is adopted or indicators which are based on perception i.e. opinion related to the 

qualitative data analysis. The aim of this framework was first to re-present the considered policies in a 

unified way so they can be used for defining the elements and relations between the policies and secondly 

to perform the assessment of the impact/influence. 

 

Sub objective 2 

Research question 3: Considering the fact that the defined framework is based on the existing INSPIRE 

assessment evaluation frameworks a full coverage of identified elements from the INSPIRE Directive in 

relation to the defined SDI aspects (technical, legal and organizational) is detected, excluding the PPP. 

 

Research question 4: The elements of the Macedonian NSDI strategy/policy in relation to the INSPIRE 

Directive are perceived through the policy aspects that are directly related (direct impact) and aspects that 

are indirectly related (indirect impact). The level of similarity/conformity is different for different aspects 

due to the fact that the influence is perceived from the driving forces of policy convergence originated 

from different factors i.e. reasons of influences. In general, the elements where direct impact is identified 

are based on the external factors of influences, where the elements of high level conformity are related to 

technical aspects such as the Network Services, Interoperability and Metadata aspects while the middle level of 

conformity is related to organizational and legal aspects as the Organization – Monitoring, Data Sharing, 

Ownership/Legal protection of GI intellectual property rights, Limitations and Restrictions Access to Spatial Data and 

Services and Data Sets aspects. On the other hand the elements where is identified indirect impact are based 

on the subjects to the needs and interests in the Macedonian NSDI context where the elements of high 

level conformity are related to the Stakeholders/Participants aspects while the middle level of conformity is 

related to Organization – Coordination and Data Licensing aspects. The remaining aspects as PPP and 

Organization - Quality Assurance that are defined with low or no level of conformity, have no related 

elements between the considered policies. 

 

Research question 5: The possible reasons of compliance with the INSPIRE Directive are identified based on 

the considered driving forces of policy convergence which are perceived trough the reasons of influence. 

The reasons reflect the political will of the Macedonian Government to be compatible with EU and the 

EU policy influence which insists on regionalization. They are related to the influence that is originated 

from domestic factors such as the non-functionality and non-existence of internal standards and 

mechanisms as well as the influence coming from the NMCA itself. The reasons related to cross-national 

policy convergence caused by trans-national communication and information exchange such as the EU 

funds, involvement of external actors and organizations, ideas and knowledge exchange, cross-border 

cooperation and SDI related projects are reasons emerging from external factors. The international 

harmonization related to requirement for policies adaptation in line with international laws is perceived 

trough reasons coming from internal factors such as the reforms and modernization in the NMCA, 

harmonization of legislation, standards and procedures compatible to EU and influences concerning the 

recognition of the need of INSPIRE values. This theory even if it is not directly concerning the N-EUMS 

still has a huge influence in relation to compliance with the INSPIRE Directive. 
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Sub objective 3 

Research question 6: The NMCA as in the case for Macedonia so in the region represents a relevant example 

of organization which reflects the development and implementation of the NSDIs in the N-EUMS in 

regard to the INSPIRE Directive. The NMCA is seen as the main actor and developer of the NSDI and is 

included in every legal, technical and organizational aspect of the NSDIs including the policy 

arrangements i.e. decisions making. The NMCA also represents the link for cross-border cooperation on 

regional level where concerning the regional SDI projects, is the main beneficiary. The NMCA as one of 

the NSDI stakeholders is clearly influenced by INSPIRE. The influence on the decisions and practices 

which are reflected as part of the NMCA responsibilities are perceived through the actions taken as part of 

the NSDI development and implementation process. The influences on the affected action are coming 

from internal factors such as defining better standards and data sharing arrangements and external factors 

as support from EU and the WB and participation in the EU/World organizations. However the influence 

is also coming from the NMCA as an organization, regardless of whether it is originated from the NMCA 

itself or whether it has been influenced, is directly transferred on the practices of the other NSDI 

stakeholders on national level and as an experience and example on regional level. 

 

Research question 7: The scale/scope of actions affected by the INSPIRE Directive in the Macedonian 

NMCA through which the influence is perceived, covers actions related to legislation transposition and 

definition of organizational structure, establishment of preconditions for technical interoperability and 

standardization, future actions related to definition of bylaws and specification based on the INSPIRE IR 

as well as actions related to cross-border cooperation and the SDI related projects, which are generic for 

all the NMCAs in the region. The influence identified through this actions is related to action of 

adaptation of a number of European policies including the INSPIRE Directive as part of the process of 

Europeanisation as well as certain forms of influences such as the knowledge and ideas that are supplied 

and perceived, coming from international factor as very important actor for cross-national policy 

convergence perceived thought certain forms of persuasion such as advocacy. The actions are also 

identified as part of the internal coordination between the involved stakeholders where the interest of the 

participants as well the national interests are clearly incorporated as part of the NSDI policy. 

