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CASE STUDY OF BJELOVAR-BILOGORA COUNTY, CROATIA

ABSTRACT

Universal service providers have an obligation to provide
a minimum required set of postal services - known as uni-
versal service obligation. To ensure universal service obliga-
tion, regulatory measures (criteria) which service providers
must fulfil are often set up. In this paper, a geographical
analysis of these criteria is conducted using current regu-
latory framework in the Republic of Croatia as an example.
Based on the framework of the gravity model, accessibility
of postal service is presented. The goal of the proposed re-
search is to investigate the application of the gravity model
for determining postal service accessibility, with special em-
phasis on rural areas. To our knowledge, this method has
not been used in previous studies to determine accessibility
of postal services. The results of the applied model could
be used in future planning of access density criteria with
various transportation modes.
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1. INTRODUCTION

Accessibility of services in postal industry (sector)
is viewed through users’ possibility to access elements
of the postal network. According to the Postal Directive
[1], the goal of the universal service obligation (USO)
is to provide access to the postal network, where suf-
ficient number of access points should be ensured,
in rural and urban areas. Access points are physical
elements where postal parcels are deposited to the
postal network (letterboxes, post offices, self-serv-
ing machines, etc.). The Directive defines the postal
network as the system of organization and all types
of resources used by the universal service provider(s)
(USP) for the purposes, in particular, of:

- the clearance of postal items covered by a univer-
sal service obligation from access points through-
out the territory;

- the routing and handling of those items from the
postal network access point to the distribution cen-
ter;

- distribution to the addresses shown on items.

A universal model that would ensure access points
density is not defined, given that the specific geo-
graphic and demographic characteristics vary from
one country to another [2]. Different criteria in Europe-
an countries are analyzed in [3]. The European Regu-
lators Group for Postal Services identified the common
criteria which define the density of access points [4]:
- number of postal establishments per locality,

- one postal establishment per number of inhabi-
tants, which could depend on the size of a residen-
tial area,

- maximum distance that one must travel to get to
the nearest postal establishment,

- maximum (air) distance between neighboring post-
al establishments,

- minimum number of post offices, providing the
USO or a full range of postal services,

- percentage of the population at a certain distance
from the postal establishment.

In the Republic of Croatia, the postal market is
regulated by the Postal Services Act [5], which is fully
compliant with the Directive. Access points density is
regulated by the Croatian Regulatory Authority for Net-
work Industries by following conditions [6]:

- one post office operates on average on a maximum
surface of 80 km? (Criterion 1), or

- one post office operates on average for the maxi-
mum of 6,000 inhabitants (Criterion 2).
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In addition, the network of postal offices must con-
sist of at least 700 permanent post offices, and the
maximum distance between the access points in in-
habited areas should not exceed 5,000 m.

Forecasts show a future trend of letter-mail decline
but predict an increase in parcel volumes [7]. Because
of the many strengths and advantages of the postal in-
dustry [8], it is necessary to determine optimal acces-
sibility to postal access points for service users. Spe-
cial emphasis should be placed on the analysis of the
service accessibility in rural areas since provision of
the USO in these areas is often not profitable. Studies
show that people living in rural areas are more likely to
use post offices than those living in urban areas [9].
According to [10], in rural areas post offices influence
the reduction of geographical isolation, and with their
closure, the population is subjected to social isolation
and exclusion. Social and economic importance of the
postal system is also expressed in [11].

When organizing the postal network, USPs primari-
ly consider the profitability of their business activities.
For service users, accessibility of the collection and
delivery is one of several crucial factors [12]. It is also
interesting to consider the transformation of the postal
network [13] and many possibilities of its future use.

Existing studies of the postal network are focused
on access points (post offices) and the area coverage
by the network, considering air distances and/or travel
times between post offices [14, 15]. Authors in [16,
17] developed models to determine the optimal num-
ber of post offices. Trubint [18] proposed a model for
the postal retail segment, where the optimal location
of a retail point in the postal network is determined,
using geographical information service (GIS). GIS was
also used in [19] for analyzing changes in the distance
from service users to post offices arising from a re-
duced number of post offices.

Furthermore, authors in [20] focused on optimi-
zation of sorting and transshipment centers, while
other studies [21-23] focus on process cost and per-
formance optimization. Lee and Moon [24] have de-
termined mathematical models of a postal logistics
network to help network planners and organizers. The
concept of accessing the postal network as described
in [25] does not include spatial accessibility measures.

