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Abstract 
In the relatively short history of e-government benchmarking, a number of benchmarks have been created with front-office in the focus. In contrast, very few evaluation studies address benchmarking of back office, despite the fact that it can provide very relevant results for the maturity level of e-government. This paper addresses the issue of back-office benchmarking, by proposing a novel methodology for e-government evaluation based on social network analysis. The new methodology focuses on the networks of flow of documents between different public administrations bodies in the process of realization of public services. We hypothesize that the topological and structural properties of the document-flown networks are related to the back-office maturity level, and can be used as indicators for benchmarking e-government back-office. The paper illustrates the use of the proposed methodology on a case study of the business registry area in the Republic of Macedonia. We selected this case study, because it offers an opportunity to compare the two situations ‘before’ and ‘after’ changes in the back-office have been introduced. The comparison will clarify the relation between the change of network properties and the process of back-office reorganization.

1. Introduction

More effective public administration tailored to the citizen needs is a ‘guiding star’ of governments in the process of introducing and implementation of e-government. We can define e-government as a managerial concept for reform based on results of introducing information and communication technology (ICT) in public administration. The expected ICT impact is an increase of citizens’ satisfaction, which comes as a consequence of tremendous changes of the ways governments deliver their services to citizens and business. ICT as a tool opens many possibilities for improving and promoting quality of external service (provision of public service delivery to citizens and business) well known as front office part of e-government.  However, this is only one aspect of e-government quality improvement, very often providing ‘window dressing’. The real quality improving of the front office is based on improving the internal services realized between public administrations bodies (Janssen et al. 2004) referred to as back office. Many authors establish the dependence of, front office on the back-office services: information exchange in networks of various public administrations bodies. They point out that back office streamlining is the backbone of e-government (Bannister 2007). 
The e-government implementation progress success is liable to evaluation. Benchmarking is used as a wide spread tool for evaluation of e-government progress as ongoing process of continuous measurements and comparison of the governments regarding the ‘best-in-class’ in pursuit of better performance. It also represents a strong driving force for investments. So, search for the ‘best of the class’, the definition of ‘good’ indicators and data collections, turn out to be critical elements of the benchmarking process. The researchers have established a number of indicators used in the process of benchmarking. Most of those indicators have a narrow focus on measuring e-government output: realizations of on-line services or creation and uses of web sites. This reaffirms the fact that dominant focus in the process of e-government development evaluation or benchmarking is on the front office. Even more, our previous research (Bogdanoska Jovanovska and Todorovski 2012) points out that there no benchmarking studies with back office in the focus. Only few evaluation regional or single-nation studies have been realized without repetition over the time, and without clear, easy to measure (and reuse) indicators. This confirms the results of previous studies about “no robust and well-defined measuring tool [are] available” (Bongers et al. 2003) or “missing network government indicators” (Waksberg and Aibar 2007).  The lack of e-government benchmarking stresses the need of establishing new indicators that will capture the development of behind-the-scene information systems (back office) supporting the management and administrative functions of public administration.
The focus of this paper is on creating a novel methodology for e-government evaluation for measuring indicators of back-office maturity that would facilitate creation and transfer of best practices. The proposed methodology focuses on the networks of documents flow between different public administrations bodies (back office) in the process of realization of public services (front office). We hypothesize that the properties of the document-flow networks are related to the back-office maturity level, and can be used as indicators for benchmarking e-government back-office. We employ standard methods of social network analysis (Social Network Theory 2010) to measure network properties. To test the hypothesis, we apply the methodology on a real test case of the business registration services in the Republic of Macedonia. The opportunity to compare situations ‘before’ and ‘after’ changes have been introduced in the back-office allow us to compare the change of network properties with the process of back-office reorganization and improvement.
The rest of this paper is organized as follows. Section 2 provides overview of e-government measurement and benchmarking literature on one and studies of inter-organizational networks with social network analysis methods. Section 3 introduces the methodology for evaluating e-government office and illustrates its use by an application to the business registration services in the Republic of Macedonia. The results of the application are presented and analyzed in Section 4. Finally, Section 5 concludes the paper with summarizing and discussing the results and providing directions for further research.

