
ABSTRACT

The aim of this paper is to improve the process of phys-
ical distribution of consumer goods in the Western Balkans 
region through defining and analyzing key indicators of phys-
ical distribution. Theoretical research identified the most 
important indicators that affect physical distribution, such 
as: transport costs, quality of delivery, condition of vehicles, 
customer relations, and institutional/regulatory factors. The 
empirical study was conducted on a sample of 166 respon-
dents in the distribution centers and transport companies 
and 146 end customers. Multiple regression analysis de-
fined the individual contribution of each of these indicators 
to the process of physical distribution of goods. A compar-
ison of results between the Western Balkan countries that 
are EU member states and those that are non-EU countries 
showed statistically significant differences in the impact of 
these indicators. Based on the obtained results, a model of 
physical distribution of consumer goods was presented. The 
results show to managements of distribution centers and 
transport companies which indicators should be developed 
to ensure timely and complete delivery of goods according 
to the 7P concept and thereby create a base of satisfied and 
loyal end users of transport services. Recommendations for 
future research are provided in the paper.  
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1. INTRODUCTION
The processes of international expansion of com-

panies’ activities and globalization of business, as well 
as the formation of regional integration, have caused 
an increase in the volume of production and trade at 
the global, regional and national level, and therefore 
major changes in the management of supply chains. 
In his study, Cristopher [1] emphasizes that the sup-
ply chains that represent the input-output structure 
of business activities, starting from the procurement 
of raw materials and ending with the physical distri-
bution of goods, have suffered big changes in the last 
decade, and therefore it is necessary to increasingly 

adapt all structural activities to the needs of the mar-
ket and end users. Other research [2] confirms that 
holders of logistics activities are required to perform 
more transactions, in smaller quantities, in less time, 
at a lower cost, and with a higher level of accuracy. 
According to the results of the research conducted by 
Manders et al., [3] the main task of all participants 
in the supply chains is to be part of a flexible system, 
which will provide and deliver proper goods, to proper 
place, at the proper time, in the proper quantity, in the 
proper condition, in the proper package, and at proper 
costs (7P concept). This is the result of all individual 
services in the supply chain, from packing and labeling 
services, the formation and disassembly of cargo units, 
storage, stock keeping, transshipment, transportation, 
information, and physical distribution to end users [4]. 
Modern approach to supply chain management and 
logistics management includes management strate-
gies, which should not only observe cost efficiencies, 
but also analyze physical, ecological, historical, and 
other factors, which are equally burdening the process 
of physical distribution.

Numerous studies [5] mention that the most im-
portant link in the supply chain that contributes to the 
timely, complete, and cost-efficient physical distribu-
tion of goods is an efficient and reliable transport of 
goods, i.e., the logistics trinity: the distribution cen-
ter, the end customer and JIT (Just in Time) delivery. 
Eckhardta and Rantalab [3] conclude that a transport 
system provides transfer of products along the supply 
chain from loading to the unloading place and is one 
of the key factors affecting the overall profitability of 
the distribution centers and the creation of cost-effi-
cient and customer-responsive physical distribution. 
Hence the need for analysis and research on indica-
tors that affect the transport of goods in the supply 
chain from logistics centers to end users. In addition, 
this is a rapidly growing economic activity, with data 
showing that due to the rapid development of trade 
and retail networks in the Western Balkans, the 
road transport of consumer goods dominates, and,  
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The paper consists of the following sections. After 
the introduction, which explains the reason and the 
subject of the research, the Theoretical Background 
section defines the groups and subgroups of indica-
tors affecting the physical distribution of consumer 
goods, i.e., transport between distribution centers and 
end customers. The aim of the research, the hypothe-
ses, sample description, the measurement variables, 
and research procedures are given in the Research 
Methodology section. The Results section shows and 
interprets the obtained results, and provides testing of 
the research hypotheses. A discussion of the results, 
with a particular emphasis on the differences in the 
research results between the EU countries and non-EU 
countries, as well as a presentation of a formula for 
physical distribution of goods in the Western Balkans, 
is provided in the Discussion section. The conclusions 
of this study and suggestions for future research are 
presented in the Conclusion section.

