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The new form of local government organization should be competent and effective in order to provide 
21

st
 century services equivalent to the citizens of every country. Its new developmental role can be 

fulfilled by implementing management techniques that will be conducive to local development. The use 
of accounting ratios from financial statements is necessary to municipalities as well as to every 
accounting body to depict the dynamic and static condition of each entity. The aim of the study is to 
propose a new modeling of an Analytic Hierarchy Process (ΑHP) assessment system for municipalities 
in Greece based on their public accounting data in the era of austerity, due to the recent Greek 
economic crisis. Several revenues ratios were analyzed, which were obtained by public accounting 
data, of a small sample of Greek municipalities with similar population for the years 2011-2015, which is 
during the period of economic crisis and after the implementation of the “Kallikratis” program in 
Greece. The analysis of accounting ratios shows useful findings on the efficiency of each one of the 
examined municipalities. The created assessment model could be applied as a guide in the analysis of 
financial statements with ratios of all the municipalities in Greece or elsewhere. It could be further used 
as an evaluation tool by the policy makers and managers in the central state authorities or the 
municipalities system.  
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INTRODUCTION 
 
The institution of local government administration in 
Greece dates back to 1833 according to the law of 
“Founding of Municipalities” and constitutes fundamental 
institution for the quality of democracy. Municipalities in 
Greece have administrative and financial independence. 
The state ensures the necessary resources in order for 
municipalities to accomplish their mission while the 

control exercised on them on behalf of the state is solely 
restricted to controlling the legitimacy of their actions. 

The New Public Management (NPM) reinforced 
mergers of municipalities worldwide (Reingewertz, 2012; 
Saarimaa and Tukiainen, 2015; Blesse and Baskaran, 
2016; Hirota and Yunoue, 2017). Consequently, in 2010, 
an important administrative reform  occurred  in Greece
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through the “Kallikratis” program (Greek Law 3852/2010). 
The existing municipalities were united in larger ones so 
as to achieve improvement of public administration in the 
local government administration level. From the pre-
existing 910 municipalities and 124 communities, 325 
new municipalities emerged from this new structure in 
primary local government administration. 

However, the reform took place in a difficult time for 
Greece due to the economic crisis. In 2010, the Greek 
economy was in a state of budgetary unbalance, which 
resulted in voting austerity measures and cuts. All these 
have an immediate impact on local government 
administration too since municipalities have to fulfil their 
new responsibilities with reduced finance from the central 
government. Therefore, municipalities should apply 
effective financial accounting techniques and mostly to 
enforce collection of local public revenue. Analytic 
Hierarchy Process (ΑHP) (Saaty, 1980) can be proven a 
powerful tool towards this direction.  

The Analytic Hierarchy Process (AHP) is a multiple 
criteria decision-making method that is used to derive 
ratio scales from both discrete and continuous paired 
comparisons (Saaty, 1987). Since its development, it has 
been used in numerous applications ranging from 
suppliers selection (Rajesha and Malliga, 2013) and 
customer satisfaction (Li et al., 2014) to project 
evaluation (Vidal et al., 2011) and financial performance 
evaluation (Shaverdia et al., 2014). Yet, the 
implementation of the AHP for comparison of 
municipalities based on financial ratios derived from 
public accounting data has not been reported. 

Taking everything into consideration, the present work 
concentrates on the study of a model of an AHP 
assessment system for municipalities in Greece during 
the period of the economic crisis based on their public 
accounting data. Several revenues ratios are analyzed 
from a small sample of Greek municipalities with similar 
population using public accounting data financial 
statements for the years 2011-2015, in the era of the 
economic crisis and after implementation of the 
“Kallikratis” program in Greece. More analytically, the 
study examines revenue ratios after the study of the 
financial statements of three neighbouring municipalities: 
Sintiki, Herakleia and Visaltia of the prefecture of Serres, 
which all have almost the same population for the years 
2011-2015. The analysis of accounting ratios shows 
useful findings on the efficiency of each examined 
municipality and the created AHP model could be applied 
as a guide in the analysis of financial statements with 
ratios of all the municipalities in Greece. It can also 
constitute the base of a wider assessment mechanism 
able to provide authorities with a rating tool for rewarding 
excellence in financial performance of municipalities. This 
evaluation tool could be used in Greece or elsewhere 
from the policy makers and managers in the central state 
authorities or the municipalities system worldwide. 

The structure   of   this   paper  is  as  follows:  the  next  
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Section presents a bibliographical overview on 
municipality financial management and accounting 
issues, the following analyses the examined ratios that 
will be used for data analysis, the sample of 
municipalities and the selected methodology. 
Subsequently, there will be analysis of accounting data 
with an AHP comparative analysis of the examined 
municipalities. Finally, the last section refers to the final 
conclusions of the study. 
 
 
Literature review 
 
The analysis of financial statements using indicators to 
interpret the performance of different municipalities 
worldwide is one of the most widespread methods 
(Brusca-Alijarde, 1997; Christiaens, 1999; Cohen, 2008; 
Godard, 2010). Below is a brief reference to different 
studies which have been conducted in relation to Local 
Government Organizations (LGO) in Greece. 

According to Cohen (2008), the double-entry system 
has been introduced in many organizations of the Greek 
public sector since 1998 following in the footsteps of 
many countries in Europe and around the world. The 
study examined the financial statements (balance-sheets 
etc.) of 277 municipalities and they were published during 
the period, 2002-2004 while five macroeconomic factors, 
such as municipality population, real estate value, Gross 
National Product, touristic growth and the fact of the 
municipality being the capital of prefecture or not, were 
used to assess the extent of their impact on nine ratios 
derived from the financial statements. The results 
showed that financial performance through ratios was 
influenced by macroeconomic factors. 

The budgets of 15 municipalities in the region of Ahaia 
for the period of 2005-2007 were examined in the study 
of Bellas et al. (2010). The study analyzes the following 
ratios: (a) the total certified income as compared to the 
total budgeted income, (b) the total collected income as 
compared to the total budgeted income and (c) the total 
ordered expenses as compared to the budgeted 
expenses. It was concluded that there is a possibility for 
improvement both in the increase in income collectability 
and the decrease of expenses (which have increased by 
10 to 15% over the last years). 

Kontogeorga et al. (2013) examined the financial 
statements (balance-sheets etc.) of 16 LGO 
(municipalities) with more than 5.000 residents in the 
prefecture of Ahaia which, according to the Presidential 
Decree 315/1999, are obliged to use the general financial 
accounting system. The data concerns the financial 
years, 2005-2007 and the study was conducted with the 
use of ratios in the first published financial states of the 
municipalities of Ahaia (that is, after the introduction of 
general accounting to LGO in Greece) and specifically 
the figure indicators of Return on Equity (ROE) and gross 
profit  margin. From  this  study  as  well,  it is evident that  
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there are many opportunities for improvement both in the 
increase of income collectability and the decrease of 
expenses.  