2. Related Work

Related to the research presented in this paper, in this section we are going to introduce two areas of work. First, we are going to give overview of evaluating e-government field: studies, methodologies and indicators used for progress measuring, with emphasizing at the main problem of lack of indicators that measure back-office aspects of e-government development. Second, we are going to define inter-organizational networks and their relation to the domain of public administration and e-government. Brief overview of the efforts that relate the filed of inter-organizational networks and Social Network Analysis is also presented.
2.1. Evaluating e-Government

Regardless of the establishment of e-government verification field starts in the last decade in the previous century and the short period of twenty years of development, many efforts have been reported: Helbig et al. (2009) surveys 276 articles and studies on e-government evaluation in the period between 1994 and 2008. Those efforts are presented in different forms: repetitive benchmarking studies, single time-point evaluations or benchmarking studies, and scientific papers or articles proposing new methods and tools (Bogdanoska Jovanovska 2012).
The focus of the studies, has been changed over time from “e-readiness; back office; front-office supply and demand; effects and impacts” (Kunstelj and Vintar 2004) or “supply-oriented; demand-oriented; studies with Information Society as a focus” (Janssen et al. 2004). The resent research (Bogdanoska Jovanovska 2012) categorized all studies by the focusing at the category of e-readiness, ICT intensity, and digital divide with an emphasis on which side of e-government development has been measured: front office or back office. The results of categorizing more than forty studies point out that there are 24 evaluation (e-readiness - 6, ICT intensity – 17, digital divide – 1) and 13 benchmarking studies with front office in the focus (e-readiness – 6, ICT intensity – 6, digital divide – 1). There are no benchmarking studies with back office in focus and there is a “poor” opus of five e-government evaluation studies: KEeLAN (2002), Nordic Council of Ministries (2003), Birch (2003), Millard et al. (2004), and Gershon (2008). 
This situation only confirm many previous conclusions given by different authors (Kunstelj and Vintar 2004) about domination of studies of the e-government front office (the measure on-line services and its sophistication; or/and creation and uses of web sites) which “provides assets of useful information from a user-perspective, but does not provide any information how well the back office of e-government is organized” (Janssen 2010). 
With purpose to measure and compare e-government development the authors of benchmarking studies often create indicator(s) and/or indexes/indices. The indicator as a pointer “quantifies and simplifies phenomena and helps us understand complex realities… aggregates of raw and processed data but they can be further aggregated to form complex indices … aggregated measures that combine indicators most important to describe the performance of an institution, region or economic sector" (IISD 2013). In general, e-government benchmarking field Vintar et al. (2004) count more than 300 indicators; the number that has increased by now. The benchmarking process usually results in a single overall indicator/index composed by several lower-level indicators that are estimated independently. Table 1 presents three of them. The first column provides references to the studies and the period in which the indicator have been introduced; the second column provide information about ‘what the studies measure’; third column provides the identifiers of the base-level indicators; the fourth column provides the aggregation formula for calculating the complex mid-level indicators; and finally, at the last –fifth column presents the formulas of final index estimation.
Each indicator has own methodology of creation. At the present, indicators used in the process of e-government benchmarking (Booz Alan Hamilton 2002, World Economic Forum 2004, Accenture 2007, United Nations 2008, Economist Intelligence Unit 2010) preferred methodological process which backbone is web search, mail search, analyzing statistical data as well as row data obtained from own research. The most used tools are: questionnaire (in an electronic form or mail), and (sometimes) face-to-face interviews as well as document analysis of statistical overviews. At the benchmarking studies, quantitative results usually are supported with comments by the authors of the study, what gives qualitative dimension to the evaluation. 
Table 1: Examples of e-government benchmarking indicators.

