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Abstract 

This paper presents an evaluation method for decision making processes of territorial and 

administrative reform. It makes a case on a comparative analysis of two sets of statistical data 

derived from a single land cover evidence being spatially subdivided according to the spatial 

pattern of two different versions of local administrative maps of Albanian territory. The 

comparison is focused on the distribution fairness of natural land surfaces at each spatial 

division. Natural landscapes are introduced as zones of ecological services, consequently as 

natural capital measurements.  

According to the officially published criteria of the reform, the socio-cultural and 

economic properties are highly considered, while the environmental assets of the land are 

almost ignored. Bearing in mind that the land cover is a dimension of environmental properties 

of geography, by utilizing it, this paper aims to evaluate the recent Albanian territorial 

restructuring. The study relies on CORINE land cover (CLC) spatial data of 2012. A set of 

spatial statistical data have been produced per each local administrative division (36 and 61 

units), utilizing ArcGIS software. A comparison between sets is performed by interpreting 

mainly a single inferential statistical measure, being the coefficient variation (CV).The 

relative standard deviation (RSD) serves to express the difference of the relative distribution 

behaviors of each land cover type separately. 

Furthermore, the discussion on distribution fairness of natural land cover types among 

municipalities being responsible for managing/ benefiting from them, goes beyond the 

numerical facts of a coverage map. The ecological service function of each landscape type 

and their distribution is an important measure in calculating the natural capital of a territory. 

The statistical outcomes aim to serve as a judgment of the recent administrative reform. 

Moreover, the research gives clues on how to introduce the environmental factors of a territory 

in the decision-making process of an administrative territorial reform. 
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Introduction 

Ecosystem services flows and natural capital stocks, as concepts, make ground for very 

useful methods in order to highlight, measure, and assess the degree of interdependence 

among humans and nature (Costanza, et al., 2014). Referring to the conceptual scheme at 

figure 1, Costanza, et al. (2014) have highlighted the natural capital and ecological services 

as fundamental mediators of human well-being. The awareness about this interconnection, 
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urges for further attention on the natural values of the territory. There are different methods 

of quantifying natural capital, while in this article land cover is introduced as an evidence to 

measure it. Among different types of land cover classes the study focuses on the natural and 

semi-natural landscape surfaces.  

In the field of geography, landscape is mentioned as the external surface of the earth 

underneath the atmosphere, in other words, it is a noticeable expression of many dynamics in 

the area (Hartshorne, 1939). Land cover properties of geography may give reliable facts on 

the state of its natural assets and especially about natural capital capacity of the area. Even 

though, majorly the land cover statistics are utilized to compare and contrast the changes of 

the natural capital through certain temporal sequences due to land use alterations (Zhang et 

al., 2015), in this study they are employed to compare and contrast two spatial distribution 

versions of the same land cover dataset. 

 

 

 

Figure 1: Interaction between built, social, 

human and natural capital required to produce 

human well-being. Built and human capital (the 

economy) are embedded in society which is 

embedded in the rest of nature. (Costanza, et al., 

2014). 

 

 

On the other hand, the problem of natural 

capital exclusion from the processes of policy making is a well debated issue in global scale 

(Costanza, et al., 2016). Beyond the reasonable criticism on the assignment of real market 

values to natural resources, there are successful efforts on considering the natural capital 

functions as ecological services and introducing it into agendas of policy making in developed 

countries. But, the case is not the same in developing geographies, where the short-term 

development pressures cast a total shadow on the long-run values of ecological services in the 

territory.  

In this context, this study makes a case of evaluating the recent (2014) territorial/ 

administrative reform (as a policy making sample) in Albania (as a developing country). The 

research goes beyond a critical reading of the objectives and goals of the reform by 

highlighting the lack of the environmental concerns during the decision-making processes. 

The study relies on a statistical analysis methodology; in order to stress the importance of 

considering the natural assets during the decision-making process of territorial and 

administrative reform. This is done by statistically examining the distribution fairness of 

natural capital among administrative units in two different versions of spatial division of the 

territory. Natural and semi-natural land cover data are analyzed under two spatial distribution 

schemes of pre-reform and post-reform versions of Albanian territory, respectively consisting 

of 36 (rrethe) and 61 administrative units. As a result, via this method it can be derived a 

critique on the natural capital distribution fairness according to dissimilar spatial division of 

a region. 
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Albanian Territorial/ Administrative Reform in the Scope of Ecological Services 

The new local administrative reform and territorial restructuring of Albania has entered 

into force in 2014, as a demand by the European Union in the scope of the local government 

decentralization (Reçi &Ymeri, 2016). Within the directives by the EU, the new 

administrative divisions would be responsible for the management of economic and social 

development of candidate countries (Ghinea & Moraru, 2006). Basically, the territory is re-

organized from 36 (rreth) administrative units into 61 municipal districts (Ndreu, 2016). The 

core administrative unit of the pre-reform version such as “rreth” being previously reported 

as governmentally unfeasible (Saltmarshe, 2001) was removed. As a consequence of the 

reform, the institutional inter-dependency and the centralized scheme between central and 

local governments have been highly weakened.  