Smaraidos et al. (2014) analyzed the financial 
statements of seven LGOs of the prefecture of 
Aitoloakarnania after the implementation of the 
“Kallikratis” program. For this reason, during the years, 
2011-2012 (the first years of the “Kallikratis” program), 
seven municipalities were analyzed using 18 ratios. The 
results revealed that the gross profit margin significantly 
deteriorated and the ROE and ROA indicators show low 
levels with low rates. In addition, except for one 
municipality, all the other municipalities show low 
percentage of debt financing dependence (from banks 
etc.) less than 10%, while, in any case, according to 
Altman‟s Z-Score inspection, there is little possibility of 
bankruptcy of these municipalities. The conclusion is that 
the LGOs‟ administration is not effective and this will 
probably lead to liquidity problems in the future. There is 
dependence of municipalities on the state regarding 
funding and function. 

Pazarskis et al. (2013) studied the effect of the 
“Kallikratis” program on the financial statements of a 
metropolitan municipality (being the capital of a 
prefecture), that of Serres. The financial analysis was 
conducted with the use of the general financial 
accounting system and the assessment of the 
performance with the use of several ratios. The analysis 
of the new merged municipality of Serres based on ratios 
analysis and as compared to the prior financial 
statements‟ performance (thus, before and after the 
implementation of the “Kallikratis” program) signalised 
positive results of the “Kallikratis” impact on financial 
accounting measures of this municipality. 

In another study, Pazarskis et al. (2016) examined the 
impact of the “Kallikratis” program in a long-term period 
but this time with public accounting data and human 
resources information. The analysis of the new 
municipality examined several ratios for five years before 
and after the implementation of the program. The results 
of this study showed that 11 out of 21 ratios (autonomy 
ratio, functional autonomy ratio, instability ratio, 
dependence/independence ratios, participation in 
expenses ratio, coverage of operational expenses ratio, 
salary payment ratio, etc.) had a statistically significant 
variation due to the implementation of the “Kallikratis” 
program. Majority of them has improved.   

According to Cohen et al. (2017), the cost behaviour in 
LGOs (municipalities) was not easily measured regarding 
the benefits for citizens. In their study, Cohen et al. 
(2017) analyzed the revenue received by municipalities 
from various resources: stable subsidies by the state 
budget, revenue from taxes or provision of services/ 
goods. According to this study, a significant part of the 
state subsidy to local government administration has 
dramatically decreased due to the economic crisis while 
the measures taken by  the  Greek  government  in  2011   

 
 
 
 
to reduce expenses including subsidies, are expected to 
influence the effectiveness of municipalities. 
 
 
Research design 
 
Financial ratios - accounting measures 
 
In every institution the use of ratios is conducive to 
drawing conclusions concerning the effectiveness, 
efficiency and thriftiness of the financial administration of 
the institution. They constitute comparative data and 
contribute to evaluating the financial statements. The 
analysis of the ratios directly interests the management of 
the institution, in order for them to check if the pre-set 
goals have been achieved or to point out any 
weaknesses and reset their goals, as well as those who 
are involved in inspecting the institution. The 
74712/29.12.2010 decision of the Greek Minister of 
Internal Affairs, which was issued based on the 
paragraph 7 of the article 267 of the Law 3852/2010 and 
165 article of the Law 3463/2006, defines the evaluation 
ratios which are necessary to assess the financial 
statements and public accounting data of municipalities. 
Through the use of ratios and other general public 
accounting measures, there will be assessment of the 
financial statements of several selected municipalities. 
More specifically, the following financial ratios and 
accounting measures will be applied as shown in Table 1. 
 
 
Sample selection 
 
The current project focuses on three equally-populated 
municipalities of the randomly selected prefecture of 
Serres which were formed according to the “Kallikratis” 
program, thus with similar geographical characteristics. 
The selection of three municipalities with similar 
population and geographical size within the same 
geographical area enhances the research comparisons 
and facilitates the sample examinations by providing the 
possibility for a sample with identical characteristics. The 
sample of three municipalities is satisfying, as compared 
to prior studies conducted in other countries that 
examined the same number of municipalities (Mizrahi 
and Ness-Weisman, 2007), as well as the event of 
analysis of public accounting data than this from 
questionnaires that derived from the personal opinions 
and judgments of the executives. In this study, the three 
examined municipalities are:  
 
Municipality 1: The Municipality of Sintiki (based in 
Sidirokastro) was composed by the unification of the pre-
existing municipalities of Sidirokastro, Kerkini, Petritsi and 
the communities of Achladochori, Agistro and Promachon. 
The municipality of Sintiki covers the northern part of the 
prefecture of Serres and it neighbours with the municipality  
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Table 1. Ratios and their definitions from public accounting data. 
 

Variable Ratios Ratios definitions 

VAR01 Total collected revenue 

The sum of regular collected and irregular revenue of present year and 
Previous Financial Years (P.F.Y.) certified for the first time; the revenue 
collected from loans and P.F.Y. demands certified in past years; the 
collections for the public sector and refunds and the available cash 
reserves. 

   

VAR02 
Subsidies from C.I.R for 
operational expenses 

Subsidies of Central Independent Resources (C.I.R) of the 
municipalities come from revenue resources of the Government Budget 
and specifically: (a) Income Tax in a percentage of 20% of the total 
collection of this tax; (b) Value Added Tax (V.A.T.) in a percentage of 
12% of the total annual collection of this tax and (c) Unified Property 
Ownership Tax (U.P.O.T) in a percentage of 11.3% of the total annual 
collection of the tax.  

   

VAR03 
Subsidies from C.I.R for 
investing expenditure 

There are subsidies from C.I.R for covering operational and investing 
expenditure. The C.I.R. is used for covering operational and general 
expenditure at least for two third but only a percentage up to a third 
(1/3) of the revenue is used for covering investing expenses of 
municipalities. 

   

VAR04 Autonomy ratio 

It is calculated by the total regular revenue in relation to total collected 
revenue. It shows what percentage of the total collected revenue 
constitutes the regular collected revenue. The higher the rate, the more 
financially independent the municipality. Hence, it can plan its actions 
because it can depend on predictable sources of revenue and it is a 
primary evaluation ratio. 

   

VAR05 Instability ratio 
It is calculated by the total exceptional collected revenue in relation to 
total collected revenue. The higher rate of the ratio, the smaller the 
possibility for financial planning is. 