	Author
	Measure
	Indicators
	Complex Indicators
	Estimation of

the final index

	Accenture 2007


	Maturity services
	- Service Maturity Breath (SMB)

- Service Maturity Depth (SMD)

- Service Maturity Overall (SMO)

- Customer Service Maturity (CSM) 

- Citizen Voice (CV)

- OVERALL MATURITY (OM)
	SMB x SMD = SMO
	SMO + CSM + CV = OM

SMO - 10% 

CSM -  50% 

CV -  40% 

	United Nations

2008


	Whole country
	- Web Presence Index (WPI) 

- Telecommunication Infrastructure Index (TII)

- Human Capital Index (HCI)

- E-GOVERNMENT INDEX (EGI)


	WPI (official web site, 

type of available service delivery, presence of different type of services at different fields, use of portals,  use e-gov. teams)

TII (PSs/100, Internet host/100, % of population online, line/100, telecommunication)

HCI (human development index, Info access index and urban % of total population)
	WPI + (TII x HCI) = EGI

	World Economic Forum 

2004

(Dautta and Lavin)


	Whole country
	- Environment component index (ECI)

- Readiness Component Index (RCI)

- Usage Component Index (UCI)

- NETWORKED READINESS INDEX (NRI)
	
	ECI + RCI + UCI = NRI


2.2. Inter-Organizational Networks and Social Network Analysis
A wide variety of relationships that represent collaboration, coordination, or any kind of joint activity among organizations gets notion of inter-organizational network. The notion ‘inter-organizational network’ (IONs) refers to a network with nodes (actors) representing different kind of or level of organizations (Krebs, 1996) and links (ties) referring to any kind of linkage between those nodes. The organizations as an actors according to Brass et al. (2004) and Provan and Sydow (2007) can be any class of organizations: public, business, NGO, foundation, etc, as well as mix of them. The ties usually characterize flows between actors including formal role relations: workflows, transfers of material resources (e.g., money or other goods), publishing and retrieval of knowledge; or flows of nonmaterial resources: information, documents, or advice (Contractor et al. 2006). Thus, IONs can be defined as “clusters of organizations that make decisions jointly and integrate their efforts to produce a product or service” (Alter and Hage 1993) established with a motivation to increase the revenue and/or reduce costs.
A fundamental axiom in network analysis is the notion that actors are not independent but rather influence each other. Social network analysis (SNA) examines the structure of relationships between social entities and is concerned with understanding the linkages/ties among social entities and the implications of these linkages/ties (Wasserman 1994). One of the definition describes SNA as “analyze social relations” in the network by using “a set of mathematical methods and distinctive methodology that encompassing specific techniques for collecting data, statistical analysis and visual representation” (Nooy et al. 2005). According to this, SNA has become a powerful methodological tool alongside statistics with the main goal of “detecting and interpreting patterns of social ties among actors”. Key concept in SNA is the term network defined generally “a set of actors connected by a set of ties” (Borgatti and Halgin 2011); “a set of socially-relevant nodes connected by one or more relations” (Marin and Wellman 2010); “a map of all of the relevant ties between the nodes” (Social network theory 2010).
Morrissey et al. (1986) note: “one promising approach combines perspectives of inter-organizational theory and the techniques of social network analysis” and many studies (including ours) adopt that perspective (Provan 2007). The overview of these studies includes: networks related to the delivery of health services related to chronic mental diseases (Morrissay et al. 1986, Morrissay et al. 1994, Provan and Millard 1995, Johansen et al. 1996, Fried et al. 1998), analysis of health-care networks induced from the path that the patient makes through different hospital departments (Alter and Hage 1993); as well as inter-organizational networks in the domains of wood-products manufacturing industry (Human and Provan 2000), development of trauma (Bazzoli 1998), film industry (Kratke 2002), TV production projects (Soda et al 2004), and video-games sector (Venkatraman and Lee 2004). E-government and public administration is not often in the focus of these studies (Snellen 2003), with the notable exceptions of the study of implementing local e-government policy (Medaglia 2006), analysis of partnership networks for implementing an e-government project (Cotterill and King 2006, Cotterill and King 2007), and coordination of soft-target organizations (Uddin and Hossain 2009). Research in inter-organizational networks has been increasingly concerned with change and dynamics in networks and thus, studies often include longitudinal dimension with at least two time points (Johnsen 1996), in a way much similar to our comparison of current and prior networks. Studies mostly observe different time periods: at least 5 years (Bazzoli et al. 1998); for eight years period (Venkatraman and Lee 2004) or over a 12-year period (Soda et al. 2004). 
3. Document-Flow Networks in Public Administration
The networks with formal governmental (at any level) public administration institutions as nodes and various formal relations are referred to as IONs in public administration. The relations in IONs in public administration are in many cases based on laws and normative acts, regulated with agreements between different levels of government, and realized in two directions: horizontal (between the public administration organizations at the same governmental level, e.g., local) and/or vertical direction (between public administration organization that deal at different governmental levels ex. local, regional or state level). Agranoff (2007) refer to these networks as ‘public management networks’ (PMNs). This kind of the networks includes all kinds of public administration institutions involved in a public policy making and/or administrative structure through which public services may be planned, designed, produced, and delivered. 
The main motives of inter-organizational arrangements in government can be found in public purposes mostly as solving policy problems or matching services. So, service delivery processes can be observed as a base of inter-organizational cooperation in the public sector as well as a base for inter-organizational network creation. In these networks, actors are organizations that are involved in the process of service delivery (not only public administration bodies, but all organizations including private sector businesses, NGOs, and foundations), while ties represent document/information flows necessary in the process of services delivery. Delivering a public service is usually related to issuing a document. Delivering complex public services very often requires realization of a series of different services provided by different institutions. The path of different documents (document-flow) is usually formalized as a service delivery protocol. 

