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Abstract  

The purpose of this study is to provide a detailed description of the spatial distribution of tax 
revenues, non-tax revenues and capital expenditures of the Communes in the Republic of 
Benin, to analyze the spatial interactions between the Commons and to deduce from them 
Communes with a strong neighborhood of spatial interaction. 

The methodological approach consisted in using a database, in the construction of an 
adjacency matrix that made it possible to conceptualize and take into account the 
neighborhood links. The degree of spatial dependence is captured from the global and local 
spatial indices of Moran. 

The main findings of the study indicate that the tax revenues and capital expenditures of the 
Commons are characterized by a random distribution. On the other hand, non-tax revenue is 
spatially self-correlated. However, local spatial analyzes reveal that some municipalities seem 
to be concentrating above average levels of tax revenue and investment spending in their 
neighborhoods. In addition, the analyzes revealed that the influence of the urbanization rate 
on the level of tax revenue, non-tax revenue and investment expenditure is barely perceptible. 
It is therefore necessary to review a better orientation of local development policies.  
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1. Introduction 

One of the decisions of the February 1990 conference of the forces of the Nation is the 
adoption of Decentralization as a system of local governance. But after more than two decade 
of experimentation with decentralization, it is clear that local communities are struggling to 
play the role of impulse and development at the base they deserve. Indeed, the incidence of 
income poverty stood at 40.2% in 2015 against 36.2% in 2011 and 33.3% in 2007, which 
represents a worsening of 4 points between 2011 and 2015 against a decline by 2.9 points 
compared to 2007 (EMICOV,2015). The same report reveals the existence of large regional 
disparities in monetary poverty in 2015. Are municipalities with similar economic 
development indicators in the same neighborhood? Similarly, are municipalities with a low 
level of economic development usually rural? 

1.1 Objectives of the Study 

The main purpose of this study is to contribute to a better formulation of local development 
policies for more efficiency and effectiveness. Specifically, it is about; : Analyzing the Spatial 
Disparity of Tax, Non-Tax and Capital Gains in the municipalities and analyzing Spatial 
Interactions Between Municipalities  to deduce the municipalities with strong neighborhood 
of spatial interaction. 

1.2 The Hypotheses 

The following hypotheses can be tested namely: 

H1: the proximity of the municipalities influences their investment spending and their tax and 
non-tax revenues; 

1.3 Clarifiacation Of Concepts 

1.3.1 Growth Pole 

According to the theory of growth poles, stated by François Perroux (1950), "growth does not 
appear everywhere at once; it manifests itself in certain points, or poles of growth, with varying 
intensities; it is spread by various channels with terminal effects variables for the whole 
economy ". no italic  

1.3.2 Tax Revenues 

Tax revenue refers to revenue from income and profit taxes, social security contributions, taxes 
on goods and services, wage levies, wealth taxes, and transfer taxes. than other taxes. 

1.3.3 Non-Tax Revenue 

Non-tax revenue refers to the municipalities' own revenue from the products of services, 
domain and miscellaneous sales. 
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1.3.4 Clean Recipes 

They include tax revenue (recorded in account 71, excluding the elements of 713 "Tax refund 
and refund”which are "shared revenue") and non-tax revenue (recorded in account 70 of the 
budget nomenclature of communes in the Republic of Benin). 

1.3.5 Shared Recipes 

Shared revenue is the revenue from taxes that municipalities share with the state and 
sometimes other governments. They are recorded in account 713 of the budgetary 
nomenclature of the Communes "Reversal and restitution on taxes ". 

1.3.6 Investment Expenditure  

Capital expenditures consist mainly of operations that result in a change in the consistency or 
value of the territorial community's assets: purchases of durable equipment, construction or 
development of buildings, infrastructure works and acquisition of securities. 

1.3.7 Investment 

Investment is defined as "an immediate advance of monetary resources intended to induce 
reductions in monetary charges in the future.”According to Gérard (1996). Thus understood, 
such a notion seems too general in relation to the study by Patrick Villieu (2000) who defines 
investment in the economic sense as "the acquisition of tangible or intangible goods of 
production". 

1.3.8 Spatial Autocorrelation 

• In empirical work, the economist is often confronted with the use of localized data, that 
is, the processing of observations of a variable measured at different locations distributed 
in space. It is often accepted that these spatial data observed in cross section are 
independent whereas this assumption is rarely justified and should be systematically 
tested. Thus, as early as 1914, Student suspected the presence of a relationship between 
different localized observations. 

• Historically, it is to Cliff and Ord that, after a series of articles in the late sixties and 
early seventies, a book summarizing the state of knowledge in statistics and in spatial 
econometrics (1973). The late seventies and eighties are marked by the refinement of the 
original framework of analysis of Cliff and Ord, more particularly by the development of 
the theory of estimation and tests (Ord, 1975; Paelinck and Klassen, 1979 ; Anselin, 
1980). A number of books report on these developments Cliff and Ord (1981), Anselin 
(1988a), Cressie (1993), Jayet (1993), Anselin and Florax (1995a). 