2. THEORETICAL BACKGROUND
The development of information and telecommu-

nication technology, transport innovation, increased 
competitiveness, and growing demands of the market 
and consumers lead to constant changes in the busi-
ness of logistics centers and their growing orientation 
towards creating a package of additional services and 
meeting the needs of end customers. The research in 
this paper relates to distribution centers and logistics 
centers that are focused on two processes: the stor-
age time process and the transport process. Authors 
[6] usually define them as the warehouses where 
stocks of materials and goods are stored on their way 
through the supply chain to the end consumer. They 
can be specialized for a particular service, product, 
or market area but can also cover a far wider scope 
of business functions. Although the influence and sig-
nificance vary between different distribution centers, 
research shows that due to structural changes in the 
retail sector (formation of supermarket networks that 
require a continuous supply of goods) [7] the transport 
system is one of the most important components of 
the logistics system [6]. Road transport system in re-
tailing, as an integral part of the physical distribution 
process, should provide a timely, complete, safe, and 
economically viable (7P concept) transfer of goods 
from the place of loading (distribution center) to the 
place of unloading, i.e., end customer (retailer).

Previous research in the global market, such as 
the study conducted by Antún et al., on distribution 
centers in Mexico in 2010, dealt with the problem of 
choosing the most optimal location of distribution cen-
ters that would reduce costs and improve the physical 
distribution process based on the 7P concept [8]. Oth-
er research, e.g. Oke and Gopalakrishan from 2009, 
emphasizes the importance of identifying and defining 

according to the latest research and with regard to 
the total amount of goods transported in the region 
of the Western Balkans, accounts for over 50% (Ser-
bia 7.969t(000) or 50.6%; Croatia 66.491t(000) or 48%, 
Slovenia 40.857t(000) or 48.2%, Bosnia and Herze-
govina 5.770t(000) or 51%, etc.). However, the share 
of revenues from road freight transport in the GDP 
structure of the Western Balkans in 2014 ranged be-
tween 3% and 5% (Statistical Yearbooks Cro/Srb/Slo/
Mng/Mac/B&H). The reason behind the research of 
road transport of consumer goods lies in the fact that 
this form of transport in the process of physical dis-
tribution of consumer goods is the most common in 
Serbia (98%), Macedonia (95%), and Bosnia and Her-
cegovina (99%), where other modes of transport and 
supply of the retail network are almost impossible due 
to underdeveloped infrastructure. Another reason for 
conducting the research on physical distribution and 
road transport in the Western Balkans is the fact that it 
is a specific geopolitical area that includes EU member 
states and countries that are in the process of joining 
the EU, making this region suitable for comparison of 
data and analysis of results between economically and 
commercially organized systems belonging to the EU 
and countries in transition.

Bearing in mind the previously described aspects, 
the subject of this paper is the analysis of the road 
transport of consumer goods, which is performed be-
tween logistics centers and end customers (retailers) 
as a single link (phase) of the supply chain. The aim of 
the research is to – based on the definition and anal-
ysis of the indicators that contribute to and determine 
physical distribution of goods in the Western Balkans 
– present proposals and recommendations on which 
indicators should be developed for a more efficient 
and cost-effective process of physical distribution. The 
aim of the research is to compare research results be-
tween the Western Balkan countries that are EU mem-
ber states and those that are non-EU countries, in or-
der to determine whether there are differences in the 
impact of the indicators on road transport of consumer 
goods between the countries that are more developed 
and better organized in terms of infrastructure and leg-
islature (Slo & Cro) and transition countries (Srb, B&H, 
Mng & Mac). Due to uneven levels of development 
of transport infrastructure between the mentioned 
countries, in order to alleviate the lack of comparative 
research, the distribution centers selected from the 
sample are those located near large city centers where 
the traffic network and infrastructure connections with 
retailers are approximately at the same level of devel-
opment in all analyzed countries. The results obtained 
should be an indication to managements of transport 
companies and distribution centers which indicators 
they should invest in, develop, and strengthen so that 
end customers get timely and complete deliveries of 
required goods. 
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insurance costs, vehicle insurance costs, costs of or-
der processing (e.g. IT support), and salary costs. Road 
transport of consumer goods, and therefore costs of 
road transport, are particularly important in the West-
ern Balkans countries due to poorly developed infra-
structure of road transport and non-existing or poor 
infrastructure of other transport modes. In particular, 
poorly developed rail and waterway infrastructures 
in Serbia, Macedonia, and Bosnia and Herzegovina 
further highlight the demands for the improvement 
of road transport and efficient cost management, 
which continue to grow due to the increased transit of 
goods through the countries of the Western Balkans, 
the rapid development of the retail network, the new 
demands of customers and markets, which have also 
influenced significant changes in the structure and or-
ganization of supply chains.