The traditional way of public service delivery means organizing public administration institutions to be function-oriented according to ‘silo effect’ scheme. According to this scheme, the citizen has the active, central role in the network based on its activities to serve as a connector between organizations included in the service delivery process: she goes from one to another organization in order to establish a proper document-flow between organizations that lead to service realization. In contrast, more mature (e-government) service delivery, supported with appropriate back-office systems, has a focus on public service delivery from the perspective of the citizen, so called citizen-centric e-government. In this situation, the citizen usually gets all the needed services in a ‘one-stop-shop’ front office. Thus, the public administration institutions take active role in the document-flow network and ease the burden of citizen in the processes of service delivery realization.

In this paper, we observe the networks of document flows that appear in the process of service delivery with purpose to be able to quantify the reorganization due to e-government efforts. To evaluate e-government, especially its back-office aspect, one has to look into organizational aspects of public service delivery process: how different public administration institutions are inter-connected in the process of complex e-government service delivering. This is starting point of our study: by analyzing the inter-organizational networks established through public services delivery (service delivery protocols) to find novel indicators of e-government development measurement. In the rest of this section, we are going to illustrate the process of establishing networks on an example and then introduce methods for measuring network properties.
3.1. Establishing Document-Flow Networks
Case study used as an example for establishing inter-organizational networks is the business registration area in the Republic of Macedonia. It is a system that unites diverse citizen needs for public services related to registration of businesses and other legal entities, as well as activities relative to their functioning. In particular, it deals with the registration of legal entities, their annual accounts, pledges, leasing, and investments in real estate, property rights, direct investments, as well as bans on professional activity and penalties for legal entities. Certificates related to all these activities are commonly used and requested for performing many other public services. All these activities are within the scope of a single public administration body – the Central Registry of the Republic of Macedonia. It is a relatively new public institution established in 2006 as a result of the two different, closely related laws: Law on Central Registry and Law on One-Stop Shop System and Maintenance of the Trade Registry and the Registry of Other Legal Entities, as well as many other small changes in other laws that address service delivery protocols that are connected with the Central Register (Pravo 2010). Prior to the establishment of this institution, the responsibility for registration of legal entities, introduction of alterations and their closure, was within the scope of the Court (registration of entities, pledges, leasing, property rights, direct investments, ban on professional activity and penalties for legal entities) and the Social Accounting Service (the annual accounts). Currently, however, there are nine functioning registers within the Central Registry.
The methodology that we use in the process of creating those networks consists of four stages: 
(1) Identify services provided by CR: to this end, we use analysis of information provided on Web sites and in normative acts.
(2) Formalize the delivery protocols of each service: we combine analysis of information provided in normative acts and interviews with decision makers involved in the process of service delivery.
(3) Create two networks for each service of the list above: one that represents the situation “before” and one that represents the situation “after” the reform.
(4) Join the networks of single services into two whole networks for the situation “before” and the situation “after”.