Spatial service accessibility is the focus of research
in several fields or areas of interest (transport, urban
planning and strategic planning, public health etc.). It
can often be misunderstood or not well measured, as
implied in [26]. Generally, it can be defined as an abil-
ity of one to get what one needs, including traveling to
places where those needs are met [27]. Accessibility
of jobs, services or other points of interest is the key
to the development of sustainable transport, spatial
planning and other industries [28].

Spatial access to services has been widely dis-
cussed in multiple aspects of health care accessibility
[29-35]. Accessibility to parks and green surfaces is
also widely researched [36-39]. Some studies are fo-
cused on determining spatial accessibility in the field
of transport [28, 40].

The gravity model (also often referred to as the
gravitation model, method or measures) for calculat-
ing service accessibility was first introduced by Han-
sen in 1959 [41] for the purpose of land use planning
and was later expanded by Joseph and Bantock [42]
for rural health care analysis. This method and its deri-
vates are widely used in various parts of the health
care sector. The gravity method determines all poten-
tial interactions between the population and service
points within a certain distance, and it is one of the
most commonly used location-based measures [31].
Combination of distance and supply-demand service
component as provided by the gravity model is consid-
ered to be the best spatial accessibility measure [43].
The main disadvantage of the gravity model is the
distance-decay parameter. Later, the two-step floating
catchment area (2SFCA) method was developed as a
special type of the gravity model [44] and authors ar-
gue that this method overcame the disadvantages re-
lated to distance-decay. Variations of the 2SFCA meth-
od were also developed [45-49].

Compared to previous research, this study formal-
izes calculation of spatial accessibility in the postal
sector. To our knowledge, spatial accessibility mea-
sures in the context of the postal services market have
not been discussed before. Since the gravity method
presents one of the most commonly used accessibility
measures, it is advisable to implement it in the post-
al sector. Since accessibility of postal access points
is determined by regulatory criteria, accessibility indi-
cators obtained from the gravity method provide fin-
er insight into relationships between post offices and
the population that they serve. In other words, inter-
actions between post offices and the population that
they serve are determined. A comprehensive analysis
of distance-decay parameters was conducted, giving
valuable insight into values best suited to be imple-
mented when it comes to post office accessibility.

Post service accessibility is analyzed by focusing
on each potential population demand point. Post offic-
es are used as the supply, and house numbers as the
demand points. This is because post offices offer var-
ious types of post services, which is compatible with
the USO scope. In future research, the model can be
used for calculating a specific service and a specific
group of service users. This led to a proposed meth-
odology for selecting the area of research. It was also
used to present and interpret data obtained by the ap-
plication of the model. The contribution of this study is
the following:
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- usage of fine spatial resolution data (enabling the
calculation of the postal service of each house
number);

- acomprehensive analysis of and conclusion about
the existing criteria for determining the access
points density;

- the application of a potential accessibility measure
(gravity model) in the postal sector;

- adiscussion on distance-decay parameters for de-
termining postal services accessibility in rural area.

2. RESEARCH AREA

As discussed earlier, the problem with the USO
lies within its sustainability, especially when service
volume is decreasing. The focus of this analysis is to
explore service accessibility in rural areas, where the
post office network is not as dense as in urban areas.
For this purpose, an area of research where the model
is applied had to be chosen.

The following steps for selecting the area of re-
search are proposed:

1) decision on the rural/urban area of analysis;

2) application of the OECD (Organization for Econom-
ic Cooperation and Development) [50] criteria for
rural and/or urban areas and selection of the area
based on these findings;

3) analysis of the postal network of the selected area;

4) selecting the area of research for the application of
the gravity model in the postal system.
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Since the focus of this research are rural areas, the
selected area is a rural county in the Republic of Cro-
atia, Bjelovar-Bilogora County. This county has a pop-
ulation of 133,084, i.e., 6.3% of the total population
of the Republic of Croatia. There is a total of 32 post
offices in this county, as well as 54,763 house num-
bers (Figure 1). The average number of inhabitants per
house number in Bjelovar-Bilogora County is 2.2 [51].

The map shows post office locations. A fine reso-
lution of user (demand) points is applied because of
the USO. The universal nature of any service (post,
electric, Internet broadband, etc.) implies its necessity
to cover the entire area of a country and places an
obligation on the USP (as well as the government) to
ensure service accessibility to all citizens. Determin-
ing service accessibility of each house number gives a
detailed insight into the state of the postal network. It
also enables the analysis of possible gaps in the provi-
sion of the service.