• Until recently, techniques for specifying, estimating and testing the presence of spatial 
autocorrelation in econometric models were mainly published in specialized journals 
and applied to problems of regional, spatial or urban economics. Thus Can (1992), Can 
and Megboluge (1997), Pace and Gilley (1997) addressed the treatment of spatial 
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autocorrelation in hedonic models of real estate prices, while Anselin, Varga and Acs 
(1997) and Varga (1998) studied spatial externalities of information due to university 
research and R & D. However, spatial econometric methods are now applied to other 
topics such as demand analysis (Case, 1991), the international economy (Aten, 1997), 
public economics (Case et al., 1993; Brueckner, 1998), the rural economy (Benirschka 
and Binkley, 1996), or the phenomena of growth and convergence (Moréno and Treban, 
1997); Rey and Montouri, 1999, Fingleton 1999; Baumont et al., 2001). These methods 
are indeed potentially applicable to all empirical studies requiring the use of spatial data. 

• According to Anselin and Bera (1998) and Anselin (2000), two main reasons can be 
attributed to the renewed attention paid to the consideration of spatial autocorrelation in 
empirical studies in economics. The first is the development of new theoretical currents, 
such as the geographical economy and its ramifications in industrial economics, 
international economics, theories of growth or labor economics, which have generalized 
the taking into account of spatial interactions and externalities. The analysis of the 
economic decisions of the agents. Spatial autocorrelation is the lack of independence 
between geographical observations. So, he is found very often that spatialized variables 
are subject to spatial dependencies (or spatial interactions), which are all the stronger as 
the locations are closer: “everything is related to everything else, but near things are 
more related than distant things "(Tobler, 1970). 

Anselin and Bera (1998) have offers a intuitive definition of autocorrelation space: "Spatial 
autocorrelation can be loosely defined as the coincidence of similarity with locational 
similarity”. On the other hand, negative spatial autocorrelation means that each location tends 
to be surrounded by neighboring locations for which the random variable takes very different 
values. Finally, the absence of spatial autocorrelation indicates that the spatial distribution of 
the values of the variable is random. 

2. Method  

2.1 The Data of the Study 

The data used in this study come primarily from two sources. Budget data are from 2013 and 
provided by the National Commission of Local Finance (CONAFIL). Budget data from 
CONAFIL refer to the 77 municipalities in Benin. 

Information on demography comes from the village notebooks and city districts prepared by 
the National Institute of Statistics and Economic Analysis (INSAE) as part of the 
popularization of the results of the fourth General Census of Population and Housing 
(RGPH4). The intercommunal connectivity matrix was built from mapping and existing 
monographs on communes. 

All municipalities were selected for the analyzes. The population concerned is the total 
population of Benin according to the RGPH4. The variables we consider in our analysis are 
tax and non-tax revenues, and capital expenditures. 
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2.2 Descriptive Statistics 

They will be used to highlight the disparities tax revenues, the non-tax revenue and capital 
expenditures of Commons. It will also be necessary to show the heterogeneity linked to the 
size and demography of Benin's municipalities. This first analysis will provide a better 
understanding of the analysis of interactions related to territorial organization. 

The characteristics of central tendency (arithmetic mean, median and mode) and the 
characteristics of dispersion (standard deviation, coefficient of variation, Gini coefficient and 
quantiles) will be used. 

2.3 Exploratory Analysis of the Data 

For the demonstration of a spatial dependence reflecting social interactions, the literature uses 
exploratory analysis of data. (Crouxet Wasmer, 2000). Exploratory analysis of spatial data is 
a set of techniques used to describe and visualize spatial distributions, to identify atypical 
locations, extreme observations and spatial groupings, to detect patterns of spatial 
associations (Anselin, 1998). This technique focuses on distinguishing the characteristics of 
spatial data. (Anselin, 1989). 

2.4 Establishment of Contiguity Relations 

The measurement of the spatial correlation between agents or geographical areas begins with 
the definition of neighborhood relations between the agents or the geographical zones that are, 
in the context of this study, the 77 municipalities of Benin. 