Figure 1: The information-flow networks for the Business Registration area in the Republic of Macedonia: the networks correspond to the service delivery protocols in the business registration area after (a) and before (b) establishing the central register in 2006.
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(a) The current network
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(b) The prior network

The result of using the methodology is presented in Figure 1. We differentiate between three different types of actors in our networks: Citizen as initiator of the service delivery process; Public administration (PA) institutions involved in the service delivering process; and Other institutions (OTHER) businesses and others organizations involved in the service delivering process. The list of PA institutions involved in the business registration network includes Courts, Payment Transaction Office, the Ministry of Economy, the Ministry of Finance, Ministry of Interior Affairs, Agency for Real Estate Cadastre, State Statistical Office, Public Revenue Office, Customs Office, Health Insurance Fund, Pension and Disability Insurance Fund, and Employment Service Agency. Those actors are depicted as triangle nodes. The list of OTHER institutions involved in the service delivering process includes Legal Representatives, Notaries, Bank, Supply Company, Other License Agencies, and Certified Appraiser. Those actors in the network are depicted as box-shaped nodes. All ties in the networks represent flow of document; the numbers on the ties correspond the number of different documents that are exchanged between the two connected nodes.

We use Pajek software for social network analysis (Batagelj and Mrvar 2008)) to establish and visualize the networks (last two methodological steps presented above). The detailed explanation of the process of establishing networks based on service delivery process is provided in (Bogdanoska Jovanovska and Todorovski 2010, Bogdanoska Jovanovska 2012).

3.2. Measuring Network Properties and Social Network Analysis
In general, network properties can be classified in two groups: properties of the whole network and properties at individual network nodes. For our research we use five whole-network properties of size in terms of number of nodes and edges, density, and centralization in terms of closeness and betweenness. We also use three measures of centrality of individual network nodes: degree, closeness, and betweenness. We average the centrality measures of individual nodes for each category of nodes: citizen, PA, and OTHER.
Centrality and centralization are among the most commonly used ways to analyze the patterns in networks. Centrality refers to positions of individual nodes (actors) in the networks, whereas the centralization characterizes the entire network. The notions of centrality and centralization according to Nooy et al. (2005) are strongly related to the simple idea of distance. In this sense, a central node in the network is close (connected through few links) to every other node in the same network. According to this assumption, degree (number of links attached to a node) and accessibility of a node indicate its level of centrality. On the other hand, when studying the centralization of a network, we can say that a network is highly centralized if there exist a clear boundary between its central and peripheral parts. Furthermore, Marsden (1990) a basic indicator of SNA is network size. The term size when applied to network represents „the count of the member in the network” (Alter and Hage 1993) i.e. the number of actors (nodes) or, less commonly, the number of ties. Density as one of the most widely used concepts in graph theory (Scott 2000) describes the general level of connectedness among the nodes in a graph. The density of a graph is defined as “the number of ties in a graph expressed as a proportion of the maximum possible number of ties” (Scott 2000). All properties are measured using the Pajek software.
In the continuation of the paper, we are going to present the comparative analysis of the properties of the current and prior CR networks depicted in Figure 1. 

4. Results 
We start the analysis of the results by summarizing the visual changes from Figure 1 as follows:
 (1)  The newly introduced institution, the Central Register (CR): CR becomes a new central node in the network, thus dispersing the network centrality from the single central, citizen node in the prior network to the citizen and the CR node in the current network. 
 (2)  The new CR node establishes many new internal back-office edges among the public administration institutions (e.g., the Public Revenue Office, the Employment Agency, the Pension and Disability Insurance Fund, the Healthcare Fund, and the new network node corresponding to municipalities) as well as direct back-office connections with other institutions (banks). 
 (3)  Changes in the information-flow have resulted from the exclusion of four already existing nodes: the Payment Transaction Office, the Ministry of Economy, the Ministry of Finance, and the Court. 
In the rest of the section, we analyze the change of the quantitative network properties.
4.1. Overview of the Quantitative Results of the Research
As we expected, the legislative changes have altered the quantitative network properties, given at Table 2. Quantitative values are given for each network property (for whole network and for individual nodes), including the absolute differences and relative changes of their values between the current and prior network.
Table 2: Comparison of the quantitative properties of the current and prior networks in the Business Registration area.
	