3. ACCESS POINT DENSITY CRITERIA

An analysis of the postal office network was car-
ried out, according to Criterion 1 (80 km? generate a
5 km air distance radius centered at the post office
location). This analysis can be presented through the
following steps:

- for each house number and post office point, x and

y coordinates are gjiven;
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Figure 1 - Geographic location of post offices in Bjelovar-Bilogora County
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- using Expression 1 that calculates the Euclidean
distance between two points, it is possible to calcu-
late the distance between all house numbers and
post offices in the analyzed area;

- by limiting the radius of analysis to 5 km, starting
from the post office, it is possible to calculate the
number of inhabitants that one post office serves.

(1)
where dPO,HN is the Euclidean distance between a
house number and a post office, (x,,, Yp,) are geo-
graphic coordinates of post offices and (x,,,, y,,,) are
geographic coordinates of house numbers.

The results of the analysis are shown in Table 1. It
is evident that post offices in the city of Bjelovar serve
the most inhabitants. However, most post offices work
for less than 5,000 inhabitants.

Table 1 shows the difference to the total number
of the population in Bjelovar-Bilogora County (60,942).
This means that Criterion 1 accounts for more inhab-
itants than there are actually living in the county. This
difference is generated because post office covers all
inhabitants living within a 5 km distance. In the areas
where more than one post office is located within 5
km, some parts of the population are counted more
than once. As a result, the number of inhabitants
served by post offices increases. This is particularly
evident in cities.

The following analysis shows the results obtained
by applying Criterion 2. This analysis can be presented
through the following steps:

- the distance between all house numbers and post
offices is known;

dpo.un = \/(XPO - XHN )2 +(yro-yun )2

- starting from the location of a post office, all house
numbers are searched, with a maximum of 6,000
inhabitants;

- the distance to the location where post office fulfils
Criterion 2 is generated.

Table 2 shows distances to the nearest post offices.
The post offices that meet the criteria of working for a
maximum of 6,000 inhabitants are three post offices
operating in Bjelovar (criteria fulfilled at about 1 km
distance). The post office where this criterion is met at
the longest distance is the one in Bulovac (about 15
km). For the 32 existing post offices of the county, the
average distance is 6.45 km.

Shortcomings generated from the conducted analysis

Several disadvantages have been identified in this
approach of planning post office density. First, the
area where 6,000 inhabitants are to be restricted is
not provided (since it is exclusive to the criterion that
one office covers an area of 80 km?2). The second prob-
lem is the overlapping of service areas, where one of-
fice operates at the same distance until it reaches a
maximum of 6,000 inhabitants. It is evident that crite-
ria set in such a way do not account for the differences
in area coverage and the overlapping of the population
(Table 1).

These shortcomings should be considered by the
authorized bodies in charge of its implementation. If
the criteria do not take service demand into consid-
eration, but only the network organization from the
service provider perspective, then other models for de-
termining access points density should be considered.

Table 1 - Number of inhabitants served by one post office, applying Criterion 1

I.DOSt qfﬁce No of inhabitants I.DOSt foice No of inhabitants
(residential area) (residential area )
1. |Bjelovar 23,155 17. | Velika Pisanica 2,893
2. | Bjelovar 22,887 18. |Nova Raca 2,998
3. |Bijelovar 22,922 19. |Bulinac 3,733
4. | Zrinski Topolovac 1,819 20. |Severin 4,802
5. | Kapela 5,126 21. | GareSnica 5,577
6. | Rovisce 3,608 22. | Veliko Vukovje 1,538
7. | Veliko Trojstvo 6,279 23. | KaniSka lva 2,061
8. |Sandrovac 1,905 24. |Hercegovac 2,677
9. |lIvanska 2,996 25. |Velika Trnovitica 1,887
10. | Berek 2,741 26. | Grubisno Polje 4,657
11. |Cazma 4,891 27. | Veliki Zdenci 3,225
12. | Gornji Draganec 3,843 28 | Daruvar 11,689
13. |Stefanje 2,264 29. |Konganica 2,776
14. | Narta 3,824 30. | Dezanovac 2,422
15. | Gudovac 12,234 31. |DPulovac 1,639
16. | Veliki Grdevac 2,776 32. |Sirac 2,862
Population in total 180,706
Difference to total number of population in county 47,642
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Table 2 - Distances to nearest post office, applying Criterion 2