The new reform is widely condemned for being politically motivated (Krasniqi, 2014). 

This is a common concerning developed European countries as well, such as the 

Netherlands (De Peuter, Pattyn, &Wayenberg, 2011). Being mainly due to the fact that 

changes via the administrative reforms may lead to changes in political representativeness, 

security of employment and prestige of political identities (Swianiewicz, 2010). Yet, the 

study aims to bring a critique beyond politics, based on certain measurable information 

derived from technical reports of the reform. 

According to the report on the technical criteria of the division process, the newly 

proposed division highly considers the economic and social properties of the territory by 

bringing forward the concept of Functional Zones. The notion infers to a territorial area that 

is characterized by dense and substantial interaction between citizens and institutions with 

economic, social, development and cultural interest (MLA, 2014). Basically, any area that 

have a relatively considerable level of economic and cultural state, is considered to become a 

local administrative unit under the new division. On the contrary, the environmental concern 

which is principally accepted as the third pillar of an integrated sustainable development 

model (Giovannoni & Fabietti, 2013; Hens, 1996) is not introduced as part of the decision-

making process. 

While, the environmental dynamics are neglected in the recent administrative reform in 

Albania, some of the assets of natural capital of the territory are increasingly becoming more 

valuable in the new local administration law 115/2014 dated 31.07.2014(QBZ, 2014). For 

example, according to the new reform the management and benefiting from Forest Lands is 

exclusively given to the municipality governing those areas. According to the Directive by the 

Ministry of Environment dating June 2016, the local government can rent areas from the 

Forest Fund contributing directly to their institutional budgetary income (MEA, 2016). 

Besides the forest fund, municipalities may rent other natural lands, like grasslands, marshes, 

and heathlands for mainly supporting the livestock industry. All these bring new financial 

opportunities for local government based on the natural properties of the lands they own and 

are responsible of, which is something worth to be assessed.  

 

Research Questions 

The objective of this paper is based on discussing and searching for answers to the 

following questions; 

• Can the local administrative and territorial reform be criticized/ evaluated 

based on the Land Cover territorial data as an evidence of natural capital properties of 

a geography? 
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• Which administrative territorial division of Albanian territory is providing a 

fairer distribution of natural land cover? 

• Can this method tried via Land Cover be comprehensively expended by 

including simultaneously parameters of social, economic, and environmental 

achieving multi-criteria character? 

• Can this method contribute during the process of decision making in the scope 

of a Territorial Administrative Reform in order to provide fairer distributed natural 

capital among local administrative units? 

 

Materials and Methods 

CORINE Land Cover as Natural Capital Inventory 

In this study, the land cover statistics are used as the specimen mean in measuring the 

Natural Capital of the territory. More precisely, the experiment will rely on the CORINE Land 

Cover (CLC) data of 2012 of Albanian territory. CLC provides structured spatial data on the 

land cover under certain typologies (JRC-EEA, 2005). The CLC nomenclature is structured 

in three hierarchical levels of surface cover types. The first divides the land surfaces into five 

main categories; artificial surfaces, agricultural areas, forests and semi-natural areas, 

wetlands, and water bodies.  

 

Figure 2: The hierarchical typological division of Forests and semi-natural areas under CLC 

nomenclature (European Topic Center, 1999). 

 

 

 
 

The subcategories follow detailing into two other typological sets. In figure 2, it is shown 

the hierarchical typological division of forests and semi-natural areas. The analytical part of 

this study will focus on the statistical data of the 3rd category (CLC 300, Forests and semi-

natural areas) including all its subclasses. The main selection criteria is based on the high 

natural capital value this land surface has compared with the other types (Costanza, et al., 

2011). 

Spatial Statistics via ArcGIS as Measuring Medium  

CLC data of Albanian territory is serving as the main input of this experiment. Open 

source spatial data derived from EIONET database; provide enough spatial distribution 

information about the land cover types of several year intervals. In this study it is decided to 

proceed with the data of 2012, since they coincide with the timeline of the decision making 
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process of the new territorial reform in Albania, happening between 2013 and 2014.The 

original shape file is spatially split according to two versions of administrative units utilizing 

the ArcGIS package, version 10.2.2. At this stage, it is produced a set of statistical tables, to 

be further analyzed via certain statistical interpretations, such as relative standard deviation 

(RDS). 