	
	Property
	Current
	Prior
	Difference and 

 Relative change

	Entire

Network
	Size (No of nodes)
	17
	19
	-2
	-10,5%

	
	Size (No of edges)
	19
	19
	0
	0,0%

	
	Density
	0,140
	0,111
	0,029
	25,7%

	
	Closeness
	0,604
	0,997
	-0,392
	-39,4%

	
	Betweenness
	0,678
	0,994
	-0,316
	-31,8%

	Network nodes
	Citizen
	Degree
	0,688
	1,000
	-0,313
	-31,3%

	
	
	Closeness
	0,762
	1,000
	-0,238
	-23,8%

	
	
	Betweenness
	0,713
	0,993
	-0,281
	-28,3%

	
	PA institutions
	Degree
	0,125
	0,065
	0,060
	92,9%

	
	
	Closeness
	0,476
	0,517
	-0,041
	-8,0%

	
	
	Betweenness
	0,055
	0,000
	0,055
	inf

	
	OTHER institutions
	Degree
	0,073
	0,056
	0,017
	31,2%

	
	
	Closeness
	0,459
	0,514
	-0,055
	-10,7%

	
	
	Betweenness
	0,000
	0,000
	0,000
	n/a


Following the differences and relative changes we can note that at the whole network level changes are as follows: 
(1) Network size change appears only in term of 10% decrease of the number of network (from the initial 19 to 17 actors in the network) is result of the institutional setup of the service delivery procedures – The Ministry of Economy, the Ministry of Finance, the Court and the Payment Transaction Office are no longer part of the service delivery protocols; the Central Register and the Municipality were additionally included in the network of service delivery. All these nodes correspond to public administration institutions. Unchanged number of network edges due to the fact that the changes in the service delivery protocols mostly redistributed the information-flow.
(2) Network density increase (for 25.7%) is a result of the reduction of the number of nodes with the constant number of ties among them.
(3) Significant decrease of the whole network centrality in term of closeness (39.4%) and betweenness (31.8%) shows the processes of decentralization of the network due to the dispersion of the corresponding delivery protocols.
At the level of individual nodes and groups of nodes, we observe: 
(1) Significant decrease of the citizen node centrality for 31,3% is due to the redistribution of the many responsibilities of the citizen in the prior network towards the newly established back-office connections between PA bodies.
(2) Increase of the average degree centrality of the public administration nodes for 92.9% due to the high centrality of the CR node in the current network. Most of the centrality of the citizen node in the prior network has been transferred to the CR node in the current network. The decentralization of the network resulted in the small 8% reduction of the average closeness of the public administration nodes and substantial increase of the betweenness (from 0 to 5.5%). Note that the differences between the current and prior average degree and closeness are statistically significant at the 1% and 10% levels, respectively;
(3) Increase the average degree centrality of the other institutions for 31.2% is mostly due to the establishment of direct back-office connections with the banks. 10.7% decrease of average closeness of the other institution is due to the network decentralization. The betweenness of the other institutions remained unchanged due to the minor change in the betweenness centrality of the banks. Part of the citizen burden is redistributed to the banks.
Note that these notable and major changes of information-flow network in the business registration area are due to the major project of back-office integration.

4.2. Analysis of the Empirical Results
As the emphasis of our research was on inter-organizational relations in public administration which are observed via information-flow of service delivery protocols; the measuring of network properties was focused on the centralization (and decentralization) of the network. The longitudinal observation of the network along the legislative changes in a particular public administration area indicates notable structural changes in the network. Considered legislative reforms there is institutional setup of the service delivery processes and back-office integration. The scope and responsibilities of the newly established Central Register comprises two parts. The first part includes delivery of public services that were previously within the sphere of competence of the Court and the Payment Transaction Office. The second part includes newly introduced services, which had not existed before the reforms. As a result of the reform, the Payment Transaction Office has been abolished, and one part of its services has been delegated to the Central Register. 
The network size property is the simplest measure that is usually used for basic information about the observed whole network. The changes of number of nodes are directly related to the changes of the institutional setup for service delivery, while the changes of the number of edges typically correlate with back-office integration due to legislative reforms. However, a simple observation of the results relative to the size of the network (changes in the number of nodes or edges) refers only to the reorganization of the service delivery procedures and not to the core, i.e. the content of the changes. A simple observation of these values does not provide an answer to the question whether these changes represent core reorganization changes in the interconnections between the stakeholders involved in the service delivery processes.