(resﬁgza’?i:ll;erea) Distance [km] (resliacci)ztltci);fll(;ea) Distance [km]
1. Bjelovar 1 17. | Velika Pisanica 7.66
2. Bjelovar 1.15 18. | Nova Raca 6.99
3. Bjelovar 1.13 19. | Bulinac 6.74
4. | Zrinski Topolovac 9.09 20. | Severin 5.89
5. | Kapela 5.49 21. | GareSnica 5.37
6. | Rovisce 6.86 22. | Veliko Vukovje 9.25
7. Veliko Trojstvo 4.86 23. | KanisSka Iva 7.57
8. | Sandrovac 7.81 24. | Hercegovac 7.22
9. | Ivanska 7.54 25. | Velika Trnovitica 7.72
10. | Berek 8.73 26. | Grubisno Polje 6.19
11. | Cazma 6.08 27. | Veliki Zdenci 6.08
12. | Gornji Draganec 695 28 | Daruvar 1.25
13. | Stefanje 8.15 29. | Koncanica 6.05
14. | Narta 5.86 30. | Dezanovac 7.89
15. | Gudovac 3.98 31. | Bulovac 15.04
16. | Veliki Grdevac 7.67 32. | Sira¢ 714
Average distance 6.45 km

4. UNIVERSAL POSTAL SERVICE
ACCESSIBILITY

Gravity-based models are frequently used in the
literature to describe spatial accessibility and to deter-
mine service accessibility in a specific area. Hansen's
gravity model was first presented in 1959, expressed
by 2 [41]:

n S
Ai= 2, 5 foreach dj < dnu
j=1 dy

B (2)
A4;=0 for dij = dmax

where 4, is the accessibility indicator of demand point
i, Sj. is service capacity of the service provider on lo-
cation j (number of post offices within the area), dij is
air distance between points i and j, and [ is the dis-
tance-decay parameter.

The distance-decay parameter is one of the biggest
deficiencies of the gravity model [52], because it is hot
easy to determine. It shows user's willingness to travel
to a service, where different values should be used in
urban or rural areas. The value of the distance-decay
parameter is a subject of discussions in the literature,
considering there are no generally accepted values
used. Luo and Wang [44] tested different parameter
values and compared them to travel times. The small-
er the parameter, the longer people are willing to travel
to reach certain services.

Since real data of service usage are often un-
available, authors consider different values of the
distance-decay parameter, already defined in the lit-
erature [44] . Hansen [41] found that the values can

range from 0.5-3, depending on the purpose of the
trip: traveling to school or a shopping destination (2.0),
social travel (1.1), traveling to the workplace (0.9).

Condition dij <d,, . depicts the catchment area
where service accessibility is calculated. The catch-
ment area in this study is limited to the boundaries of
Bjelovar-Bilogora County.

Figure 2 shows how accessibility indicator values
change depending on the distance and for different 3
parameters (applying Expression 2). For up to 1 km dis-
tance, it is evident that service accessibility indicator
decreases rapidly.
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The gravity model was used only for modelling the
supply, not the demand of a service. This is evident in
Expression 2. Later, the model was expanded [42] to
include the demand for a service, as shown in Expres-
sion 3:

n S n i
A= = V=2 % foreach dj < dma
=1 diV; k=1 djj 3)

A4:;=0 for dij Z dmax

where 4, is the accessibility indicator of demand point
i Sj is service capacity of the service provider on lo-
cation j (number of post offices within the area), V] is
demand of the population for a service on location j,
while p, is the number of house numbers on location i
within the catchment area.

In the following section, different values of the
accessibility indicator are discussed, using the dis-
tance-decay parameters in the range of 0.5-3 (with

@ Post office
Cc1

e C2

®C3

e) f=2.5

a 0.5 increment), as Hansen suggested. The goal is to
study appropriate values of the distance-decay param-
eters for postal service accessibility.

To compare the results, a data classification
method has been adopted for the interpretation of
the results. The equal intervals method has been
selected for the interpretation of the results, be-
cause of its relative simplicity in implementation and
interpretation. This method divides the data into equal
intervals, where the number of ranges is defined. Six
ranges of the accessibility indictor data have been gen-
erated (C1, C2, C3, C4, C5 and C6). C1 category indi-
cates the lowest accessibility indicator values (marked
light grey on the map), while C6 category indicates the
highest accessibility indicator scores (marked dark
grey on the map), as shown on Figure 3. Six categories
were chosen to reflect the distances to post offices (as

f) B=3

Figure 3 - Post service accessibility indicators in Bjelovar-Bilogora County with multiple distance-decay parameters
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Table 3 - Average distances [km] for different distance decay parameters