Thus, if we observe N regions, there are N (N - 1) / 2 different pairs of regions. It is therefore 
not possible to identify correlation relations between these N regions without making 
assumptions about the structure of this spatial correlation. For the 77 municipalities, this 
amounts to defining a square matrix e of size 77 * 77, whose diagonal elements are null (a 
commune can not be its own neighbor). The value of the non-diagonal elements then depends 
on the type of matrix retained. Many neighborhood matrices have been proposed in the 
literature. The main ones are the following: 

-are the adjacency matrices that associate with each immediate neighbor to 1 (and 0 
otherwise). Generally, the notion of neighborhood refers to the existence of a common border 
or not. Thus, one municipaliy will be considered as neighbor of another if both have a 
common border; 

-the matrices taking into account the distance between the geographical areas (1 if d <d0, 1 / 
d 2, e- 2d...). Several indicators can be used according to the definition of distance: distance as 
the crow flies, distance by road or generalization to transport times or accessibility indices. 
Various specifications are also available, the most used ones being the negative exponential 
function or a function of the inverse of the distance. It is assumed in this case that the 
intensity of the interaction between two regions i and j depends on the distance between the 
centroids of these regions.; 
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-the matrices of the nearest neighbors. 

For ease of interpretation, these neighborhood matrices are most often standardized per line, 
ie the sum of the elements per line is 1. For an adjacency matrix, if a neighboring region ak, 
each non zero term of the k-th line will be equal to 1 / k. The term Wy is simply interpreted as 
the neighborhood mean for the variable y. 

In the context of the present study, contiguity relations were constructed with the statistical 
software R and for this purpose, the main input is the polygonal spatial object made on the 77 
Communes of Benin and including the geographic coordinates multiple points pertaining to 
these Commons. All geographic objects used in this study were obtained in the laboratory of 
the Department of Geography of the University of Abomey. 

2.5 Global Space Autocorrelation Test 

For the measurement of global spatial autocorrelation, two statistics are used: Moran I and 
Geary C. 

2.5.1 Statistic I of Moran 

Let xi be the value measured for the common i of the variable x whose spatial distribution we 
want to study. The Moran statistic I, which is only the correlation coefficient applied to 
spatial data, is calculated using the following formula: 

 

where i, j = spatial unit; n = number of spatial units; xi is the value of the variable in unit i 
and w ij are the elements of the spatial interaction matrix, defined in the form of contiguity, 
distances or common boundaries. 

The Moran index thus measures the deviations from the average of its neighbors. 

Like the correlation coefficient, It is between -1 and 1. The autocorrelation is positive 
(negative) if I is strictly positive (negative). The absence of autocorrelation corresponds to a 
zero I index. 

2.5.2 Statistics C of Geary 

Geary's statistics measure the deviations of each place from each of the neighbors. She is 
more sensitive to local variations. His formula is: 
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wherei, j = spatial unit; n = number of spatial units; xi, xj are the values of the variable in unit 
i respectively j and wij are the elements of the matrix of spatial interactions, defined as 
contiguity, distances or common boundaries. As with the Moran index, the Geary index can 
be tested by transformation into scores. 

The Geary index means a positive autocorrelation if it is less than 1. 

The significance test is done in the same logic as that of the Moran index. In the literature, 
Moran's index is often preferred to Geary's because of greater overall stability (Upton and 
Fingleton, 1985). 

Statistics I and C provide very important information on whether or not communities are 
ordered or not in space; This may suggest inter- communal or non-shared spatial interactions. 
However, they do not make it possible to know the spatial structure of the communes or if 
there are atypical localizations. 

2.5.3 Local Spatial Autocorrelation 

The analysis of spatial autocorrelation requires that, after the evaluation of global 
autocorrelation, the local spatial autocorrelation be evaluated. In fact, the local 
autocorrelation tests (LISA) allow us to take a more precise look at sub-regional variations, 
regardless of the overall spatial structure. The local spatial autocorrelation thus makes it 
possible to assess the intensity and the significance of the local dependence between the value 
of a variable in a spatial unit (common for example) and the values of this same variable in 
the surrounding spatial units (more or less). less close). The local statistics thus make it 
possible to deepen the knowledge of the process which gives rise to a global spatial 
association. They measure the concentration around each of the geographical locations 
considered (communes). They thus make it possible to measure the propensity of an area to 
group high or low values of y or, conversely, very different values. 

When the local spatial autocorrelation is positive, the considered commune has a 
neighborhood which concentrates a "wealth”higher than the average of the total sample. 

If, on the contrary, it is negative, the commune in question has a neighborhood composed of 
poor people. 

The formula for the local Moran index is as follows: 

 

Moran Diagram 

The Moran diagram highlights forms of autocorrelation spatiale and examine local instability. 
In this diagram the abscissa in FIG Variable is unknown centered value z and the ordinate its 
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standardized spatial shift Wz where W is the matrix of connectivity standardized. 

Moran diagram divides the plane into four quadrants which correspond to four types of 
existing spatial association between a joint and its neighbors. 

Quadrants HH (a joint associated with a high value surrounded by different municipalities 
high value) and BB (a common associated with low value municipalities surrounded low 
value) represent a positive spatial autocorrelation. 

On the contrary, BH and HB quadrants represent an autocorrelation spatial negative. HB 
configurations correspond to high values in cities that are surrounded by towns with low 
values. The BH configurations correspond to low values in common and which are 
surrounded by high values in common. The Moran scatterplot can detect atypical 
localizations that is to say municipalities which deflect the overall scheme of spatial 
association. 