Quality of delivery, the modern conditions of doing 
business, and the growing demands of the market 
and end consumers emphasize the need for timely 
and complete delivery of consumer goods [13, 14]. 
Assessment of end-user satisfaction with transport 
services depends on indicators such as total delivery 
time, loading and unloading times, timeliness of de-
livery, percentage of losses and damages, vehicle ca-
pacity utilization, number of mistakes in the delivery, 
and special equipment. Delivery quality should aim at 
achieving perfect order performance, which means 
achieving the highest percentage of delivery timeli-
ness (percentage of orders that will arrive at the final 
destination at the agreed time between the buyer and 
the shipper), delivery completeness (percentage of or-
ders delivered with all lines and units), damage-free 
delivery (percentage of customer orders delivered in 
good and usable condition), and accurate documen-
tation (percentage of the total number of orders for 
which the customer received the correct invoice and 
other necessary documents). A detailed discussion 
and analysis of the impact of this indicator is an es-
sential part of a comprehensive analysis of physical 
distribution of consumer goods.

The results of the studies [15] show that the condi-
tion of vehicles directly affects delivery times for goods 
and finished products. Distribution centers and trans-
portation companies need to minimize the risk of fail-
ure of vehicles during transport and ensure maximum 
utilization of vehicle capacity through their continuous 
depreciation, regular service, and maintenance. This 
group of indicators includes: repair and maintenance 
of vehicles, vehicle age, vehicle defects, and invest-
ment in new vehicles.

In terms of customer relations, to evaluate the 
relationship between transport companies and cus-
tomers, as well as customers’ satisfaction with the 
service provided, it is necessary to thoroughly ana-
lyze the values of the relationship for both sides. One 
of the main goals is to ensure long-term business  

risks in the supply chain and minimizing them, leading 
to a more efficient final distribution [9]. The research 
done by Ivanova et al. in 2014 points to the importance 
of planning the most optimal route of delivery of goods 
to end users [10]. On the other hand, some pilot stud-
ies, such as Guan and Rehme’s study conducted in 
2012 in the UK [11], show that it is economically more 
cost-effective for all participants in the supply chain to 
transform producers into distributors, which will more 
effectively and reliably meet the demands of retailers. 
The results of the study done by Cai et al., conducted 
in China in 2010 [12], show that the efficiency of phys-
ical distribution of goods depends on trust in the dis-
tributor, its flexibility, and the ability to quickly adjust 
the transport and delivery of goods to the demands of 
end customers.

The results of the research done by Chaea [13] 
show that transport companies need to focus on a 
small list of key performance indicators (KPIs) that 
are critical to managing the physical distribution pro-
cess and that will ensure the financial sustainability 
of companies, such as transport costs and customer 
service (timely and complete delivery). As key perfor-
mance indicators in the process of physical distribu-
tion of goods, the research done by Dumitrache et al. 
in Romania in 2015 [14] emphasizes the quality and 
speed of delivery, business costs, and institutional fac-
tors. On the other hand, Cai et al. [12] include custom-
er satisfaction and building of long-term relationships 
(CRM) with end users of physical distribution services 
among the most important KPIs in the supply chains 
of retail companies.