 

Research question 8: The actions and decisions that are affected by the INSPIRE Directive define the 

possible level of compliance to INSPIRE, where the compliance should be generally considered in three 

ways. The first two, covering the expectations that will have effect on organizational and national level, 

such as aim to answer the internal needs through defining INSPIRE compliant data standardization and 

arrangements for data sharing. The third way relates to expectations that will have effect on regional level, 

such as participation and deepening of the cross-border cooperation on regional level as part of the 

regional SDI projects and initiatives. The compliance can be achieved through actions that need to be 

considered by the NMCA, following a combination of several approaches where the concept is adapted 

based on the country circumstances and the existing capacities of the NMCA. These approaches refer to 

the NSDI Strategy and the Law on NSDI which should strive to be harmonized with the Directive, direct 

application of INSPIRE including the IR and TS which will avoid adaptation and enable the use of the set 

standards. The considered good examples and practices which will provide application of most appropriate 

approach by already considering the bottlenecks that the EUMS have encountered in the development 

and implementation process and continue the knowledge and ideas exchange from the region and EUMS as 

part of the cross-border cooperation which will define applicable standards and processes for 

harmonization that can fit on regional level, by taking in consideration the country’s similarities. 

The possible extent to which the Macedonian NSDI can be enforced or complied with INSPIRE depends 

on several factors and certain facts that have influence on the extent of compliance on national level. 

These factors, that are originated from internal and external circumstances, the perceived bottlenecks and 



INSPIRE IN CONTEXT OF NON-EU-MEMBER STATES NSDI: CASE STUDY OF MACEDONIA 

 

52 

the political decisions related to the EU aspiration, define the possible extent of the Macedonian NMCA 

and NSDI as partially in compliance to INSPIRE while considering that the current phase of NSDI 

development is at medium to high level and low level of implementation. Most of the considered aspects 

can be fully made in compliance, with exceptions for aspects that are clearly guided by the national 

interests and priorities and that may have impact on the business model of the organizations in general. 

The enforcement as part of the EU SDI at this stage is not reachable, yet the enforcement as part of some 

new regional SDI initiatives is not excluded. This perception is considered through the SDI cross-border 

cooperation and the SDI projects that are clearly accepted by all the N-EUMS in the region. The possible 

development of new regional SDI initiative that will be based on the same principles as the EU SDI can 

provide harmonization of standards and data needed to serve in environmental cases on regional and 

European level. 

 

Main objective 

The impact of the INSPIRE Directive onto the Macedonian NSDI is clearly identified through the 

perspective of the NMCA. The impact is perceived as part of the development and implementation 

process of the Macedonian NSDI through the policy itself but also through the existing actions reflected 

by that policy. This impact is identified as part of almost every considered institutional, legal, 

organisational and technical aspect. The impact has medium to high degree of influence onto the 

Macedonian NSDI policy context. This is related to the factors of influences that are perceived from 

external and internal reasons of influences i.e. compliance. The external factors of influence that are 

reflecting the EU involvement as well as the regional cooperation are considered stronger. The identified 

benefits and bottlenecks of complying to INSPIRE as well as the country’s context, needs and priorities at 

the current moment affects the possible extent of the Macedonian NMCA and NSDI to which can be 

enforced or complied to INSPIRE. The possible extent is in partial compliance, while the enforcement as 

part of the EU SDI at this stage is not reachable, yet the enforcement as part of some new regional SDI 

initiatives is not excluded.  

In the end, the impact and influence of the INSPIRE Directive onto the Macedonian NSDI shows that 

even this EU Directive is not intended for N-EUMS clearly impacts the national SDI polices in the N-

EUMS and has effect on the cross-border cooperation and project initiatives. This impact shows that even 

not being fully implemented and enforced, this Directive has positive effect on national and regional level, 

contributing to economic growth, sustainable development and above all on the environmental protection 

in the N-EUMS. 

6.3. Recommendations 

Recommendations for actions that should be considered 

As recommendations for the Macedonian NMCA and NSDI in particular as well as for the other N-

EUMS NMCAs and NSDIs from the Western Balkan region based on the current research, several 

generic actions should be considered. 

 

First, considering the different priorities of the Macedonian NSDI context and the level of compliance, 

the NMCA in general must understand, fully consider and strive to achieve the main aim of the INSPIRE 

Directive which is to support environmental policies and actions that may have impact on the 

environment. By adhering to this goal, these countries will stop being isolated islands and become part of 

an information infrastructure (II) where the access and data sharing is done for higher purpose. 