Moran diagram also allows to schematize the overall spatial autocorrelation in so far I Wz 
slope of the regression line z. 

Although the index of global spatial autocorrelation emerged strong enough significance, this 
may be the fact other variables that are highly correlated to those we study. Thus the 
conclusion would be induced bias. The implementation of an econometric validation 
procedure is necessary (Anselin, 1988). The model econometric confirm the robustness of the 
results emerged from the global autocorrelation indices. 

spatial econometric model 

The econometric model spatial help to validate the robustness of the exploratory results 
spatiaux effects the amounts of revenue and capital expenditure. 

Thus, a spatial model is used to check if the observation y i is explained by the values taken 
by the variables X in the area i and the variable Z in the neighboring regions. 

Indeed, if the revenue own or joint capital expenditures are related their socio-economic 
context and even politics, as recognized Guengant, the contextual framework related to space 
can not be overlooked in explaining those variables budget. 

It is possible that town will not spend or can mobilize revenue is demographically less, and at 
the same time its inhabitants actually migrated to a nearby town serviced more. 

3. Presentation and Analysis of Results 

The presentation of the results will be as follows: Initially, there will be the presentation of 
results demonstrating the disparity in common in terms of fiscal variables under review 
namely capital expenditure, tax revenues and non-tax revenues. Then follow the analysis of 
global and local spatial autocorrelation, ending with the presentation of the econometric 
results. 
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3.1 Exploratory Data Analysis 

Differences in space of tax revenue, income tax and non-investment expenditures  

Space release of tax revenue 

Table 1. Spatial Dispersion tax revenues 

Minimum 1475 

1st Quartile 31400 

Median 60870 

Average 191800 

3 rd Quartile 100900 

Maximum 7  439000 

Variance 723693174641 

Standard Deviation 850701.6 

Coefficient of variation 4.44 

Source: Author's Works, 2016 

It is noted a dispersion of my both revenue fiscales. the standard deviation (850 701.6) 
confirmed by that the coefficient of variation (4, 44) explain dispersion common in terms of 
revenue mobilized.  

This dispersion is characterized in detail by the following statistics: minimum (1 475 000), 
maximum (7 439 000), that artiles (Q1, Me, Q3). 50 % of the total workforce of Commons 
mobilizes each more than 60.87 million (60 870 000) CFA francs for an average annual 
revenue of one hundred and four: Twenty-one million eight hundred thousand (191800000) 
FCFA (median) of tax revenue. Similarly, it should be noted that for the average level of tax 
revenues, 75% of municipalities both posted tax revenue of an amount less than or equal to 
one hundred million nine hundred thousand (100 900 000) FCFA. 

The value of the Gini index (0.7613358) confirms the unequal distribution of revenue in the 
Municipalities of the Republic of Benin. 

Pace release of non-tax revenue 
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Table 2. Dispersion of spatial non-tax revenues  

Minimum 120 

1 st Quartile 22030 

Median 41,540 

Average 115 600 

3 rd Quartile 86730 

Maximum 1  762000 

Variance 58199920960 

Standard Deviation 241246.6 

Coefficient of variation 2.09 

Source: Author's Works, 2016 

It is noted dispersion of the amount of non-tax revenues. The importance of the standard 
deviation (241 246.6) confirmed that the coefficient of variation (2.09) expresses the 
dispersion common in terms of revenue non tax mobilized. 

This dispersion is characterized in detail by the following statistics: minimum (120 000), and 
maximum (1 762 000), and quartiles (Q1, Me, Q3). 50% of the total workforce of 
municipalities each mobilizes more than 41.54 million (41 540 000) CFA francs for an 
average level of income not annual tax hundred fifteen million six one hundred thousand (115 
600 000) CFA francs (median) revenue not tax. Similarly, it should be noted that for this 
average level of revenue, 75% of Towns displayed each recipe not tax an amount less than or 
equal to 86.73 million (86 730 000) CFA francs.  

The value of the Gini index (0.6656499) confirms the unequal distribution of income not tax 
at the Municipalities of the Republic of Benin. 

Graph 2. Lorenz curve of the distribution of non-tax revenue 

3.2 Space Release of Investment Expenditures Of Commons 

Capital expenditures are an indicator of economic development. Indeed, the supply of 
resources and the demand for public goods tend to increase as an economy develops. 
(Abecassis 1994). First, u n given volume of capital expenditure reflects the existence and 
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importance of resources mobilized, which in turn result from the economic dynamism of the 
territory. On the other hand, the more the economy is developed, more infrastructure 
spending are needed. 