   

VAR06 
Operational 
independence ratio 

It is calculated by own collected regular revenue in relation to total 
regular collected revenue. It shows what percentage of the total regular 
revenue constitutes own regular revenue. To the category of regular 
revenue also fall the regular subsidies received by the municipality from 
the central government. 

   

VAR07 Dependence ratio 

It is calculated by the total grants in relation to total collected revenue. 
Overall, it shows the dependence of the municipality on the central 
government. On the one hand, the high rates of the indicator show that 
the municipality depends on subsidies. Low rates, however, indicate the 
inability of the municipality to submit proposals and be financed by 
European programs. For this reason, subsequently, this indicator was 
analyzed in the following two ratios. 

   

VAR08 
Dependence on regular 
subsidies ratio 

It is calculated by the ratio of total regular subsidies to total collected 
revenue and presents the dependence of a municipality on regular 
subsidies. 

   

VAR09 
Dependence on irregular 
subsidies ratio 

It is calculated by the ratio of total irregular subsidies to total collected 
revenue and presents the dependence of a municipality on irregular 
subsidies. 

   

VAR10 Independence ratio 
It results from the ratio of own collected revenue to total collected 
revenue. The higher the rate, the smaller the dependence of the 
municipality on foreign source of revenue (both regular and irregular). 
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Table 1. Contd. 
 

   

VAR11 

Revenue per reside 

 

 

nt ratio 

The total revenue per resident will be calculated based on population 
census by Hellenic Statistic Services. From this ratio, information on 
the financial burdening of every citizen is drawn, that is, the amount 
that corresponds to every citizen of the municipality according to the 
total collected revenue. 

 
 
 

Table 2. The standard AHP measurement scale. 
 

Verbal judgment  Numeric value 

Extremely important  
9 

8 

  

Very Strongly more important   
7 

6 

  

Strongly more important 
5 

4 

  

Moderately more important  
3 

2 

  

Equally important  1 
 

Source: Mu and Pereyra-Rojas (2017). 

 
 
 
of Kilkis in the west, with the municipality of Herakleia 
and Serres in the south and with the municipality of Kato 
Nevrokopi-Drama in the east. The municipality of Sintiki 
with 22.195 residents is the second larger municipality in 
population in the prefecture of Serres.  
 
Municipality 2: The municipality of Herakleia (based in 
Herakleia) emerged from the unification of three pre-
existing Kapodistrian Municipalities of Herakleia, 
Skotousa and Strymoniko. It is surrounded by the 
municipalities of Serres and Sintiki and the neighbouring 
prefectures of Thessaloniki and Kilkis. According to the 
2011 population census, the municipality of Herakleia has 
a permanent population of 21.145 residents, after the 
new administrative structure of the country. 
 
Municipality 3: The municipality of Visaltia (based in 
Nigrita) emerged after the unification of the former 
municipalities of Achinos, Visaltia, Nigrita and Tragilos. 
The municipality of Visaltia constitutes a geographical 
unity in the southern-western part of the prefecture of 
Serres. It is bounded west from the Strymonas River up 
to the mountains of Kerdylia and south from the middle of 
the prefecture to the harbour of Amphipolis. The current 
population, according to the 2011 census, amounts to 
20.030 residents. 

METHODOLOGY  
 

AHP is a decision making support tool developed in the 1980s by 
Thomas Saaty. The main advantage of the AHP is that it is able to 
incorporate objective and subjective considerations for both 
tangible and intangible criteria into the decision making process. 
It structures the decision problem at various levels, namely 
objectives, criteria, sub-criterion and solution alternatives. Once the 
hierarchy is built, the decision makers systematically evaluate its 
various elements based on pair-wise comparisons. The pairwise 
comparisons are quantified using the standard one-to-nine AHP 
measurement scale presented in Table 2.  

The AHP constructs the set of pairwise comparisons as a square 
matrix A whose entries summarizes the results of the pairwise 
comparison of the   criteria: 
 

                                  (1) 
 

The entry                            indicated the relevant 

importance of criterion   with respect to criterion   and         ⁄ . 

Entries     of the diagonal are Equal to 1. 
Then, the mathematical process commences to find and 

normalize the relative weights for each of the criteria. For each 

criterion    it determines the quantity representing the geometric 

mean of the elements of the     row of A. 
 

 ̂  √∏    
 
   

 
                                                                 (2) 

 

The weight of each criterion   is then calculated as: 
 

   
 ̂ 

∑  ̂ 
 
   

                                                                          (3) 

 

and  ∑      
 
    The normalized weight vector    is also called 

priority vector. 
In the final stage, the methodology is focused on the 

measurement of the inconsistency of the judgments. To verify the 
level of logical inconsistency of matrix A, Saaty (1980) defined the 
consistency index as: 
 

                                                                      (4) 
 

Where,      is the largest Eigenvalue of matrix A. Saaty (1980) 
suggested comparison of CI with the average random index from 
the empirical data called Random Consistency Index (RI) in order to 
obtain what is called Consistency Ratio (CR), that is: 

 

                                                 (1) 

 

 
 
 

𝐶𝐼 =
   𝑥 −1

 −1
                                                                                    (1) 
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Table 3. Data and ratio analysis for Municipality 1. 
 

Variable 2011 2012 2013 2014 2015 Mean 

VAR01 14.663 14.475 12.538 11.73 11.125 12.906 

VAR02 6.047 4.585 3.532 3.213 3.704 4.216 

VAR03 0.379 1.293 0.649 0.459 0.399 0.636 

VAR04 59.8 56.3 60.73 63.92 68.07 61.76 

VAR05 31.67 34.72 30.8 26.99 23.49 29.53 

VAR06 27.44 28.36 41.71 44.34 64.63 41.3 

VAR07 53.3 48.84 42.98 47.85 44.19 47.43 

VAR08 44.0 33.1 35.4 35.5 37.46 37.09 

VAR09 9.3 15.74 7.58 12.35 6.73 10.34 

VAR10 18.63 23.95 29.47 29.76 31.75 26.71 

VAR11 661 652 566 529 502 582 
 

Notes: (1) VAR01-VAR03 are in millions euro; (2) VAR04-VAR10 are in %. 
 
 
 

                                                                                   (5)                                            
 
If the value of CR is less than 0.1, it is typically considered 
acceptable; larger values require the decision-maker to reduce the 
inconsistencies by revising judgments. 

 
 
RESULTS 
 
Data ratio analysis per municipality 
 
The data were drawn and further calculated from the 
account charts of the years from 2011 to 2015 which 
were received on demand from the municipalities. 
Subsequently, they are presented in Tables 3, 4 and 5 
and there is an analytical financial presentation of data of 
every municipality with their comparative analysis. 
 