 

Second, even when the NSDI Strategy exists the considered actions show that there are certain gaps that 

need to be defined. The NMCAs should define a long term strategy that will seek compliance to INSPIRE 

in every stage of development and implementation of their NSDIs. By adhering to this goal, they will 
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improve their internal mechanisms for access and data sharing and will provide an INSPIRE compliant 

NSDIs that will be put into operation by the very entry of these countries into the EU. 

 

Third, the findings reveal possibility of developing new regional SDI initiative that will be based on the 

same values as the EU SDI. Even through the focus is achieving compliance with the INSPIRE Directive 

this initiative should not be rejected since they may only help in the process of developing NSDI. 

Therefore an analysis of the regional SDI cooperation based on the practices and processes of the 

NMCAs in the countries of the Western Balkan region is needed. This will provide best practices and 

unified approach of implementation of the INSPIRE Directive and consider the possibility of establishing 

a new regional SDI initiative yet with focus on the regional needs and priorities which needs to be defined. 

In relation to this the already existing cooperation needs to be deepened. 

 

Forth, considering the exceptions for aspects that are clearly guided by the national interests and knowing 

that the NMCA compliance to INSPIRE may cause possible implications on the business model and 

processes in the NMCAs and the LAS in general, an in-depth analysis is needed in order to define the 

possible implications. Here needs to be considered existing practices and examples from the EUMS which 

may provide certain solutions that can be used to overcome the possible difficulties related to the impact 

on the business concept and processes in the NMCA. 

 

Fifth, considering the exceptions for aspects that are clearly guided by the national interests and the role 

and responsibility of the NMCA, the agencies should firstly focus to improve the existing technical and 

organizational SDI aspects on organizational and national level and second to deepen the cross-border 

organizational structure and eventually establish a regional SDI cooperation structure. Considering that 

the internal influences are mainly guided by the current needs and priorities of the countries, they must be 

gradually adjusted to fit the INSPIRE concept because if that is not the case, they will eventually need to 

be redefined. 

 

Recommendations for further research 

As a contribution of this research several recommendations for further research can be proposed in 

general referring to the case of the Macedonian NMCA and NSDI as well as the NMCAs and NSDIs 

from the N-EUMS countries in the Western Balkan region. 

 

First, considering that the impact is assessed trough the defined impact/influence assessments steps which 

are based on theory of policy convergence, this steps can be applied on other cases for NMCAs in other 

N-EUMS that have considered INSPIRE as part of their NSDI concept. This will firstly confirm the 

impact/influence that is emerging from the Directive itself and will secondly provide another example of 

influences of EU on a domestic policy using this approach. This of course may be also applied for other 

EU policies that have influence on the NSDI, such as the European legislation on reuse of public sector 

information (PSI). 

 

Second, since the impact/influence in the case study for the Macedonian NMCA and NSDI in general is 

considered through the defined assessment steps that are based on the theory of policy convergence a 

different method can be applied in order to verify the derived results in this research. 

 

Third, the findings show that the inclusion of third parties as NSDI stakeholders is at low level while there 

is no example of PPP. Therefore in particular for the case of the Macedonian NMCA, an in-depth analysis 

is needed on the possibility and conditions for establishment of PPP model between the NMCA and the 

private sector i.e. third parties in relation to achieving INSPIRE compliant NSDI and how the PPP will 
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impact the NSDI funding model. Here should be considered ways to stimulate the private sector in order 

to take initiatives and offer data and knowledge needed for establishing an INSPIRE compliant NSDI. 

 

Forth, the main bottlenecks that are identified as part of this research are one of the factors that have 

influence on the possible extent of compliance to INSPIRE. Therefore possible ways, methods and 

approaches for overcoming the bottlenecks that are identified during the development and 

implementation of one NSDI in compliance to the INSPIRE Directive needs to be defined. 

 

Fifth, even it is not the focus of this research, the possible applications of the NSDI on national as on 

regional level are not clearly defined. Therefore in particular for the case of the Macedonian NMCA, an in-

depth analysis in form of case-studies is needed where the focus is set on the cost-benefits analysis. 
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APPENDIX 2 - EUMS NSDI AND INSPIRE 

  
Table 7: NSDI overview in two EU countries and their relation to INSPIRE 

Indicators Slovenia Croatia

EU Membership 2010 2014

Legislation (trans-position of INSPIRE)
Slovenian Infrastructure for Spatia l  

Information Act
Croatian (N)SDI Act 

Responsible body 
The Surveying and Mapping Authori ty 

(SMA)
The State Geodetic Adminis tration (SGA)

Other bodies

Inter-sectoria l  coordination group- 

composed of representatives  from 

di fferent minis tries  and 4 working groups

NSDI-Counci l , NSDI-Board and 6 working 

groups

Metadata  system avai lable with 

description of over 100 data  sets .