Table 3. Spatial spread of investment spending 

Minimum 128 400 

1 st Quartile 243800 

Median 319000 

Average 374200 

3 rd Quartile 411 000 

Maximum 3  300,000 

Variance 126529358166 

Standard Deviation 355709.7 

Coefficient of variation 0.95 

Source: Author's Works, 2016 

It is noted a low dispersion of the amount of investment of Commons in 2013. The value of 
the standard deviation (355 709.7) and that of the coefficient of variability (0.95) conferment 
this low dispersion of Commons in terms of capital expenditure.  

This low dispersion is characterized in detail by the following statistics: minimum (128 400), 
maximum (3 300 000), and quartiles (Q1, Me, Q3). It is noted that 50% of the total number of 
municipalities make investments in the amount of up to three hundred and nineteen million 
(319 000 000) CFA francs for an average level of expenditures annual investment of three 
hundred and sixty four million two hundred thousand (374 2 00 000) CFA (median) of 
investments. Similarly, it is remark than this average level of capital expenditure, 75% of 
municipalities appear each investment of a lower or equal amount to four hundred and eleven 
million (411 000 000) CFA francs.  

This low dispersion of capital expenditure can be explained by the balance of transfers from 
the state towards the municipalities through the resources of Commons Development Fund 
(FADEC) which varies little from a Town other. The central government transfers to local 
authorities allow a significant increase in average of resources ommunes. 
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This situation is traced in the following statistics: 

Table 4. Spatial spread of investment resources from the FADEC 

Minimum 227400 

1 st Quartile 284800 

Median 325900 

Average 339900 

3 rd Quartile 366500 

Maximum 926700 

Variance 8332794643 

Standard Deviation 91284.14 

Coefficient of variation 0.27 

Source: Author's Works, 2016 

For a medium level of FADEC resource transfer of three hundred thirty-nine million nine 
hundred thousand (339  900  000) CFA francs, it is noted that 75 % of the communes show 
a lower transfer amount or equal to three hundred sixty-six million five hundred thousand 
(366  500  000) FCFA. 

The FADEC Resources deducting capital expenditures, provides investment spending outside 
FADEC that best reflect the investment efforts of Commons. The spatial dispersion of said 
expenses is as follows: 

3.3 Space Release of Investment Expenditures Out Fadec Common 

Table 5. Spatial spread of investment spending outside FADEC Commons 

Minimum 210 600 

1 st Quartile 53,190 

Median 90 
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Average 34,310 

3 rd Quartile 66350 

Maximum 2  373000 

Variance 79427648409 

Standard Deviation 281829.1 

Coefficient of variation 8.21 

Source: Author's Works, 2016 

The previous table shows that 25% of municipalities recorded a level of investment FADEC 
out negative. In other words, approximately nineteen (19) municipalities make investments 
for an amount lower than the FADEC transfers allocated to investments. The average 
investment is FADEC out of thirty-four million three 100-10000 (34 310 000) CFA francs. 
Investment FADEC out the lowest recorded level of Commons in 2013 is -210 600 000 FCFA 
while the highest degree is 2 373 000 000 FCFA. 

It is clear from the above that the dispersion of values is more pronounced in investment 
spending outside FADEC. 

3.4 Space Release the Demographics of Commons 

The size of the population that may impact levels of revenue and capital expenditure in the 
Commons, it is important to focus on the dispersion of population sizes of Commons as part 
of the analysis of spatial autocorrelation of their economic development. 

Table 6. Spatial Dispersion Population 

Minimum 16880 

1 st Quartile 78990 

Median 107200 

Average 128000 

3 rd Quartile 131300 

Maximum 679000 
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Variance 10509731152 

Standard Deviation 102517 

Coefficient of variation 0.80 

Source: Author's Works, 2016 

3.5 Analysis of spatial interactions municipalities 

Analysis adjacency matrix 

The results of the construction of the matrix adjacency by the R software are as follows: 

Table 7 a. Results of the adjacency matrix  

Number of regions 77 

Number of nonzero links 356 

Percentage of non-zero weight 6.004385 

Averagenumber of links 4.623377 

3 Town shaving few neighbors 1; 7 

The four municipalities having 
more neighbors 

29; 34; 39 ; 53  

Source: Author's Works, 2016. 

Table 7b. Results of the adjacency matrix (Distribution of the number of links) 

Number of links 1 2 3 4 5 6 7 8 9 

Number of 
Commons 

3 6 10 18 17 16 2 1 4 

Source: Author's Works, 2016 

Theseresultsindicatethat: 

- There are 356 links between the 77 municipalities that make up the Republic of Benin.  

- These links 356 represent around 6% of the possible crosses between Towns (5929 possible 
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crosses). - Each Commune has averaged 4.62 Other towns. The neighbor relationship is high 
for 4 municipalities that own 9 Other towns. These are the municipalities Djidja, 
Zogbodomey, Lalo and ZE. 