Coefficient of Variation as a Measure of Distribution Fairness 

Since the same surface area of land cover data is subdivided into two different distribution 

schemes, the results have to be analyzed in a relative rather than absolute method. This 

becomes even more crucial while the amount of subdivisions increases from 36 to 61 districts, 

decreasing the mean surface area of administrative units by approximately 40 %, respectively 

from 78488ha to 46569 ha. Thus, absolute statistical values on natural lands surface areas 

cannot provide ground for reliable comparative analysis. 

On the other hand, the coefficient of variation (CV) or the RDS is used to measure the 

relative distribution of natural surfaces among different layouts of local administrative 

units. Furthermore, CV is advocated to fulfill the requirements for a measure of economic 

and distribution inequalities (Champernowne & Cowell, 1999) which adds a further 

dimension to the discussion on equal territorial distribution of natural resources.  

Results and Discussion 

As the first stage, the Albanian CLC data of 2012 derived via EIONET (figure 3.c), is 

subdivided according to two different distribution schemes. Firstly, it is split into 36 

subdivisions according to the local administrative map of pre-2014 (figure 3.a), and later 

according to the post reform version it is divided into 61 subsets (figure 3.b). The operation is 

utilizing the split analysis tool of ArcGIS package. 

The spatial distribution of CLC data into two different versions leads to statistical data 

about the surface areas (ha) of each CLC class under each local administrative unit. 

Consequently, two separate tables of numerical data is produced. For example, in table 1 

it is shown the top five cases of numerical data about natural surfaces distribution among 

each municipality in both spatial division versions. A complete version of the table 

presenting statistical data per each administrative unit is given in appendixes. Besides, a 

cumulative column represents the total surface area of natural lands (CLC-300) inside the 

borders of each administrative unit. Furthermore, based on the numerical data, there are 

derived other statistical information about the mean, standard deviation and the coefficient 

of variation of surface areas distribution of each CLC subclass. All these measures make 

ground for further discussion on the natural surfaces distribution behaviors under different 

territorial divisions. 

First of all, referring to the absolute values of surface areas of each 3rd level CLC class, 

it can be stated that the municipality that leads the possession of broad-leaved forested 

surfaces (clc-311) remains the same as Tropoje, but municipalities like Librazhd, descends 

from the 2nd place to the 4th after the new administrative reform, with a total broad leaved 

forest area reduction of about 5000 ha (see appendixes). Similarly, considering the 

numbers of coniferous forested surfaces (clc-312), after the reform there is a decrease by 

50 % in the case of the former leading municipality, Puke. Furthermore, referring the 

summary (SUM) column of both tables, it can be stated that Korça as the former leader 

district has dropped to the 14th place among municipalities possessing the largest amount 

of natural lands under their administration. The comparative analysis of the absolute 

values may lead to further comparison between different municipalities and the 



Hysa A. / IJASE Volume 1 (2018) 

53 
 

municipality in itself about pre and post reform conditions. Besides that, additional important 

deductions can be drawn via inferential statistics derived from the tables. 

 

Figure 3: Local Administrative Units in Albania; [a] before 2014, [b] after 2014 and [c] 

CORINE Land Cover map of 2012 

 

 
 

 

Referring to table 2, with the increase of the number of administrative units, the mean of 

surface areas of each land cover class in focus per each district, is reduced by 40 %. Similarly, 

standard deviation values for the distribution of each CLC-300 class, are decreased with an 

average of 25 %. Thus, relying on the absolute values of mean and standard deviation while 

trying to compare the distribution behaviors is not useful. Instead, the relative inferential 

values may imply reliable information about the distribution fairness of the same resource into 

two different dispersal schemes. 

The coefficient of variation (CV) is selected as the proper inferential value to be used in 

this study. CV consists of the ratio between the standard deviation and the mean of surface 

area values (ha) of each natural land cover class. As it is represented in table 2, CV is 

calculated for both territorial division versions; 61 and 36 administrative units. In principle it 

can be stated that the lower the CV value, the fairer distributed natural lands we have. For 

example, from the same board it can be inferred that the fairest dispersed natural land under 

the new reform is CLC-323 (Sclerophyllous vegetation) having a CV value of 0.82. On the 

other hand, the least fair dispersed natural land under the same scheme is CLC-332 (Bare 

rocks) with a value of 1.55. Whereas, considering the scheme of 36 districts, CLC-311 (Broad 
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leaved forests) is the fairest distributed land cover class with a CV of 0.66. Whereas, the least 

fairly spread areas in the pre-reform distribution scheme again is CLC-332 (Bare rocks). 

Meanwhile, land cover classes such as mixed forests and burned areas, face almost no change 

in their CV values, implying an unchanged distribution behavior under two different schemes, 

consisting of difference of 0.02. 

 

Table 1: Numerical data of top five municipalities with larger surface areas (ha) of CLC-

300 classes in two versions of 36 (a) and 61 (b) districts. 