C1 Cc2 C3 C4 C5 Cc6
p=05 5.43 3.47 2.86 2.74 2.18 0.67
B=1 5.95 3.80 3.11 2.65 1.39 0.45
B=15 6.11 3.89 3.43 2.24 1.24 0.44
B=2 6.27 4.05 3.35 2.09 1.16 0.42
B=25 6.32 4.11 3.26 2.05 147 0.43
B=3 6.31 4.15 3.22 2.06 1.18 0.43
7.00
6.00
5.00
B
=
~ 4.00
3
o
T
B 3.00
[a)
2.00
1.00
et C1 C2 Ca C5 C6
— =p=0.5 5.43 3.47 2.86 2.74 2.18 0.67
p=1 5.95 3.80 3.11 2.65 1.39 0.45
== =15 6.11 3.89 3.43 2.24 1.24 0.44
—_—f=2 6.27 4.05 3.35 2.09 1.16 0.42
p=2.5 6.32 411 3.26 2.05 1.17 0.43
"""" /=3 6.31 4.15 3.22 2.06 1.18 0.43

Figure 4 - Distance values for post service accessibility indicators, by category type

shown in Table 2). This will allow the analysis of distinc-
tions in the accessibility indicator values across the
county.

Figure 3 shows post service accessibility indicators,
using different distance-decay parameters (0.5-3;
with a 0.5 increment). The differences in spatial acces-
sibility of the postal service are evident, especially at
smaller distances. If ,B=O.5 is considered, it is evident
that there are service points (post offices) with lower
values of the accessibility indicator. House numbers
located around exterior service points have lower ser-
vice accessibility than those located in the inner part
of the county.

When considering other ranges of the distance-de-
cay parameter, minimum distinctions are evident,
mainly around service points. It is interesting to notice
that certain house numbers (in the far north, east and
south-west part of the county) have minimum service
accessibility. For these house numbers, post offices are
inaccessible (according to the regulatory Criterion 1).

The average distances for different distance-decay
parameters are shown in Table 3.

According to Criterion 1, C1 category of accessibil-
ity indicator values is inaccessible to the population
(because the distance to service points is larger than
5 km). Figure 4 shows how the distance changes in re-
spect to various distance-decay parameters.

It is evident in Figure 4 that some results are con-
gruent. This can primarily be noted for =2, 5=2.5 and
=3 values. It can be concluded that postal service ac-
cessibility calculated using these S values will not dif-
fer significantly. Something similar occurs with 5=1.5
values, with minor deviations around the trend line.

Figure 5 gives a detailed analysis of accessibility
indicator values obtained by 3=0.5, B=1 and B=1.5
exponents. These results have been further analyzed
since variations in the trend line for these values are
evident. Distances between each category are indicat-
ed, describing variations for each accessibility indica-
tor category.
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Figure 5 - Variations in distance for accessibility indicator category

Figure 5 shows the biggest variations in the dis-
tance in C1 - C2 (2.22 km for 3=1.5) and C5 - C6
(1.51 km for B=0.5). It can generally be stated that for
all B values, the C1 - C2 category shows the greatest
increase in distance. This can be characterized as a
method, especially since it is common regardless of
the given B value. A shift between categories can be
noted, where with ﬁ=0.5 values the highest increase
is in the C5 - C6 range; with ﬁ=1 isin C4 - C5; and
with 5=1.5 is in the C3 - C4 range.

5. RESULTS AND DISCUSSION

The gravity model applied in this research was mod-
elled with catchment area concurrent with the border
of one county in the Republic of Croatia, predomi-
nantly rural area. Analysis showed that certain house
numbers have accessibility that is not in line with the
set regulatory criteria (located further than 5 km from
their nearest post office). Distance-decay parameters
were simulated in the range of 0.5-3 (with a 0.5 incre-
ment). Accessibility indicators obtained by $=1.5-3
exponents result in having similar distances. It can
be concluded that when using S values in this range,
similar results will be generated. For this reason, an
additional analysis using =0.5-1.5 exponents was
conducted. A shift in distance categories was noted,
leading to the conclusion that different values could
be used for modelling access to post offices using var-
ious transport modes. This provides opportunities for
further research of post service accessibility using the
gravity model with various transport modes.