In the Western Balkans region, academic research 
regarding the mentioned issues was limited. Re-
searchers paid little attention to the analysis of road 
transport of consumer goods and the physical distribu-
tion process. They analyzed only individual indicators, 
therefore the importance of this paper is in its system-
atization, definition, and unified analysis of the impact 
on the physical distribution of consumer goods. Indica-
tors should be first classified into broader groups, and 
then their subcategories are determined within a given 
group. Based on the above theoretical research, the 
five main groups of indicators are: costs of transport 
[13], quality of delivery [13, 14], condition of vehicles 
[15], customer relations [11, 12], and institutional/
regulatory factors [8]. Identification and analysis of 
these indicators are essential to the successful oper-
ation of distribution centers based on the 7P concept, 
where their continuous monitoring and measurement 
are necessary, as well as a continuing search for ways 
to improve them.

Costs of transport are among the most import-
ant costs and average one third of the overall struc-
ture of logistics costs [13]. In this paper, the following 
costs are separated and analyzed: the overall trans-
port costs, transport costs per kilometer (tkm), cargo  
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determine which indicators have a statistically signifi-
cant impact and whether their impact varies depend-
ing on the region where transport is performed, as 
well as whether the satisfaction with timely and fully 
delivered quantity of consumer goods increases the 
loyalty of end users (retailers). In this context, the first 
research hypothesis H1 reads: indicators like transport 
costs, quality of delivery, condition of vehicles, custom-
er relations, and institutional/regulatory factors statis-
tically significantly influence the physical distribution 
of consumer goods in the countries of the Western Bal-
kans. The first hypothesis can be explained by several 
auxiliary hypotheses reading as follows: H1a – econom-
ically justified high transport costs statistically signifi-
cantly influence the physical distribution of consumer 
goods in a positive direction. H1b – timely and full qual-
ity of delivery statistically significantly influences the 
physical distribution of consumer goods in a positive 
direction, H1c – good condition of vehicles statistically 
significantly influences the physical distribution of con-
sumer goods in a positive direction, H1d – good cus-
tomer relations statistically significantly influence the 
physical distribution of consumer goods in a positive 
direction, and H1e – developed institutional/regulatory 
factors statistically significantly influence the physical 
distribution of consumer goods in a positive direction. 
The second hypothesis, H2, relates to the satisfaction 
of end users of the physical distribution service and it 
reads: satisfaction with the process of physical distri-
bution of consumer goods positively affects the loyalty 
of end users. The mentioned research hypotheses are 
illustrated by the following model of research (Figure 1).

relationships that contribute to the stability of opera-
tions of distribution centers and transport companies 
[11, 12]. The following indicators are analyzed as par-
ticularly significant: communication with customers, 
long-term relations with customers, number of major 
customers, counseling services, and the number of 
customers lost due to delivery delays.

Institutional/regulatory factors, underdeveloped 
transport infrastructure (particularly in non-EU coun-
tries), difficult cooperation between public and private 
sectors, insufficient funding sources, time-consuming 
and costly bureaucratic procedures, inadequate ap-
plication of modern standards and technologies, etc. 
hamper the efficiency of road transport in the West-
ern Balkans countries. The quality of physical distribu-
tion of consumer goods depends largely on the above 
mentioned external factors over which transport com-
panies and distribution centers have limited control. 
Those are the following indicators: infrastructure, easy 
access to retail, charges, tariffs and tolls, transport 
safety, and compliance with standards.

3. RESEARCH METHODOLOGY
The aim of the research and research hypotheses. 

The aim of the research is to analyze the impact of in-
dicators (transport costs, quality of delivery, condition 
of vehicles, customer relations, and institutional/reg-
ulatory factors) on physical distribution of consumer 
goods, i.e., transport and delivery of goods between 
distribution centers and end customers (retail facili-
ties) in the Western Balkans, with special emphasis on 
the comparison of research results between the coun-
tries in the European Union (Slo and Cro) and the non-
EU countries (Srb, Mng, B&H, and Mac). The task is to  