 
Municipality 1 
 

Regarding the variables VAR01 to VAR03, there is a 
significant decrease in the total collected revenue for the 
years 2011-2015. State subsidies to cover operating and 
investment costs show a significant reduction from 2011 
to 2015, which means that the municipality should 
arrange for the establishment and collection of its own 
revenue, as well as for the development and creation of 
infrastructure projects and to turn to other forms of 
funding. 

For the variables VAR04 to VAR06, from the 
participation of each revenue group (regularly-
extraordinary) to the total revenue collected, the 
autonomy ratio and the instability ratio were calculated. 
After processing the data, the following results were 
obtained: from the range of values moving from the 
autonomy ratio, from 56.3 to 68.07%, it can be inferred 
that  the  Municipality   1   relies    more   on   the   regular 

revenues, which are foreseeable sources of revenue, 
which allows it to plan its action. The municipality can be 
considered autonomous because it is more than 50% and 
has a constant trend of growth. The constant decline in 
the instability ratio means that the municipality is not 
based on uncontrolled sources of revenue, that is, 
extraordinary income, which is also confirmed by the 
values of the previous ratio. The municipality does not 
have difficulties in planning its action because it is more 
reliant on its regular revenue. 

Analysis of the variables VAR07-VAR10 reveals that 
the municipality, with a significant increase in its own 
revenue tactics, is increasingly operating autonomously. 
It is based on its own regular revenues, not the subsidies 
it receives from the state to meet its operational needs. 
Because the value of the dependence ratio is of twofold 
importance, high prices mean dependence on external 
sources of finance, but also low prices mean that the 
municipality is unable to absorb European funds, so the 
ratio of regular subsidy dependence and the ratio of 
dependence on extraordinary subsidies will be 
calculated. Reducing the price of the dependence on 
regular subsidies ratio means that the Municipality‟s self-
reliance is constantly increasing. It is based more on its 
own revenues, which is also confirmed by the functional 
independence ratio. On the other hand, the rates of the 
dependence on irregular subsidies are low. This means 
that the Municipality 1 should use the co-funded 
European programs to provide resources for the 
development of the region. The values of the 
independence ratio are constantly increasing, which 
means that the municipality is becoming more and more 
independent. 

Based on the revenue per resident ratio (VAR11), it is 
understood that the amount of each citizen‟s total income 
is constantly decreasing. Each year, the municipality has 
an ever smaller per capita income for the implementation 
of its strategic objectives. The burden ratio, which reflects 
the amount of each resident‟s own income tax revenue, is  

 

 

𝐶𝑅 =
𝐶𝐼

𝑅𝐼
                                                                                          (1) 
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Table 4. Data and ratio analysis for Municipality 2. 
 

Variable 2011 2012 2013 2014 2015 Mean 

VAR01 8.93 8.112 7.743 6.701 7.819 7.861 

VAR02 4.075 2.686 2.59 2.574 2.596 2.904 

VAR03 0.5 0.765 0.45 0.349 0.308 0.475 

VAR04 72.0 54.2 62.8 69.4 67.30 65.14 

VAR05 15.0 34.0 25.0 17.3 14.77 21.21 

VAR06 33.0 35.0 32.0 30.0 37.89 33.58 

VAR07 60.0 41.0 52.0 55.8 49.49 51.66 

VAR08 48.18 34.8 42.13 48.5 41.85 43.09 

VAR09 11.82 6.2 9.87 7.3 7.64 8.57 

VAR10 25.45 21.15 24.67 21.93 26.37 23.91 

VAR11 422 383 366 316 369 371 
 

Notes: (1) VAR01-VAR03 are in millions euro; (2) VAR04-VAR10 are in %. 
 
 
 

increasing while the per capita fee burden index is 
decreasing. 
 
 
Municipality 2 
 
For the variables VAR01 to VAR03, there is a continuous 
decrease in total collected revenue from 2011 to 2014, 
while in 2015 as compared to 2014, there is an increase. 
From the analysis of the variables VAR04 to VAR06, 
state subsidies that cover operating and investment costs 
show a significant decrease, which means that the 
municipality should arrange for the establishment and 
collection of its own revenues as well as for the 
development and creation of infrastructure projects to 
turn to other forms financing. From the participation of 
each revenue group (regularly-extraordinary) to the total 
revenue collected, the autonomy ratio and the instability 
ratio were calculated. After the data were processed, the 
following occurred: From the value range that moves the 
autonomy ratio, from 54.2 to 72.0%, it appears that the 
Municipality 2 is more reliant on regular revenues, which 
are predictable sources of revenue. This allows the 
municipality to plan its action. The municipality can be 
considered autonomous because the ratio values are 
more than 50%. The instability ratio values are low, 
suggesting that the municipality is not relying on 
extraordinary revenue, but only on predictable revenue 
sources that give it the possibility of programming. 

Regarding the variables VAR07-VAR10 From the 
rates of the dependence ratio, it appears that most of the 
regular revenue of the municipality is the subsidies 
received from the state. The same revenue regularly 
collected is below 50%, showing a significant 
improvement in 2015. The Municipality 2 cannot therefore 
be considered to be functionally autonomous and to rely 
on its own potential. Since the value of the dependence 
ratio is twofold, high values mean reliance on external 
sources of finance,  but  also  low  values  mean  that  the 

municipality is unable to absorb European funds, so the 
ratio of dependence on regular subsidies ratio and the 
dependence on irregular subsidies ratio are needed so as 
to have a clear picture. The bulk of the subsidies are the 
regular subsidies received from the state to meet 
operational needs. Exceptional subsidies are low. This 
means that the Municipality 2 should use the co-funded 
European programs to provide resources for the 
development of the region. The values of the 
independence ratio come are low. The municipality 
cannot rely on its own revenue, which makes it harder for 
its financial planning. 

Based on the revenue per resident ratio (VAR11), we 
understand that the amount of each citizen‟s total income 
is constantly decreasing. Each year, the municipality has 
an ever smaller per capita income for the implementation 
of its strategic objectives. 
 
 
Municipality 3  
 
Regarding the variables VAR01 to VAR03, the total 
collected revenue values, received over the past five 
years as shown in Table 5, are roughly the same. 

For the variables VAR04 to VAR06, from the price 
range that moves the autonomy ratio, from 55 to 71.13%, 
it appears that the Municipality 3 is more reliant on 
regular revenues, which are predictable sources of 
revenue. This allows the municipality to plan its action. 
The municipality can be considered generally autonomous 
because the ratio values are more than 50%. The values 
of the instability ratio are low, suggesting that the 
Municipality 3 is not based on extraordinary revenue but 
only on predictable sources of revenue, which also gives 
it the possibility of programming. From the values of the 
operational independence ratio, it appears that most of 
the municipal revenue is the subsidies received from the 
state. 