- The neighbor relationship is very low for three municipalities that have only one 
neighboring commune. This is of Commons Matéri, Karimama and Tanguiéta.The manual 
verification of this last result shows that these municipalities have actually more of a 
neighboring commune. The differences with the results of the software can therefore be 
explained by the incompleteness of geographical surveys at the Matéri of Commons and 
Karimama Tanguiéta and contained in the operated geographic objects. 

3.6 Test Autocorrelation Global Moran Tax Revenue Revenue no Fiscal and Investment 
Expenditures (Type Contiguity) 

Table 8. Moran test on different variables 

variables I E (I) 
Std. Err. 
(I) 

p-value Obs. 

Tax revenues 0.060077297 -0.013157895 1.0179 0.3087 77 

Non-tax 
revenues 

0.264621574 -0.013157895 3.8609 0.0001129 77 

investments 0.040948550 -0.013157895 0.75204 0452 77 

Investment sex 
cluding FADEC 

0.039526665 -0.013157895 0.73228 0464 77 

Source: Author's Works, 2016 

For tax revenue, investments and investments outside FADEC, the p-value (critical 
probability) on the null hypothesis of spatial autocorrelation is greater than e at threshold 5 %. 
It follows that the spatial autocorrelation is significant for either tax revenues or for capital 
expenditures or for investments adjusted for FADEC transfers. The distribution of values of 
these variables is random. Compared to these variables, i s is thus no interaction between the 
municipalities. The consideration of demographics (variable ratio) leads to the same 
conclusion from a random distribution. 

This is illustrated by the graphic below. 
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Graph 4. Diagram Moran on tax revenues 

Source: Author's Work, 2016 

 

 

Graph 5. Diagram Moran on Investments 

Source: Author's Works, 2016 
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Graph 6. Moran diagram on Investment OUT FADEC 

However, the critical probability (p-value) is less than 5% or 1% for non-tax revenues. It 
follows therefore that the non-tax revenues of the Municipalities of the Republic of Benin are 
significantly spatially correlated self. More I = 0.2646 is greater than zero, indicates a 
positive spatial autocorrelation.  

 

Graph 7. Moran diagram on non-tax revenues 

Source: Author's Works, 2016 
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3.7 Test Autocorrelation Global Geary on Tax Revenue, Income non Fiscal and Investment   
Expenditures (Type Contiguity)  

Given the results of the test Moran, who conclude that non tax are self spatial correlation and 
that tax revenues and capital expenditures are not, it is important to test the overall 
autocorrelation using the Geary coefficient. 

The results of this test are as follows: 

Table 9. Geary test on different variables 

variables G E (G) 
Std. Err. 
(G) 

p-value Obs. 

Tax revenue 0.80217442 1.00000000 2094 0.03626 77 

Non-tax 
revenue 

0.64660697 1.00000000 3.7408 0.0001835 77 

investments 0.83056681 1.00000000 1.7935 0.07289 77 

Investments 
excluding 
FADEC 

0.82841742 1.00000000 1.8163 0.06933 77 

Source: Author's Works, 2016  

The results reveal that Geary threshold of 10 %, there is a spatial autocorrelation are values of 
different variables. Indeed, for these variables, the critical probability (p_value) is less than 
10% which leads to a rejection of the null hypothesis that postulates an absence of spatial 
autocorrelation. Furthermore, the value of the coefficient is less than 1 for all three variables, 
it follows that the spatial autocorrelation detected through the critical probability is positive. 

On the threshold of 1% by cons, only the non-tax revenues are spatially auto correlated 
significantly. 

It is however important to note that in the literature, Moran is often preferred to Geary due to 
greater overall stability (Upton and Fingleton, 1985). It therefore follows that the conclusion 
of lack of spatial autocorrelation in tax revenues and investment spending and the presence of 
spatial autocorrelation of nontax revenue that Moran tests resulted is more likely. According 
to these results, the values of income tax, capital expenditure and investments adjusted for 
transfers FADEC are randomly distributed on the national territory while non-tax revenues 
are self-spatial correlation. 
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3.8 Determination of Common Neighborhood Strong Interaction Space 

Moran test on local tax revenue and out investments FADEC 

Following the global spatial autocorrelation tests, it is important to ascertain the existence of 
local autocorrelation. In other words, it is to check whether despite no overall correlation, 
there is not the Municipalities of the Republic of Benin, the levels of tax revenues and 
investments influence each other in because of neighborhood ties that exist between them. 

The results of the test of the appreciation of the local spatial association on tax revenues 
indicates on the 77 communes of Benin, only the municipalities of Cotonou, Abomey and 
Sèmè-Kpodji have a neighborhood that focuses level tax revenue greater than the overall 
average. Indeed, the value of the P-value for the local Moran index is less at 5% for each of 
the three municipalities. These results confirm the observations made empirically in these 
three municipalities. Indeed, a municipality of Cotonou in its immediate neighborhood, the 
City of Abomey in 2013 which shows a level of revenue Tax 1 158 522 000 FCFA. 
Reciprocally, the Commune of Abomey has in its immediate vicinity the Cotonou Town 
which in 2013 posted a level of tax revenue 7 439 154 000 FCFA. 