Unti l  now about 70 spatia l  data  

resources  and 30 spatia l  data  

s takeholders  have been regis tered in 

the NSDI making and NSDI operational  

bas is   (Hećimović et a l ., 2013).

The 2011 Monitoring report has  reported 77 

datasets  88% of these datasets  have 

metadata, a l though none are compl iant 

with the implementing rules  

(Vandenbroucke & Crompvoets , 2011)

Metadata  for Croatian NSDI services  

ava i lable

Developed in accordance with the 

s tandards  of OGC taking into account the 

ISO/TC211. 
INSPIRE Geo-porta l  made in 2011, view and 

download service ava i lable; no 

information on transformation and invoke 

service

Data  sharing agreements  on exchange and 

use of topographica l  data; us ing geodetic 

data  and requesting geodes ic data  for the 

needs  of municipa l i ties  (Petek, 2010)

The Agreement in Exchange, Access  and 

Use of Spatia l  Data  and Services  in NSDI 

i s  in progress  and wi l l  be bas is  for 

developing system of l i cens ing spatia l  

data  (Hećimović et a l ., 2013).

No concrete examples  of cross -border use 

of the infrastructure for spatia l  

information.

There i s  no speci fic information of the 

cross -border use of the Croatian 

infrastructure for spatia l  data.

Agreements  with neighboring countries  on 

GNSS s tations  use (Petek, 2010)

Activi ties  on metadata  funded by Minis try 

of Environment and Spatia l  planning;

INSPIRATION project; IMPULSE project 

funded by SIDA

Loan of the International  Bank for 

Reconstruction and Development (IBRD) 

(Vandenbroucke & Crompvoets , 2011)

Development of NSDI Geoporta l  

financed through EU Instrument for Pre 

Access ion ass is tance project (IPA) 

(Hećimović et a l ., 2013).

The most common problem in spatia l  data  

qual i ty i s  the high divers i ty of norms and 

procedures  appl ied. Therefore, the qual i ty 

between datasets  i s  sometimes  di fficul t 

to compare (Vandenbroucke & Crompvoets , 

2011).

Particular spatia l  data  sets  are s ti l l  of 

unsatis factory or undefined qual i ty, they 

are based on privately-owned geographic 

information systems and unavai lable to 

the publ ic or other users  at loca l , regional , 

national  and international  levels .

One of the key barriers  to the sharing of 

spatia l  data  and services  between publ ic 

authori ties  in Slovenia  appears  the 

miss ing of an efficient cooperation 

s tructure (Vandenbroucke & Crompvoets , 

2011).

Data 

Network services

NSDI Geoporta l  made in 2013, discovery 

and view service are ava i lable; in 

relation to the download services  users  

can order data  as  download prepared 

fi les  and download them via  the 

Internet. Transformation, invoke and 

other services  are not yet establ ished 

Data sharing

Cost and benefit aspects

Some Detected Bottlenecks

The analys is  of data, cata logues  and 

services  of metadata  and network 

services  in Croatia  shows that genera l ly 

speaking, in spi te of numerous  pos i tive 

examples , the technica l  component of 

(N)SDI establ ishment fa l l s  behind and 

is  a  bottleneck in i ts  implementation 

(e.g.: a  part of spatia l  information 

included into the (N)SDI topics  i s  not 

ava i lable for user, the cata logues  of 

metadata, with rare exceptions , have 

not been prepared…) (Pos lončec-Petrićr, 

2013)
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APPENDIX 3 - N-EUMS NSDI AND INSPIRE 

 
Table 8: NSDI overview in the Balkan countries and their relation to INSPIRE

Started NSDI 

develop-ment

Is INSPIRE taken in 

consider-ation? 

Is NMCA responsible for 

NSDI establishment and 

coordination?

INSPIRATION project YES 

IMPULSE project- SIDA 

and Lantmateriet

The State Authori ty for 

Geospatia l  

Information (ASIG) i s  

respons ible for co-

ordination of NSDI

INSPIRATION project YES

Support of NSDI project 

by Statens  kartverk, 

Norwegian Mapping 

and Cadastre Authori ty

IMPULSE project- SIDA 

and Lantmateriet

INSPIRATION project

Capaci ty bui lding for 

improving land 

adminis tration and 

procedures  in Bosnia  

and Herzegovina  

('CILAP')

IMPULSE project-SIDA 

and Lantmateriet

- INSPIRATION Project YES

IMPULSE project-SIDA 

and Lantmateriet

Real  Estate 

Regis tration Project- 

World Bank loan

Capaci ty bui lding for 

improving land 

adminis tration and 

procedures  in Bosnia  

and Herzegovina  

('CILAP')