From   the   analysis  of  the  variables  VAR07-VAR10,  
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Table 5. Data and ratio analysis for Municipality 3.  
 

Variable 2011 2012 2013 2014 2015 Mean 

VAR01 9.982 10.624 9.992 10.101 9.642 10.068 

VAR02 4.904 3.232 3.117 2.828 2.85 3.386 

VAR03 0.343 1.173 0.588 0.398 0.307 0.562 

VAR04 71.13 55.1 55.0 57.6 61.9 60.15 

VAR05 17.38 34.6 35.3 32.3 29.1 29.74 

VAR06 27.81 42.4 30.3 38.0 39.0 35.5 

VAR07 61.43 56.5 54.3 49.1 48.4 53.95 

VAR08 51.35 31.7 38.36 35.74 37.29 38.89 

VAR09 10.08 24.8 15.94 13.36 11.11 15.06 

VAR10 20.7 23.76 17.49 22.5 24.99 21.89 

VAR11 498 530 498 504 481 502 
 

Notes: (1) VAR01-VAR03 are in millions euro, (2) VAR04-VAR10 are in %. 

 
 
 
there is the same regularly received revenues range of 
below 50%. The municipality cannot therefore be 
considered to be functionally independent and to rely on 
its own revenue-making potential. Since the value of the 
dependency ratio is twofold, high values mean reliance 
on external sources of finance but also low values mean 
that the municipality is unable to absorb European funds, 
so the dependence on regular subsidies ratio and the 
dependence on irregular subsidies ratio will be calculated 
in order to have a clear picture. The majority of subsidies 
are the subsidies received from the state to meet 
operational needs. Grants for investment, as well as 
subsidies from European programs, represent a small 
percentage. This means that the Municipality 3 should 
use the co-funded European programs to provide 
resources for the development of the region. The values 
of the independence ratio make it difficult to plan 
financially, but the fact that the ratio values are constantly 
rising is encouraging. 

From the revenue per resident ratio (VAR11), it is 
understood that the amount of each citizen‟s total income 
is constantly fluctuating. The revenue per resident ratio of 
the same income collected and the fees payable 
increases. 
 
 
Ratio analysis 
 
Regarding the average of the total collected revenue for 
the years 2011-2015, Municipality 1 displayed the highest 
collected revenue followed by Municipalities 2 and 3. 

Then, regarding the average of the rates of every 
indicator (VAR04-VAR06) during the last five years, the 
rate of the autonomy ratio is higher for Municipality 2. As 
compared to other municipalities, Municipality 2 has a 
greater capability of programming its actions based on 
predictable revenue sources which are its total regular 
revenue. Taking the average of the five-year period into 
account, the rate of the instability  ratio  is  higher  for  the 

municipality of Municipality 3. The total irregular revenue 
in relation to the total collected revenues is higher as 
compared to the other municipalities. The regular 
revenue, is not considered a predictable source. This 
causes problems on programming. Taking the average of 
the five-year period into consideration, the rate of the 
operational independence ratio (VAR06) is higher for 
Municipality 1 in relation to the others. This municipality 
raised its regular revenue achieving operational 
autonomy and limited its dependence on government 
granting. 

Since the rate of the dependence indicator (VAR07) 
has a dual meaning, as previously mentioned, we will 
calculate the dependence on regular subsidies ratio 
(VAR08) and the dependence on irregular subsidies ratio 
(VAR09) so as to have a clear picture. The municipality 
with the highest indicator of dependence on regular 
subsidies ratio and the lowest dependence on irregular 
subsidies ratio is Municipality 2. Besides, it was the 
municipality with the lowest rate of the operational 
independence ratio confirming the rate of this specific 
ratio. The irregular subsidies are less than those of the 
other municipalities, thus, it should submit proposals to 
European programs to raise funds. The municipality with 
the highest independence indicator (VAR10) is 
Municipality 1. As compared to the others, it mostly relies 
on its own revenue which renders it more independent. 

For Municipality 1, the total revenue corresponding to 
each resident (VAR11) is more in comparison with the 
others. Therefore, Municipality 1 holds a larger sum per 
resident for the implementation of its strategic goals. 
 
 
AHP assessment system results  
 
It is generally accepted that financial ratios of an entity 
can be compared without any model mainly because they 
are absolute values and can be interpreted by any expert. 
The  problem  arises  when  someone  wants  to compare  
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Table 6. Criteria and sub-criteria in the AHP model and their local and global weights. 

 

Criteria Weight Sub-criteria Local weight CR Global priority (%) 

Independence  0.751 

V06 0.057 
0.031 

 

4.30 

V10 0.597 44.90 

V11 0.346 26.00 

      

Stability  0.178 

V01 0.112 

0.04 

2.00 

V04 0.264 4.70 

V05 0.577 10.30 

V07 0.047 0.80 

      

Dependence 0.071 

V02 0.057 

0.02 

0.40 

V03 0.106 0.70 

V08 0.222 1.60% 

V09 0.615 4.30 

      

CR 0.03     

 
 
 
entities according to more than few financial ratios. It is 
easy to conclude which entity is better or best according 
to one financial ratio, but it is slightly more difficult to 
determine which is better or best in certain performance 
segment or in general. The problem is considerably more 
complex when someone needs to compare several 
entities according to their performance during several 
years and also express his demands and preferences. 
For such complex problems, a model has to be 
developed. 

In this paper, an assessment system for municipalities 
in Greece was proposed based on the Analytic Hierarchy 
Process (AHP). Besides tangible, the AHP enables 
comparisons of intangible criteria. This attribute is used to 
enable users to express their judgments on their 
performance. The model developed in this paper is based 
on the accounting ratios presented in the third section 
and further analyzed in the fourth section. The model was 
developed in R programming language (R Core Team, 
2016) using the AHP package (Glur, 2018).  

The first step towards the development of such an 
assessment tool was to decompose the decision problem 
into a hierarchy map which, in terms of our study, means 
to create groups of ratios that have common 
characteristics and give information on specific segment 
of municipalities‟ performance. For the purposes of the 
study, these ratios were separated into three groups. The 
separation of the ratios, as well as their evaluation, was 
identified as a result of literature reviewing and 
interviewing with leading experts. These groups constitute 
the criteria of the model while the ratios, the sub-criteria 
(Table 6). In other words, it is concluded that the financial 
performance of a municipality can be assessed by a 
group of financial ratios (V06, V10 and V11) measuring 
its independence, a group of  financial  ratios  (V04,  V05, 

V07 and V01) measuring its stability and a group of 
financial ratios (V02, V03, V08 and V09) measuring its 
dependence. 