The same results are obtained with local Moran test on investments outside FADEC. Indeed 
of the 77 municipalities, only the municipalities of Cotonou, Abomey and Sèmè-Kpodji 
display critical probabilities below the 5% significance level. These municipalities thus have 
a neighborhood that concentrates an investment level off FADEC higher than the overall 
average. 

3.9 Moran of Local Test on Non-Tax Revenue 

As regards non-tax revenue, the results of the local Moran test reveal that the municipalities 
of Cotonou, Ouidah, Abomey, Porto-Novo, Sèmè-Kpodji and Adjarra have a neighborhood 
that concentrates a level of non-tax revenue than The general average. Indeed, the value of 
the P-value for the index of local Moran is less than 5% for each of these municipalities. So, i 
nteraction between Commons affect their respective levels of non-tax revenues. 

This spatial correlation of non-tax revenues could come from the composition of these 
recipes that designate own municipal revenues that come from the products of services, 
domain and various sales. This is the set of items recorded in account 70 “Products of various 
domain services and sales”of the budget nomenclature.  

The resource elements that produce non-tax revenues in public are quite varied and are 
sometimes operating revenues (close enough to the materials of the TDL), sometimes of 
services (Products shipments of administrative acts, acts of Civil Status and conventions, 
signatures of legalization... rights to market services, fees for parking and parking), 
sometimes products Heritage (quarry exploitation and mining in the town, burials products 
and concessions...). These are mainly related to the level and the urban structure of the 
common resources, resources of the subsoil, its geographical position, to brief its natural and 
cyclical economic data. 
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3.10 Econometric Analysis Space 

The spatial econometric analysis is needed to validate the robustness of the results of the 
exploratory analysis of spatial effects on the amounts of tax revenue, non-tax revenues and 
capital expenditures out FADEC. Spatial autocorrelation having been detected in non-tax 
revenues in order to check the strength exploratory results will be compared in the context of 
the present study, two econometric models of non-tax revenues: a model of ordinary linear 
regression and spatial econometric model. The spatial econometric model is an econometric 
model in which a space consideration is integrated. 

In this part, we will proceed with an econometric analysis of non-tax revenues. The objective 
of this study is not to exhaustively search the determinants of non-tax revenues, we will only 
a few variables available in our database (see appendices). 

The dependent variable will be made up of non-tax revenues. Regarding the explanatory 
variables, we will retain the size of the municipal population, urbanization rate, adult literacy 
rate of 15 or over and the proportion of the working population aged 15-64 engaged in the 
primary sector. These variables are close to the explanatory variables used in most empirical 
studies on the determinants of tax revenue. We then assume that the non-tax revenue could be 
explained by these variables because the variables have taken different combinations in the 
literature, often chosen based on data availability. An important element in the literature, it is 
the share of agriculture in GDP,which has often been perceived as having a negative effect 
although not significant in some studies. For example Shin (1969) and Piancastelli (2001) 
found that the share of agriculture in GDP has a negative and significant effect on the total 
share of tax revenues in GDP while ALM Martinez and Vazquez (2003) found a negative but 
insignificant effect of the share of agriculture in GDP, in a panel of developed and developing 
countries. As part of this study, given the lack of data on municipal GDP, the proportion of 
employed in the primary sector was used as a variable close to the share of agriculture in 
GDP. The urbanization rate which is calculated as the proportion ofCommune inhabitants 
living in urban areas and the literacy rate are explanatory variables that are assumed to have 
positive effects on the level of tax and nontax revenue. Regarding the literacy rate, studies 
have shown that people are more likely to know the reasons for the payment of taxes and 
other charges in a more educated society than in a less educated society and this has a 
positive effect on tax compliance (tax effort of ECOWAS countries, WAMA 2011). 
According to the same study, the coefficient associated with the urbanization rate is expected 
to be positive as demand for public services increases with the increase of urban population 
and many public sector activities are concentrated in cities.literacy are explanatory variables 
that are assumed to have positive effects on the level of tax and nontax revenue. Regarding 
the literacy rate, studies have shown that people are more likely to know the reasons for the 
payment of taxes and other charges in a more educated society than in a less educated society 
and this has a positive effect on tax compliance (tax effort of ECOWAS countries, WAMA 
2011). According to the same study, the coefficient associated with the urbanization rate is 
expected to be positive as demand for public services increases with the increase of urban 
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population and many public sector activities are concentrated in cities.literacy are explanatory 
variables that are assumed to have positive effects on the level of tax and nontax revenue. 
Regarding the literacy rate, studies have shown that people are more likely to know the 
reasons for the payment of taxes and other charges in a more educated society than in a less 
educated society and this has a positive effect on tax compliance (tax effort of ECOWAS 
countries, WAMA 2011). According to the same study, the coefficient associated with the 
urbanization rate is expected to be positive as demand for public services increases with the 
increase of urban population and many public sector activities are concentrated in cities. 