INSPIRATION project- 

EU

Land Adminis tration 

and Management 

Project – World Bank 

loan

IMPULSE project- SIDA 

and Lantmateriet

INSPIRATION project YES

Implementation of GIS 

and map production - 

Government of Japan

Metadata  Porta l  for 

Maps
NO

Continuous ly 

Operating Reference 

Stations  Project- 

Tusaga-Akti f 

Kosova Cadastra l  

Agency i s  respons ible 

for NSDI 

Production of 

orthophoto and 

elevation data  - 

Norwegian 

Government  and 

Statens  Kartverk

NSDI in Turkey i s  named 

as  “Act 75” under 

“Modernization in Publ ic 

Adminis tration”
Land Regis try and 

Cadastre Information 

System project 

Minis try of 

Environment & 

Urbanization trough 

the Genera l  

Directorate of GIS 

plays  a  coordinating 

role

Environment and other 

spatia l  data  - German 

Agency for 

International  

Cooperation (GIZ)

YES/ NO

Federation of 

BIH

The Republ ic 

Geodetic Authori ty 

(RGA) i s  respons ible 

for co-ordination of 

NSDI

The Bureau for 

Geodetic and Property 

Relations  (RGURS) i s  

co-ordinating NSDI

Kosovo

No NSDI Strategy but  in 

the Law on Cadastre i s  

defined the NSDI

YES YES

Turkey YES YES

NO

BiH-  Republic of 

Srpska

No NSDI Strategy but  a  

base for creation of NSDI 

defined in the Law on 

Survey and Cadastre 

YES YES

Montenegro

No NSDI Strategy but bas ic 

notions  on NSDI included 

in the amendments  of the 

Law on State Surveying 

and Cadastre of 

Immovable Property

YES YES Not speci fied

Serbia

Adopted: NSDI Strategy ; 

NSDI Medium term 

program and NSDI chapter 

in the Law on State Survey 

and Cadastre  

YES YES

No NSDI Strategy  and non-

exis tence of lega l  

framework 

NO NO

Existence of NSDI legislation 
Connection to projects for 

LAS or NSDI 

Albania

Adopted : NSDI Strategy 

and Law for Organization 

and Functioning of the 

National  Infrastructure for 

Geospatia l  Data

  YES YES

Indicator

Country YES/ NO YES/ NO
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APPENDIX 4 - FIELDWORK ACTIVITIES – WORKPLAN 

 
Table 9: Fieldwork activities
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APPENDIX 5 - INTERVIEW QUESTIONS 

 

Interview 1 

Agency/Organization: Agency for Real Estate Cadaster 

Group: Top management staff 

No. of respondent: 

 

Introduction to the issue: When developing SDI it’s useful to consider the existing practices and 

experiences that are present. In that sense when was developed the Macedonian NSDI policy certain 

internal and external contexts were considered. 

1. Question: What is the general concept of the Macedonian NSDI? 

1.1 Sub-question: What are the main actors involved in policy development? Are there any external 

actors? 

2. Question: In your opinion, what are the main similarities and differences in relation to the INSPIRE 

Directive? 

Introduction to the issue: There is a certain impact/influence of the INSPIRE Directive which can be 

seen from the concept of the Macedonian NSDI policy and especially the strategy. 

3. Question: In your opinion, what are the possible reasons to comply to INSPIRE? 

3.1 Sub-questions: Does this reasons comes from internal influence such as problems with data 

standardization, external factor involvement or something else? 

Addition: Only certain percent of the impact/influence can be considered as direct while the rest of the 

impact/influence is indirect. However here the question remains because even considering the impact is 

indirect there is a really high degree of convergence between the two policies. 

4. Additional question: According to your opinion and in relation to the given reasons, can the impact 

that is considered as indirect to be related to the INSPIRE Directive? 

5. Question: Are there considered possible benefits and bottlenecks of complying to INSPIRE? If yes – 

what are the expected benefits of establishing an NSDI according to INSPIRE? If no – why is taken in 

consideration? 

Introduction to the issue: The aim of INSPIRE is to establish a regional SDI based on the SDIs of the 

EUMS. However the information infrastructure can exceed the defined borders particularly in favor of 

environmental protection. 

6. Question: What is your opinion in relation to possible enforcement of the Macedonian NSDI outside 

of Macedonia? 

Clarification: As part of INSPIRE - as part of EU, or some kind of other regional SDI cooperation? 

7. Question: Is there any cross border SDI cooperation in relation to access to spatial data and spatial 

data services? 