If Figures 4 and 5 are considered, results can be
further explored when modelling access to postal ser-
vices with transportation modes. Several transporta-
tion modes could be adequate for implementation,
with focus on rural areas: walking, cycling and usage
of personal vehicles (or public transportation). Since

post offices are often located at the center of residen-
tial areas, the walking mode can be easily used to de-
termine service access at smaller distances. Cycling is
also preferable to use for small to medium distances,
especially in communities lacking organized public
transport. The personal vehicle transportation mode
is appropriate to use for medium to longer distances,
as it provides simplicity in the movement of the pop-
ulation. Public transport could also be considered,
bearing in mind that it is usually not well (frequently)
organized in smaller/rural communities.

To model access to post offices using various trans-
port modes, users' willingness to travel to post offices
should be considered. This is generally expressed in
distance or travel times needed in order to reach a ser-
vice. According to different studies, travel times and
distances that people are willing to cross to reach dif-
ferent services in different countries vary [53-58]. This
is determined by the characteristics of the research
area, habits and specificities of the population, etc. It
is to be assumed that people living in rural areas usu-
ally travel longer to reach specific services.

Based on the existing studies, Table 4 shows pro-
posed travel times and distance values users are will-
ing to cross to reach a post office.

If post service accessibility is to be considered for
pedestrians, it would be advisable to consider model
behavior which allows modelling of accessibility for de-
mand points closest to post offices. In other words, the
highest accessibility index category C6 should be con-
sidered. Table 3 shows that the distance-decay param-
eter value of 3=0.5 would be most appropriate. It can
be assumed that other categories are inaccessible for
pedestrians. For cyclists, the average travel distances
are longer, so accessibility index categories of C5 and
C6 should be considered. The gravity model with =1
would be appropriate for this transportation mode.
Since travel distances for personal vehicles and public
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Table 4 - Average travel time and distance to reach post
office

Transportation mode [min] [km]
Pedestrians 10 0,8
Cycling 10 2,5
Persgnal vehicle /. 85 5.64
public transportation

transportation further increase, accessibility catego-
ries of C4, C5 and C6 can be taken into account. In
this case, model with 8=1.5 exponent could be found
appropriate.

6. CONCLUSION

The universal nature of the postal service implies
its accessibility to the entire population of a country.
This is usually defined and carried out by regulations
or certain criteria that the universal service providers
must meet to ensure service accessibility. These crite-
ria are often not well-defined and do not consider the
real state or organization of the postal network.

The analysis of the current state of the postal net-
work showed certain disadvantages of these criteria,
primarily evident in overpopulating the network. Previ-
ous studies on universal service in the postal system
did not include the use of methods for determining the
service accessibility indicator. In this research, the ac-
cessibility indicator was introduced to the postal sys-
tem and calculated. This led to a detailed insight into
the accessibility of the postal service, considering the
distances between the point of demand (house num-
ber) and the point of supply (post office).

This approach for determining universal service ac-
cessibility can have several potential applications. On
the one hand, a universal service provider can use this
model and insights for conducting a quality analysis of
the status of the postal office network and accessibili-
ty (or inaccessibility) of access points to the population
of a certain area. This can enable the USP to dynami-
cally facilitate changes in the organization of the post
office network in order to gain better access to service
users. Regulatory bodies that oversee the fulfilment of
the universal service obligation can use the model as
a tool for better controlling service accessibility. How-
ever, since these are estimates, additional research
should be conducted in the future.
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SAZETAK

Davatelji univerzalnih usluga imaju obvezu pruZanja
skupine minimalno potrebnih poStanskih usluga - poznatih
kao obveza univerzalne usluge. Kako bi se osigurala obveza
univerzalne usluge, cesto se uspostavljaju regulatorne mjere
(kriteriji) koje davatelji usluga moraju ispuniti. U ovom radu
provodi se geografska analiza navedenih kriterija, uz prim-
jenu postojeceg regulatornog okvira u Republici Hrvatskoj.
Na temelju gravitacijskog modela, prikazana je dostupnost
posStanskih usluga. Cilj provedenog istraZivanja jest istraZiti
primjenu gravitacijskog modela za odredivanje dostupnosti
poStanskih usluga, s posebnim naglaskom na ruralna pod-
ru¢ja. Prema nasim spoznajama, u prethodnim istraZivanji-
ma ova metoda nije koriStena kako bi se odredila dostupnost
posStanskih usluga. Rezultati primijenjenog modela mogli bi
se koristiti u buduéem planiranju kriterija gustoce pristupnih
toCaka koristeci razlicite modove transporta.
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