The aim is to verify the robustness of the findings of the exploratory analysis, we consider 
successively the Ordinary Least Square and SAR model. 

The estimation results are summarized in the following table: 

Table 10. Summary of econometric analysis 

Non-tax 
revenues 

coefficients RobustStd. Err. p-value 

MCO SAR MCO SAR MCO SAR 

Total 
population 

1624 
1.5757e + 
00 

0141 1.3914e-01 
<2e-16 
*** 

<2e-16 

Urbanization 
rate 

1218.198 
1.3966e + 
03 

741905 
7.1920e + 
02 

0.1050 0.05216 

Literacy rate 1474.873 
1.9342e + 
03 

1507.020 
1.4762e + 
03 

0.3310 0.19012 

Proportion of 
the active 
population in 
the primary 
sector 

-1681.117 
-1.0866e + 
03 

825887 
9.0088e + 
02 

0.0455 
* 

0.22777 

Constant -98132,054 
-1.6371e + 
05 

98535.580 
1.0562e + 
05 

0.3226 0.12113 

Rho   0.13152       0.17882 

R-squared 0.8093           
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Codes of levels of meaning '.' 0 '***' 0.001 '**' 0.01 '*' 0.05 0.1 '' 1  

Source: Works of the author, 2016 

4. Discussion 

4.1 Results of the Model Mco 

The determination coefficient being 0, 8093 and given the fact that the critical probability 
variable population FADEC and Proportion occupied in the primary sector is less than the α 
limit = 5%, the coefficients of these variables were significantly different from zero. As for 
the rate of urbanization and literacy, critical probabilities are higher than 0.05 the coefficients 
of these variables are not significantly different from zero. 

Comparing these results with those of the SAR model is indispensable given the presence of 
autocorrelation revealed by exploratory analysis. Indeed, in the presence of spatial 
autocorrelation, the results of the SAR model should be better than those of the OLS model. 

4.1.1 Results Sar Model 

Critics probability and estimated parameters are the best in the SAR model for the 
urbanization rate and the literacy rate. The critical probability of the population is the same in 
both models. The "rho”which represents the impact of non-tax revenues neighboring 
municipalities on a given joint, is however not significant at the minimum threshold of 5% 
with a value close to 0.1 (0.1788). 

It should be noted that the estimated parameter of the urbanization rate is significantly 
different from zero in any of the two models. 

4.2 Verification Assumptions 

Based on the results of exploratory and econometric analyzes, hypothesis testing can be 
summarized as follows: 

Table 11. Checking assumptions 

HYPOTHESES DECISION 

spatial autocorrelationtax revenues rejected e 

spatial autocorrelation non-tax revenues accepted 

Spatial autocorrelation of investment 
spending outside FADEC 

rejected 

Significant contribution rate of urbanization rejected 
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non-tax revenue 

Source: Author 

Thus, the first hypothesis is checked only for non-tax revenues. Indeed, the test for assessing 
the overall autocorrelation performed by the Moran index led to the non-rejection of the null 
hypothesis of no spatial autocorrelation tax revenues and investment spending. As regards 
non-tax revenue, these tests were conclusive. 

The results of the spatial econometric model disprove the second hypothesis that the rate of 
urbanization contributes significativily amounts of non-tax revenues of Commons. 
Calculating the correlation matrix show also a weak linear dependence between the rate of 
urbanization and the level of revenue non tax (linear correlation coefficient = 0, 58) and 
secondly between the urbanization and expenses investment off FADEC (linear correlation 
coefficient = 0.35). 

5. Conclusion 

In this study we conducted an empirical analysis of the spatial distribution of r tax evenue, 
non-tax revenues and capital expenditure of all Municipalities of the Republic of Benin. With 
Moran indicators (global and local), we detected a lack of spatial dependence between levels 
of income tax and Public investment spending. The analyzes, however, revealed a spatial 
autocorrelation of non-tax revenues of Commons. So, It appears that there is no spatial 
autocorrelation between tax revenues and investments of Commons in Benin Republic. This 
also means that the distribution of tax revenue and capital expenditure of Commons on the 
Beninese territory is random. Local indicators have revealed that there are municipalities that 
concentrate in their neighborhood, levels of non-tax revenue above average and consequently 
influence the overall situation of Commons. These are the municipalities of Cotonou, 
Abomey, Ouidah, Sèmè-Kpodji, Porto-Novo and Adjarra. Indicators also that despite the 
absence of global autocorrelation there is a concentration of income tax and expenditure 
Investment in the municipality of Cotonou and Abomey calavi and Sèmè-Kpodji. 
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