The second step involves the pair-wise comparison 
among the three groups. More precisely, the directors of 
the department of accounting of the two municipalities as 
well as members of the faculty of the Technological 
Educational Institute of Central Macedonia were 
interviewed in order to express their professional opinion 
about the importance of the accounting ratios in public 
accounting under consideration in assessing the 
performance of a municipality based on a nine point 
weighting scale (Table 2). Consequently, a comparison 
matrix A (Equation 1) is constructed.   

The third step is dealing with the estimation of the 
importance (weights) for the criteria using Equation 2 and 
3. The consistency of judgments was then checked, that 
is, a review of the judgments was done in order to ensure 
a reasonable level of consistency in terms of 
proportionality and transitivity (Equations 4 to 5).  It is 
concluded from Table 6 that the most important criterion 
is Independence (0.751) followed by Stability (0.178) and 
Dependence (0.071), respectively. The consistency result 
(CR=0.03) was acceptable indicating that judgments 
were consistent.  

The fourth step, a similar procedure followed in steps 2 
and 3 was executed in order to derive the local weights 
for each sub-criterion in each criterion, which indicate the 
preferred ratio with respect to each group. When it comes 
to the independence criterion, the most important sub-
criterion is independence ratio followed by the revenue 
per resident ratio. The sub-criteria with the highest weight 
among sub-criteria of the stability ratios are the instability 
ratio and the dependence ratio. The most important sub-
criteria  of  the dependence ratios are the dependence on  
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Figure 1. Comparative performance of municipalities based on AHP model for the period of 2011-2015. 

 
 
 
regular subsidies ratio and the dependence on irregular 
subsidies ratio.  

The fifth step is devoted to what is called, Model 
Synthesis. In this fifth step, there is need to calculate the 
global priority for each sub criterion; that is, priorities that 
take into account not only our priorities of sub criterion for 
each criterion but also the fact that each criterion has a 
different importance. Given that we are using all the 
values provided in the model, this step is called model 
synthesis. 

In order to validate the results, performance ranking of 
the three municipalities for the period of 2011-2015 years 
were obtained using the accounting ratios presented in 
the fourth section. According to the weights of criteria and 
sub-criteria and the local importance of every alternative, 
the application generates the overall priority list of 
municipalities (Figure 1). 

The results of the validation show that Municipality 1 
has the highest overall priority for all years but 2011. The 
main reason for such a result is the highest local priority 
of the independence ratio (VAR10), which was 
recognized as the most important criterion from the view 
point of the experts. 
 
 
Managerial implications and discussion  
 
The New Public Management (NPM) served from the 
beginning of the 1990s as the theoretical framework for 
the implementation of mergers in every public sector or 
even worldwide and consequently at municipalities 
(Reingewertz,  2012;   Saarimaa   and   Tukiainen,  2015; 

Blesse and Baskaran, 2016; Hirota and Yunoue, 2017). 
In Greece, after the outbreak of the U.S‟s crisis in mid-
2007 and as a partial side effect of this, there was a 
severe debt crisis in Greece at the end of 2009. In 2009, 
the Greek government resorted to the „support 
mechanism‟ (known as „troika‟), a mechanism which was 
set up by the International Monetary Fund, the European 
Union and the European Central Bank (Pazarskis et al., 
2016). During the following period, the Greek government 
was forced to take several actions, one of which was the 
reduction of provided resources for municipalities. 

In 2010, the “Kallikratis” program, an important 
administrative reform, occurred in Greece and the 
existing municipalities were united in larger ones so as to 
achieve improvement of public administration in the local 
government administration level. The new 325 
municipalities emerging from this new structure in primary 
local government administration have to deal with new 
extended responsibilities, but also to operate with a 
reduced funding, as referred above due to the debt crisis 
and the obligatory reductions from „troika‟. In this 
austerity environment in Greece due to the economic 
crisis, local government administration (municipalities) 
should apply effective financial accounting techniques 
and mostly to enforce collection of local public revenue. 

Obviously, in austerity periods and with a reduced 
funding from central government the most important 
issue for a public organization is its ability to collect 
revenues. This paper aims to provide essential 
knowledge on this field by selecting a set of revenues 
ratios from public accounting, which were selected not 
only as a  result  of  relevant  literature reviewing, but also  
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after interviewing ten leading experts in this field and 
similarly to other past studies (Mizrahi and Ness-
Weisman, 2007). Besides, in Greece, the case on 
restricted borrowing does not exist (as in other states 
worldwide, for example in U.S.), but the Greek state 
guarantees for the municipal debt and requires and 
checks for enhanced collection of revenues. Thus, the 
ability of a municipality to collect revenues gains on this 
paper intentionally extended research attention as it is 
the most important issue for a public organization over an 
austerity period.  

Furthermore, from the beginning of the debt crisis and 
with a reduced funding from Central Independent 
Resources (C.I.R.) for municipalities, there is a large 
discussion between the central government and local 
administrations during the last years about the way C.I.R. 
should be shared among the 325 municipalities. Till now, 
there is a model that takes into account the level of 
unemployment for every municipality, the local 
development, the geographical position (near borders, on 
an island) etc. Within this model, there is no parameter of 
a supreme success in resource administration. For 
example, if a municipality cares for the environment, it 
receives an environmental grant or prize in a European or 
national level. But there is no provision or practise for the 
case of excellent public administration of local funding. 
Also, if that is the case in some municipalities (thus, their 
citizens are enforced to pay more local taxes than in 
other municipalities) this should be recognised from many 
aspects. Not only from a grant in a local administration 
level,  but also from an extra funding for this municipality, 
for example 3% of  C.I.R., as the citizens that are 
enforced to pay more local taxes than others, and thus, 
they should receive an extended funding from C.I.R for 
investing expenditure. 

From this aspect, the aim of the study is to propose an 
assessment tool for evaluating the financial efficiency of 
municipalities in Greece based on several revenue ratios 
drawn from their public accounting data than any other 
examined approach (Agostino and Arnaboldi, 2018; 
Arnaboldi et al., 2015; Siverbo, 2014). Consequently, the 
development of such a tool should be based on multi-
criteria analysis since it involves the assessment of 
several criteria/revenue ratios of the municipality under 
evaluation. Indeed, there are plenty of multi-criteria 
methods that have been used in financial analysis in both 
the private and the public sector (Zopounidis and 
Doumpos, 2002). The AHP is a well-known multi-criteria 
technique that is still widely used in performance 
evaluation of the public sector and municipalities as well 
(Mizrahi, 2017; Mizrahi and Ness-Weisman, 2007). As a 
decision method, AHP not only dissects a complex multi-
criteria group decision problem into a hierarchy of more 
easily comprehended sub-problems, but it is also a 
measurement theory that prioritizes the hierarchy and 
consistency of judgmental data provided by a group of 
decision makers.  Therefore,  the  authors  believe  that  it  

 
 
 
 
can definitively become and can be recommended as tool 
for financial analysis on municipal level.  