7.1 Sub-question: In your opinion, are there certain similarities between the countries i.e. leading 

organizations in the region based on which this cooperation could be established (even knowledge 

exchange)? 

Introduction to the issue: Macedonia is not part of the EU, and consequently it’s not part of INSPIRE. 

8. Question: By considering one agency such as AREC and the actions of policy implementation done 

there, to which extent can they be made INSPIRE compliant? 

9. Question: What is the role and the responsibilities of AREC in relation to establishing NSDI? 

10. Question: What are the current actions (of policy implementation) in your organization that are 

related to NSDI? 

10.1 Sub-question: Does some of this actions clearly relates to the INSPIRE Directive? How they 

comply to INSPIRE? 
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Interview 2 

Agency/Organization: Agency for Real Estate Cadaster 

Group: Middle level management and technical staff 

No. of respondent: 

 

Introduction to the issue: The development and implementation of NSDI by itself is a very complex 

thing. On top of that when considering developing SDI that is in line with the INSPIRE Directive is even 

more demanding which can be seen from the EUMS experiences. 

1. Question: In your opinion, is the operational staff familiar enough with the INSPIRE transposition 

and implementation? If yes – where is this knowledge gained and how it’s applied? If no – what should be 

done in order to become one? 

Introduction to the issue: The AREC is the leading organization in relation to development and 

implementation of the Macedonian NSDI. 

2. Question: What is the role and the responsibilities of AREC in relation to establishing NSDI? 

3. Question: What are the current AREC actions (of policy implementation) related to NSDI? 

3.1 Sub-question: Does some of this actions clearly relates to the INSPIRE Directive?  

4. Question: Are there existing arrangements for Data and Service Sharing between AREC and other 

public organizations or third parties? If there, are they functioning and are they according to INSPIRE? 

Introduction to the issue: According to the Macedonian NSDI policy are defined 32 spatial data themes 

while according to the INSPIRE Directive on total of 34 spatial data themes categorized into three 

Annexes. 

5. Question: What spatial data sets does AREC provides or owns that are also considered as part of the 

INSPIRE Annexes? 

5.1 Sub-question: Are there any fully complied data sets according to INSPIRE data models and 

specifications? If yes – To which specifications they adhere and how can be described the degree of 

compliance? If no – How should be made compliant to INSPIRE? 

Introduction to the issue: The Macedonian NSDI as well as the INSPIRE Directive define 

specifications for Metadata, Network Services, Data Specifications and Data and Service Sharing. It exist a 

recognizable indirect and direct impact/influence concerning this aspect on the Macedonian NSDI. 

6. Question: According to your information and experience, are there existing NETWORK Services 

functioning in AREC? What kind of services are there? Are they according to INSPIRE?  

7. Question: According to your information and experience is there METADATA for the spatial data 

sets and services in AREC? If there is, is it according to INSPIRE? 

8. Question: According to your information and experience, are there any technical standards defined 

according to the Macedonian NSDI policy? If there are, where are applied? 

9. Question: According to your information and experience, is there existing ICT that is supporting the 

access to spatial data and spatial data services? 

9.1 Sub-question: If yes - Is this system architecture INSPIRE compatible? If no - according to your 

opinion how should be made compliant to INSPIRE? 

Introduction to the issue: The access to spatial data and spatial data services should be done through the 

National Geo-Portal as well as the EU Community INSPIRE Geo-Portal? 

10. Question: According to your information and experience, does AREC have a Geo-Portal? 

10.1 Sub-question: Is it according to the INSPIRE specifications? 

11. Question: According to your information and experience, is there a National Geo-Portal? 

11.1 Sub-question: Is it according to the INSPIRE specifications? 

12. Question: According to your information and experience, are there some published data or services 

on the EU Community INSPIRE Geo-Portal? 

12.1 Sub-question: If no – How should be made compliant to INSPIRE? 
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13. Question: According to your opinion to which extent these actions (of policy implementation) from 

the Macedonian NSDI policy can be complied in relation to INSPIRE? 

 

Interview 3 

Agency/Organization: City of Skopje; Agency for spatial planning, Ministries 

Group: Management staff 

No. of respondent: 

 

Introduction to the issue: When developing SDI it’s useful to consider the existing practices and 

experiences that are present. In that sense when was developed the Macedonian NSDI policy certain 

internal and external contexts were considered. 

1. Question: What is the general concept of the Macedonian NSDI? 

1.1 Sub-question: What are the main actors involved in policy development? Are there any external 

actors? 

2. Question: In your opinion, what are the main similarities and differences in relation to the INSPIRE 

Directive? 

Introduction to the issue: There is a certain impact/influence of the INSPIRE Directive which can be 

seen from the concept of the Macedonian NSDI policy and especially the strategy. 