The network density (the proportion of the actual and potential linkages among the network nodes) in information-flow networks identifies the extent to which different stakeholders participate in the service delivery: low values indicate that a low-level interconnection between the stakeholders and high values indicate widespread interconnections. We observe slight increasing of network density. However, although network density is a valid measure for connectivity within the network, the produced values do not disclose “what stakeholders are interconnected”. The results only indicate that reforms induce higher-level stakeholder interconnection. Hence, we can conclude that this measure can be used but in combination with other network properties measures.  
The interconnectivity of the network measured in terms of closeness, points at network centralization, if the values are high (values close to 1) and decentralization, if the values are low (values close to 0). Following a longitudinal observation of the networks, the increase in the closeness values indicate increased network centralization. The closeness decrease implies that the observed reforms cause decentralization of the information-flow network. Similarly, the betweenness as a network property which measures the centrality of the entire network, indicates the extent to which the network linkages are dominated by a central actor (values close to 1), versus a network in which the linkages are diffused and not channeled through one or a small subgroup of organizations (values close to 0). Thus, high central network with one of the few high central nodes normally has high values for the betweennees, and vice versa. The betweenness decreasing what confirms network decentralization observed above.

However, even though at first sight, the whole-network centrality can be an appropriate indicator of the public administration maturity, we still do not have information about “which” nodes’ roles have been changed. In other words, we have not managed to show that this centrality decrease (or decentralization) implies changes in public administration in the direction of increased back-office connectivity. For this purpose, we will look further into the properties of network nodes and group of nodes.

To summarize the changes of the properties of the network group of nodes we will discuss result separately, at the individual level: citizen, public administration institutions, and other institutions. The change of the centrality measures of the “citizen” node clearly indicate the decrease of responsibility and burden related to his/her role in the service delivery processes. Reforms clearly reduce the citizens’ role in these processes and move the responsibility burden towards the institutional stakeholders: public administration and other institutions. Thus, the average degree and betweenness of the public administration institutions shows a large increase, while the average closeness shows a slight decrease. Our interpretation of these results is that due to the increased number of ties between PA institutions after the reforms, PA institutions obtain more central/responsible role, those nodes become “more in-between” other nodes. The decreased value of closeness points at the fact that there is not enough closeness between the PA nodes, which indicates a further room for improvement of the back-office integration of the public administration institutions in the Republic of Macedonia. Similarly, the average degree of the nodes representing other institutions notably increases, while the other two measures of centrality remain almost unchanged. These observations might be also due to the fact that a small number of other institutions relative to the number of the PA institutions are involved in the service-delivery processes in the observed area.
5. Discussion of the results and conclusion
After discussing the changes of whole-network and individual-nodes properties, we can synthesize the analysis of the results as follows:
· The simple observation of the whole-network properties, in general, points at decentralization of the network. But, the network properties of the whole network cannot be used as a single proper measure indicator for public administration back-office maturity as it fails to explain what kind of changes have been realized in the network and why (size of network), what is interconnected (density and closeness) and how they are interconnected (betweenness).
· Similar to Kratke’s conclusion that “the methodological instruments used in network analysis for network nodes offer plenty of opportunities to describe the “positioning” of particular players or groups” (Kratke 2002), our discussion offers more convincing and “goal directed” results as far as network nodes are concerned.
· We observe a consistently decreasing role of the “citizen” as a network node in the information-flow networks after the reforms. This decrease is mostly compensated by an increased role of the PA institutions: the increase in the values of the degree and betweenness signals that these nodes have obtained more important roles in the network, while the decrease in the values of the closeness indicates low level of connectivity of the PA nodes among themselves. The role of the other institutional stakeholders also increases, while the connectivity inside the group remains unchanged. 