This paper develops a model as a decision-making tool 
for performance management systems that maximizes 
the importance of public accounting revenues, 
encourages the use of real performance information (as 
public accounting data), and promotes an organizational 
culture in local development level on municipalities that 
favours excellence in revenues‟ performance 
management. The examined framework applies the 
analytic hierarchy process methodology, which is usually 
used for grading multi-criteria alternatives where a 
subjective (expert) comparison between alternatives is 
required (Mizrahi, 2017). The created AHP model 
proposes a general model and an example from three 
Greek municipalities could be applied as a guide in the 
analysis of financial statements with ratios of all the 
municipalities in Greece, providing a municipalities‟ rating 
tool of good or not performance. This evaluation tool 
could be used in Greece or elsewhere from the policy 
makers and managers in the central state authorities or 
the municipalities system worldwide to deliver a possible 
“bonus” for the good ones from the state revenue 
resources of the Government Budget. 
 
 
Conclusion 
 
The institution of local government in Greece dates back 
to 1833. Municipalities (Local Government Organizations) 
belong to the administration of local affairs. Municipalities 
have administrative and financial autonomy. The state is 
taking care of securing resources to fulfil their mission by 
subsidies. In 2010, with the “Kallikratis” program, the 
existing Greek municipalities were divided into 325 new 
municipalities. However, the reform took place in a 
difficult time for Greece and municipalities have to fulfil 
their new responsibilities under a reduced-rate regime by 
the central government. It is therefore essential that they 
be managed efficiently and, in particular, local public 
revenue is collected. 

The purpose of this paper is to analyze revenue by 
using ratios in three municipalities with the same 
characteristics from one randomly selected Greek 
Prefecture, in order to allow for comparative analysis. 
The Prefecture of Serres with the municipalities of Sintiki, 
Herakleia and Visaltia were selected and based on their 
public accounting data from 2011 to 2015 were evaluated 
for their performance in this period that is after the 
implementation of the “Kallikratis” program. As with every 
economic unit, municipalities also need to use ratios that 
show the dynamic and static image of the organization in 
an embossed way so that the success of this program 
can be evaluated. 

After analysing the ratios, it is concluded that in the 
municipalities in question state subsidies represent the 
largest proportion of  their  revenues. They  are  therefore  



 
 
 
 
heavily dependent on the ability of the central 
government to reimburse them for subsidies, thus limiting 
their autonomous action. Also, since the revenue from 
the central administration for the execution of projects 
can only cover their maintenance needs of existing 
infrastructure, they should make use of all the 
possibilities offered to them to submit proposals for 
funded projects. 

Furthermore, it was observed that the unproven own 
revenues are constantly increasing. That is why they 
should move all their revenue collection processes and 
make the most efficient use of their immovable and 
movable property in order to ensure their operational 
autonomy. Moreover, the economic “weakness” of the 
citizens on the one hand, and also the new responsibilities 
of the municipalities, as well as their developmental role, 
on the other, make utilizing and collecting their own 
revenues necessary in order to avoid liquidity problems in 
the future. 

As a conclusive remark, it can be said that 
municipalities with new increased competencies in the 
post-Kallikrati period and with reduced state subsidy 
cannot be strong growth and efficient local public service 
providers unless they manage a high level of financial 
management so that they can meet the needs of their 
citizens and the requirements of the time (thus achieving 
the objectives of the “Kallikratis” program). 

Thus, in order to compare several entities, as the 
municipalities of the study, according to their 
performance during several years, a model has to be 
developed. More specifically, an assessment system for 
municipalities in Greece has been proposed based on the 
Analytic Hierarchy Process (AHP). The model developed 
is based on ratios from public accounting data and 
primarily based on public revenues. For the purpose of 
the study, these ratios were separated into three groups. 
These groups constitute the criteria of the model while 
the , the sub-criteria. The model was developed in R 
programming language using the AHP package. The 
results of the study show that the highest overall priority 
for every year but the first examined year has one of the 
three municipalities. 

The created AHP model could be applied as a guide in 
the analysis of financial statements with ratios of all the 
municipalities in Greece, providing useful findings on the 
efficiency of each one of the examined municipalities. 
Also, it can be used as a municipalities‟ rating tool of 
good or not performance, with a possible “bonus” for the 
good ones from the state revenue resources of the 
Government Budget. This evaluation tool could be used 
in Greece or elsewhere from the policy makers and 
managers in the central state authorities or the 
municipalities system worldwide. 

In terms of future research, the following investigations 
are recommended.  

Firstly, the comparison of the municipalities could cover 
either a different control period, either before or after the 
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economic crisis  in  Greece. This comparative 
investigation could help in raising awareness of the 
impact of the economic crisis on Greece.  

Secondly, a comparison with other European 
companies can be carried out in the manner currently 
investigated. This would result in a better understanding 
and perspective on the extent of the economic crisis on 
Greek municipalities as compared to municipalities in 
other countries.  

Thirdly, a study on an extended sample using a 
different approach method (neural networks) could 
provide a different approach in the same examined 
problem. Such future research could be of additional 
usefulness to interested parties (policy makers and 
official authorities, business executives and managers in 
the LGOs, and consultants in the public sector). 
 
 

CONFLICT OF INTERESTS 
 

The authors have not declared any conflict of interests. 
 
 
REFERENCES 
 
Agostino D, Arnaboldi M (2018). Performance measurement systems in 

public service networks. The what, who and how of control. Financial 
Accounting and Management 34(2):103-116. 
https://doi.org/10.1111/faam.12147 

Arnaboldi M, Lapsley I, Steccolini I (2015). Performance Management in 
the Public Sector: The Ultimate Challenge. Financial Accounting and 
Management 31(1):1-22. https://doi.org/10.1111/faam.12049 

Bellas A, Kontogeorga G, Thanasas G, Papadatos K, Goulas D (2010). 
Deviations of Budgetary Data and Outcomes of the First Degree 
Local Authorities: The Case of the Local Authorities in the Prefecture 
of Achaia for the Period 2005 to 2007. 3rd Int. Conf. on Accounting 
and Finance, 25-27 August, Skiathos Isl., Greece. Retrieved from: 
https://ssrn.com/abstract=1684261 

Blesse S, Baskaran T (2016). Do municipal mergers reduce costs? 
Evidence from a German federal state. Regional Science and Urban 
Economics 59(1):54-74. 
https://doi.org/10.1016/j.regsciurbeco.2016.04.003 

Brusca-Alijarde MI (1997). The Usefulness of Financial Reporting in 
Spanish Local Governments. Financial Accounting and Management 
13(1):17-34. https://doi.org/10.1111/1468-0408.00024 