3. Question: In your opinion, what are the possible reasons to compile to INSPIRE? 

3.1 Sub-questions: Does this reasons comes from internal influence such as problems with data 

standardization, external factor involvement or something else?   

Addition: Only certain percent of the impact/influence can be considered as direct while the rest of the 

impact/influence is indirect. However here the question remains because even considering the impact is 

indirect there is a really high degree of convergence between the two policies. 

4. Additional question: According to your opinion and in relation to the given reasons, can the impact 

that is considered as indirect be related to the INSPIRE Directive? 

5. Question: What is the role and the responsibilities of Agency for spatial planning in relation to 

establishing NSDI? 

6. Question: What are the current actions (of policy implementation) in yours organization that are 

related to NSDI? 

6.1 Sub-question: Does some of this actions clearly relates to the INSPIRE Directive? 

7. Question: Are there existing arrangements for Data and Service Sharing between Agency for spatial 

planning and other public authorities (such as AREC) or third parties? If there are they functioning and 

are they according to INSPIRE? If no – How should be made available? 

Introduction to the issue: According to the Macedonian NSDI policy there are certain provision 

concerning the organization aspect (coordination, quality assurance, monitoring) as well as legal aspect 

(PPP, ownership, limitations, licensing). 

8. Question: According to your information and experience are there enforcement actions for these 

aspects. If there are, how are they functioning? If no – How should be made available? 

Introduction to the issue: The Macedonian NSDI as well as the INSPIRE Directive define 

specifications for Metadata, Network Services, Data Specifications and Data and Service Sharing. It exist a 

recognizable indirect and direct impact/influence concerning this aspect on the Macedonian NSDI. 

Additionally the access to spatial data and spatial data services should be done through the National Geo-

Portal as well as the EU Community INSPIRE Geo-Portal. 

9. Question: Are there any fully complied data sets and services according to INSPIRE data models and 

specifications? If no – How should be made compliant to INSPIRE? 
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10. Question: According to your information and experience is there METADATA for the spatial data 

sets and services in ASP? If there is, is it according to INSPIRE? If no – How should be made compliant 

to INSPIRE? 

11. Question: According to your information and experience, does your organization has a Geo-Portal, or 

provides services via other organizations? If yes - is it according to the INSPIRE specifications? If no – 

According to your opinion, what action needs to be taken in order to comply with INSPIRE? 

Introduction to the issue: Macedonia is not part of the EU, and consequently it’s not part of INSPIRE. 

12. Question: By considering one agency such as yours and the actions of policy implementation done, to 

which extent can all this be made INSPIRE compliant? 

 

Interview 4 

Agency/Organization: Faculty of Civil Engineering – Department for Geodesy 

Group: Academics 

No. of respondent: 

 

Introduction to the issue: When developing SDI it’s useful to consider the existing practices and 

experiences that are present. In that sense when was developed the Macedonian NSDI policy certain 

internal and external contexts were considered. 

1. Question: What is the general concept of the Macedonian NSDI? 

1.1 Sub-question: In your opinion, what are the main similarities and differences in relation to the 

INSPIRE Directive? 

Introduction to the issue: There is a certain impact/influence of the INSPIRE Directive which can be 

seen from the concept of the Macedonian NSDI policy and especially the strategy. 

2. Question: In your opinion, what are the possible reasons to comply to INSPIRE? 

2.1 Sub-questions: Does this reasons comes from internal influence such as problems with data 

standardization, or external factor involvement or something else? 

Addition: Only certain percent of the impact/influence can be considered as direct while the rest of the 

impact/influence is indirect. However here the question remains because even considering the impact is 

indirect there is a really high degree of convergence between the two policies. 

3. Additional question (Opinion): According to your opinion and in relation to the given reasons, can 

the impact that is considered as indirect be related to the INSPIRE Directive? 

4. Question: Are there considered possible benefits and bottlenecks of complying to INSPIRE? If yes – 

what are the expected benefits of establishing an NSDI according to INSPIRE? 

Introduction to the issue: The aim of INSPIRE is to establish a regional SDI based on the SDIs of the 

EUMS. However the information infrastructure can exceed the defined borders particularly in favour of 

environmental protection. 

5. Question: What is your opinion in relation to possible enforcement of the Macedonian NSDI outside 

of Macedonia? 

Clarification: As part of INSPIRE - as part of EU, or some kind of other regional SDI cooperation? 

5.1 Sub-question: In your opinion, are there certain similarities between the countries in the region based 

on which this cooperation could be established (even knowledge exchange)? 

Introduction to the issue: The concept of Macedonian NSDI is mainly positioned towards the public 

authorities (NSDI entities), however “third parties” are also taken in consideration. 