The roles of the “citizen” and the “PA institutions” in the process of service delivery are opposite, depending on the type of public administration in which a particular service delivery is realized. Moreover, the structure of the network built by service delivery protocols depends on the type of public administration, as follows:
· The bureaucratic public administration delivers services in the traditional way, where citizen takes the most active role. The citizen is in the center of the information-flow network; he is the one who realizes the information-flow between PA institutions, which is why the network, which is created by the service delivery protocols, is a very centralized network with the citizen being the “star”, while
· The modern e-government “citizen-centered” public administration moves the activity towards the PA institutions by assuming a much greater deal of responsibility; PA institutions realize the information-flow between themselves via back-office interconnection. Citizen “loses” a great deal of its activities and consequently if loses its central role in the network. In this case, the network with its service delivery protocols realized in those circumstances is decentralized.

Thus, our findings are that a) the networks created after the reforms (the current situation) is decentralized (the closeness and betweenness decrease) with high level of links (the density increases), and b) the role of “PA institutions” increases (PA institutions receive a more mediatory role), while at the same time the role of the “citizen” decreases.  Based on these findings, we can conclude that the network properties measuring the centrality of network nodes and centralization of networks can be used as appropriate indicators for measuring back-office development in a certain area or a group of areas in the public administration domain. Furthermore, the visualizations of network configurations related to service delivery protocols, with a longitudinal dimension (the “after” and the “before” networks) gives an insight into the network dynamics. The awareness that each public service have been delivered by document flow between network of different (mostly public administrative) organizations, connects together the both areas above mention: e-government and inter-organizational networks. 

Research in inter-organizational networks has been increasingly concerned with change and dynamics in networks and thus, studies often include longitudinal dimension with at least two time points (Johnsen 1996), in a way much similar to our comparison of current and prior networks. Similarly to them, we follow dynamic of the information-flow network in long period of time of ten years, but focus the comparison on the “before” and “after” situations inferred by a single event (legislative reform). 
In this paper, inspired by the proposals (UN 2008, OECD 2002, and Accenture 2007), that “the future indicators need to be concentrate on transforming government, back-office changing, connectivity and infrastructure, and connectivity and network preparedness”, we analyze information-flow between stockholders in the process of service delivery. Our study follows the work as Morrissey et al. (1986) and used as example the path that the patient makes through different hospital departments (Alter and Hage 1993). However, our research efforts are focused on creating new methodology and new indicators that will be based on inter-organizational network. Social network analysis is used as method of estimation while document analysis and interviews are used as tools for data collecting. The ultimate contribution of the paper is a proposal of appropriate, quantitative and objective indicator that can be used to measure network development which is closely related to the maturity of the public administration and e-government back office.
We must note that our study is limited to the analysis of the back-office environment in only one public administration area in the Republic of Macedonia. An immediate venue for further research would be to apply the proposed methodology for establishment and analysis of information-flow networks in other areas with more mature back-office and service-delivery environments. The results of these future applications would reconfirm the utility of the proposed methodology and usefulness of the proposed indicators for back-office intensity and maturity evaluation and benchmarking. These further applications would allow us to define a set for criteria for comparative analysis of the magnitude of the observed changes and distinguishing between important (large) and unimportant (small) changes of the indicators based on network properties.
Application of the proposed methodology in more mature e-government environments might open opportunities for further improvements of the methodology itself. Namely, mature e-government environments keep extensive logs of the transactions and information flow between the information systems used to support the back-office operations. These logs might be used as a data source for automatic retrieval and establishment of the information-flow networks and thus, simplify and quicken the application of the methodology. This would open opportunities for real-time evaluation and benchmarking of back-office maturity and intensity.
This paper has a contribution of practical importance: a novel insight into the influence of the implementation of reforms, policies, strategies, laws, and specific e-government applications for further development of e-government. The insight of the reforms influence at public administration structure is made more transparent and clear by the information-flow networks established within the study. Prospective future use of our methodology is not only for evaluating reforms and projects that have been already implemented, but also for evaluating and predicting the effects of policies in the process of their planning and analysis. In these scenarios, we can establish hypothetical information-flow network and analyze its properties to measure the expected impact of the planned reforms. Therefore, the methodology for using social network analysis in e-government has a potential to improve the process of policy planning.
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