 
 

 

Table 2: Joint inferential statistics of CLC-300 classes  
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Another inferential statistical instrument is the ratio of CV61 to CV36. The result is a 

coefficient that implies direct comparison between two spatial division conditions being 

relatively contrasted. Considering the previous assumption that the lower the CV, the fairer 

the distribution, it can be further assumed that the lower ratio CV61/CV36indicates for an 

improvement in distribution fairness of natural lands under the new reform. In other words, 

the ratio value above 1.00 imply for a worsening of the distribution fairness. On the contrary, 

the values below 1.00 indicate increases of dispersal equality of land cover surfaces. Referring 

to the final column of table 2, it can be identified that the most negatively affected distribution 

with the new reform resulted in broad leaved forested surfaces (CLC-311) which stands with 

the highest ratio of CV61/CV36 scoring a value of 1.37. Whereas, the most positively affected 

one is beaches, dunes and sand surfaces (CLC-331) holding a ratio of 0.91. 

 

Figure 4: The Coefficient of Variation of two versions [36 and 61], and the ratio among 

them. 

 

 
 

In addition, referring to figure 4, the land cover classes being above the threshold line of 1.00, thus 

being negatively affected by the new territorial reform are 8 out of 11 land surface types. Only, moors 

and heathlands, sclerophyllous vegetation and beaches, dunes and sands surfaces are positively 

affected by the new reform. Moreover, according to table 2, the cumulative mean value of separate 

CV61/CV36 ratios is 1.10. In other words, it indicates for an overall worsening of the natural lands 

distribution under the new reform, compared with the pre-reform territorial subdivision scheme of 36 

districts.   

Conclusions 

This paper presents a methodology of evaluating a policy making process such as 

territorial reform, relying on the concept of natural capital distribution fairness. The method 

is applied to the case of the Albanian administrative/ territorial reform approved in 2014. The 

land cover properties of the territory have been used as tangible measures of the natural 

capital. The specimen of the experiment is the 3rd category of the first level of CORINE Land 

Cover classification (CLC-300). Under this main group, there are 11 subclasses of natural 

land surfaces such as broad leaved and coniferous forests, which are considered to have the 

highest natural capital values among other land cover types. 
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The open source CLC data via EIONET portal, split into two different spatial 

distribution schemes of pre-reform and post-reform versions, resulted in referable 

numerical data on surface areas of each land cover class. The need for a relative 

comparative statistical evaluation tool proceeded to the introduction of the coefficient of 

variation concept. Values of CV61 and CV36, as well as the ratio between them, guided the 

evaluation process to remarkable findings. 

First of all, it can be concluded that in overall the natural surfaces- as part of the natural 

capital- of Albanian territory are less fairly distributed under the new reform than it was 

under the case of the pre-reform local administrative division map. Meanwhile, among 11 

subclasses of natural surfaces, only 3 of them seems to be better fairly distributed than 

before; being moors and heathlands, sclerophyllous vegetation and beaches, dunes and 

sands surfaces. Furthermore, it can be stated that with the new reform the most adversely 

affected distribution fairness, happened to the broad-leaved surfaces. This fact becomes 

bolder, since this land cover type holds the highest natural capital value among others. On 

the other hand, the most positively affected land cover type by the reform is beaches, dunes 

and sand. This can be considered positive while thinking of the touristic potential of 

beaches along Adriatic and Ionian coast. 

Also, according to the results of the study, the fairest distributed natural land cover 

type in the map of 36 districts was broad-leaved forests, which drops to the 4th place after 

the redistribution into 61 units. Whereas, the fairest dispersed natural surface after the 

reform is sclerophylous vegetation, climbing from the 3rd place of the pre-reform 

distribution.   

In overall the work presented in this paper can be considered as an original utilization 

of a statistical concept such as the coefficient of variation in assessing the natural capital 

distribution fairness among altered administrative territorial divisions. Additionally, the 

technique experimented in this work can be considered as rational critique to a decision-

making process such as territorial/ administrative reform in terms of fair distribution of 

resources. 

As a conclusion, the method proposed in this study can be accepted as a contribution 

to the comprehensiveness of a policy making process such as territorial reform. Even 

though, relying just on the land cover statistics is not strong enough, the strategy holds the 

potential to be expanded by including a variety of environmental properties of a territory 

facing a local administrative reform. Finally, the main goal of the study more than 

criticizing the recent administrative and territorial reform in Albania, is to highlight the 

importance of considering environmental factors during the decision-making processes 

besides social and economic criteria.  
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Appendixes 

Appendix 1: Surface area statistics of natural lands per each 36 administrative unit   
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Appendix 2: Surface area statistics of natural lands per each 61 administrative unit (continue) 
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Appendix 3: Surface area statistics of natural lands per each 61 administrative unit 

(continued) 
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