Christiaens J (1999). Financial Accounting Reform in Flemish 
Municipalities: An Empirical Investigation. Financial Accounting and 
Management 15(1):21-40. https://doi.org/10.1111/1468-0408.00072 

Cohen S (2008). Identifying the Moderator Factors of Financial 
Performance in Greek Municipalities. Financial Accounting and 
Management 24(3):265-293. https://doi.org/10.1111/j.1468-
0408.2008.00453.x 

Cohen S, Karatzimas S, Naoum VC (2017). The Sticky Cost 
Phenomenon at the Local Government Level: Empirical Evidence 
from Greece. Journal of Applied Accounting Research 18(4):445-463. 
https://doi.org/10.1108/JAAR-03-2015-0019 

Godard A (2010). Contemporary Public Sector Accounting Research - 
An International Comparison of Journal Papers British Accounting 
Review 42(2):75-87. https://doi.org/10.1016/j.bar.2010.02.006 

Glur C (2018). AHP: Analytic Hierarchy Process, R package version 
0.2.12. Retrieved from: https://CRAN.R-project.org/package=ahp 

Hirota H, Yunoue H (2017). Evaluation of the fiscal effect on municipal 
mergers: Quasi-experimental evidence from Japanese municipal 
data. Regional Science and Urban Economics 66(1):132-149. 
https://doi.org/10.1016/j.regsciurbeco.2017.05.010 

Kontogeorga G, Thanasas GL, Tsianti V. The Introduction of the 
Accrual Accounting System in the Local Government in Greece: A 

https://doi.org/10.1111/faam.12147
https://doi.org/10.1111/faam.12049
https://ssrn.com/abstract=1684261
https://doi.org/10.1016/j.regsciurbeco.2016.04.003
https://doi.org/10.1108/JAAR-03-2015-0019
https://doi.org/10.1016/j.bar.2010.02.006


60          J. Account. Taxation 
 
 
 

Financial Analysis of the Local Authorities in the Prefecture of Achaia. 
Li L, Liu F, Li  C  (2014).  Customer  satisfaction  evaluation  method  for 

customized product development using Entropy weight and Analytic 
Hierarchy Process. Computers and Industrial Engineering 77:80-87. 
https://doi.org/10.1016/j.cie.2014.09.009 

Mizrahi S (2017). A Framework for Strategic Performance Management 
for the Public Sector Using the Analytic Hierarchy Process. In: Public 
Policy and Performance Management in Democratic Systems, 
Palgrave Macmillan: 99-126. Available at: 
https://doi.org/10.1007/978-3-319-52350-7_5 

Mizrahi S, Ness-Weisman I (2007). Evaluating the Effectiveness of 
Auditing in Local Municipalities using Analytic Hierarchy Process 
(AHP): A General Model and the Israeli Example. International 
Journal of Auditing 11(3):187-210. https://doi.org/10.1111/j.1099-
1123.2007.00364.x   

Mu E, Pereyra-Rojas M (2017). Practical Decision Making. Springer 
Briefs in Operations Research, Springer, NY. 
https://doi.org/10.1007/978-3-319-33861-3 

Pazarskis M, Giovanis N, Pantelidis P, Metskas V (2016). Evaluation of 
the Kallikratis Program in the Municipality of Serres: Analysis of 
financial data and human resources. 11th MIBES Int. Conf., 22-24 
June, Heraklion, Greece. Retrieved from: 
http://mibes.teilar.gr/proceedings/2016/Pazarskis-Giovanis-
Pantelidis-Metskas.pdf 

Pazarskis M, Alexandrakis A, Bousnaki S (2013). A First Economic 
Assessment of the Implementation of the “Kallikratis” Program in the 
Municipality of Serres. 3rd Int. Conf. of History and Culture, 17-19 
October, Serres, Greece, Conference Proceedings pp.549-564. 

R Core Team (2016). R: A language and environment for statistical 
computing. R Foundation for Statistical Computing, Vienna, Austria. 
Retrieved from:  https://www.R-project.org/ 

Reingewertz Y (2012). Do municipal amalgamations work? Evidence 
from municipalities in Israel. Journal of Urban Economics 72(2-
3):240-251. http://dx.doi.org/10.1016/j.jue.2012.06.001 

Rajesha G, Malliga P (2013). Supplier Selection based on AHP QFD 
Methodology. Procedia Engineering 64:1283-1292. 
https://doi.org/10.1016/j.proeng.2013.09.209 

Saarimaa T, Tukiainen J (2015). Common pool problems in voluntary 
municipal mergers. European Journal of Political Economy  
38(1):140-152. https://doi.org/10.1016/j.ejpoleco.2015.02.006 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Saaty TL (1980). The Analytic Hierarchy Process. McGraw-Hill, New 

York. 
Saaty RW (1987). The analytic hierarchy process - what it is and how it 

is used. Mathematical modelling 9(3-5):161-176. 
https://doi.org/10.1016/0270-0255(87)90473-8 

Shaverdia M, Heshmati MR, Ramezanic I (2014). Application of Fuzzy 
AHP Approach for Financial Performance Evaluation of Iranian 
Petrochemical Sector. Procedia Computer Science 31:995-1004. 
https://doi.org/10.1016/j.procs.2014.05.352 

Siverbo S (2014). The Implementation and Use of Benchmarking in 
Local Government: A Case Study of the Translation of a 
Management Accounting Innovation. Financial Accounting and 
Management 30(2):121-149. https://doi.org/10.1111/faam.12031 

Smaraidos V, Thanasas G, Kontogeorga G (2014). The Impact of 
Kallikratis Project on Accrual Basis Accounting of the First Degree 
Local Authorities: A Financial Analysis of the Municipalities of the 
Prefecture of Aitoloakarnania. 5th Int. Conf. on Accounting and 
Finance, 4-5 September, Syros Isl., Greece. Retrieved from: 
https://ssrn.com/abstract=2493280 

Vidal LA, Marle F, Bocquet JC (2011). Using a Delphi process and the 
Analytic Hierarchy Process (AHP) to evaluate the complexity of 
projects. Expert Systems with Applications 38(5):5388-5405. 
https://doi.org/10.1016/j.eswa.2010.10.016 

Zopounidis C, Doumpos M (2002). Multi-criteria Decision aid in 
Financial Decision Making: Methodologies and Literature Review. 
Journal of Multi-criteria Decision Analysis 11(4-5):167-186. 
https://doi.org/10.1002/mcda.333 

 

https://doi.org/10.1016/j.cie.2014.09.009
https://www.r-project.org/
http://dx.doi.org/10.1016/j.jue.2012.06.001
https://doi.org/10.1016/j.proeng.2013.09.209