6. Question: What is the role of the academic sector relation to NSDI? 

6.1 Sub-question: In your opinion, what can the academic sector contribute to enforcement of the 

INSPIRE Directive in relation to the Macedonian NSDI? 

Introduction to the issue: Macedonia is not part of the EU, and consequently it’s not part of INSPIRE. 
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7. Question: By considering one agency such as AREC (as the leading organization for NSDI, to which 

actions of policy implementation should comply in order to enforce the INSPIRE compliant NSDI? 

8. Question: Does the Faculty of Civil Engineering – Department for Geodesy for the purpose of 

research have reviewed the concept of developing spatial data sets and services that are INSPIRE 

compliant. 

8.1 Sub question: Are there any data sharing arrangements between the Academic fella and AREC (or 

some other public agencies)? If yes, to what they relate and how they are enforced. 

 

Interview 5 

Agency/Organization: Private Sector Company 

Group: Top management staff 

No. of respondent: 

 

Introduction to the issue: In the development of the Macedonian NSDI strategy and policy were 

included many NSDI stakeholders/participants as well internal and external experts. From the given result 

of the outcome of the strategy and policy can be recognized the influence of the INSPIRE Directive. 

1. Question: In your opinion what are the reasons for this influence? 

1.1 Sub-question: Are these reasons mainly initiated from internal of external influence? 

2. Question: According to your information, what is the stage of development and implementation of the 

Macedonian NSDI? 

2.1 Sub-question: Do you think that the Macedonian NSDI should be developed in line with the 

INSPIRE Directive? 

Introduction to the issue: The concept of Macedonian NSDI is mainly positioned towards the public 

authorities (NSDI entities), however “third parties” are also taken in consideration. The inclusion of “third 

parties” in the NSDI is also defined in the INSPIRE Directive with the possibility to publish their spatial 

data sets and services. 

3. Question: How the non-governmental NSDI stakeholders/participants and especially the private 

sector are included in the Macedonian NSDI? 

3.1 Sub-question: In your opinion does this concept functions in accordance to the INSPIRE Directive? 

If yes – How does it function? If no – How can be enforced? 

Introduction to the issue: In the NSDI strategy is described the PPP model. Concerning the fact that 

the Agency for Real Estate Cadaster is the leading and responsible organization for NSDI in Macedonia 

which among other competencies adopts the decision for linking/connecting the third party to the NSDI 

most of the NSDI related actions are directed in AREC. 

4. Question: According to your perception and experience, does the PPP model function? 

4.1 Sub-question: Are there any PPP arrangements between the private sector and AREC (or some other 

public agencies)? If yes, to what they relate and how they are enforced. 

4.2 Sub-question: Are there any data sharing arrangements between the private sector and AREC (or 

some other public agencies)? If yes, to what they relate and how they are enforced. If no, to what should 

they relate and how should they be enforced. 

Introduction to the issue: The INSPIRE Directive has defined Implementing Rules which also defines 

the technical specifications on the concerned areas. The Macedonian NSDI is clearly affected by the 

impact of the INSPIRE Directive where this even extends to developing standards that are based on the 

IR. This means that all the spatial data sets and services should be INSPIRE compatible. 

5. Question: What the private sector has to offer in relation to developing a NSDI in compliance to 

INSPIRE? 

Clarification: In terms of spatial data sets and services as well as technology? 
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5.1 Sub-question: According to your experience, does the private sector offers spatial data sets and 

services that INSPIRE compliant? If yes - To which specifications they adhere and how can be described 

the degree of compliance? If no – What actions should be considered to make them compliant? 

6. Question: According to your opinion, what are the expectations for the private sector of establishing 

Macedonian NSDI in compliance with the INSPIRE Directive and do they see the possibilities for cross 

border acting? 
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APPENDIX 6 - LIST OF RESPONDENTS (INTERVIEWEES) 

 
Table 10: List of respondents 
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APPENDIX 7 - LIST OF COLLECTED GREY LITERATURE 

 
Table 11: List of collected grey literature -1st part 
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Table 12: List of collected grey literature -2nd part 
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Table 13: List of collected grey literature -3rd part 
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Table 14: List of collected grey literature -4th part 
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Table 15: List of collected grey literature -5th part 
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Table 17: List of collected grey literature -7th part 
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Table 18: List of collected grey literature -8th part 
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APPENDIX 8 - ASPECTS AND INDICATORS FRAMEWORK 

 
Table 19: Aspects and indicators framework-1st part 
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Table 20: Aspects and indicators framework - 2nd part 
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Table 21: Aspects and indicators framework- 3rd part 
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Table 22: Aspects and indicators framework - 4th part 
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Table 23: Aspects and indicators framework - 5th part 
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