Loyal end customer (retailer)6

Physical distribution of consumer goods

Quality of delivery2

Condition of vehicles3

Customer relations4

Inst./regulatory factors5

Transport costs1
H1a

H1

H2

H1b

H1c

H1d

H1e

Figure 1 – Research model 
1Transport costs were tested with 6 items; 2Quality of delivery was measured by 7 items; 3The condition of vehicles was 
tested with 4 items; 4Customer relations were tested with 5 items; 5Institutional / regulatory factors were tested with 5 

items; 6End customer loyalty was measured with 3 items.
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etc.), Montenegro (Montenomax, Voli, Koti Group, etc.), 
Macedonia (Tinex, Nelt, Pekabesco, etc.), Bosnia and 
Hercegovina (Gebrüder Weiss, Rail Cargo Logistics, 
Wurth, etc.), Croatia (Alca, AWT, FAS logistika, M trans-
porti, Orbico, etc.), and Slovenia (TLS, DSV, Lotrans, 
Gebruder Weiss, etc.). Out of the total number of re-
spondents, 60% were from the non-EU countries, while 
40% of respondents were from the European Union 
member states. The second research sample covered 
employees in the largest retailing chains (n=146) in 
the Western Balkans (IDEA, Mercator, Delhaize Maxi, 
Tus, Roda, Tempo, etc.). They evaluated the indicators 
of satisfaction with physical distribution. The represen-
tation of respondents in the sample is shown in the 
following table (Table 1).

Table 1 – Research sample

Dist. centers  & 
trans. companies Retailers

No. % No. %
Serbia 29 17.4 33 22.6
Bosnia and  
Herzegovina 33 19.8 24 16.4

Montenegro 24 14.4 13 8.9
Macedonia 14 8.4 19 13.0
Croatia 30 18.0 29 19.9
Slovenia 36 21.6 28 19.1
Total 166 100.0 146 100.0

Procedures and statistical analysis of data. The 
research included people from the lower and middle 
levels of management in the observed companies. 
The companies were contacted via an e-mail explain-
ing the purpose and nature of the research and were 
sent an online questionnaire. The questionnaire was 
completed anonymously. The research was conducted 
from November 2016 to February 2017. The data col-
lected in the research was analyzed using the SPSS 20 
statistical package. Dimensions and the respondents' 
answers were described by descriptive statistics. The 
average values were presented, as well as deviation 
for each dimension. Impacts of independent variables 
on dependent variables were examined by multiple re-
gression analysis.

4. RESULTS
The research results and tests conducted were first 

presented at the level of a sample of distribution cen-
ters and transportation companies, and then at the 
level of a sample of end users (retailers). Descriptive 
statistics described the extent to which respondents 
agreed that the mentioned groups of indicators sta-
tistically significantly influenced the process of physi-
cal distribution of consumer goods. Rank 1 expresses 
the lowest level of agreement, while rank 5 implies 

Variables and measurement scales. The research 
included several variables for confirming or rejecting 
the hypotheses. For analyzing the first research hypoth-
esis, whether a tested country of the Western Balkans 
belonged to the European Union was selected as an 
independent grouping variable, while transport costs, 
quality of delivery, the condition of vehicles, custom-
er relations, and institutional/regulatory factors were 
chosen as independent interval variables of measure-
ment. The dependent variable is the physical distribu-
tion of consumer goods, which describes the perfor-
mance of transport and physical distribution of goods. 
It was examined with three items concerning the time-
liness of delivery, delivery flexibility, and the number 
of delays in delivery. The items are five-fold Likert type 
and express the frequency of the examined "behavior" 
in the physical distribution of goods. For analyzing the 
second research hypothesis, whether a tested coun-
try belonged to the European Union was chosen as 
an independent grouping variable, timely delivery of 
goods, flexibility/extraordinary requirements of cus-
tomers and mistakes in delivery were selected as in-
dependent interval variables of measurement, while 
satisfaction and loyalty of end customers were chosen 
as dependent variables. Belonging to the group, i.e., 
membership in the EU, was determined based on the 
country in which the company operates. Croatia and 
Slovenia are European Union member states, while 
Serbia, Bosnia and Herzegovina, Macedonia, and 
Montenegro are in the process of joining the EU. Eval-
uation of independent variables, i.e., indicators affect-
ing the physical distribution of consumer goods was 
performed by a questionnaire containing 27 entries 
(sub-indicators). Respondents were requested to ex-
press their agreement with items on a five-point Likert 
scale (using a 1-to-5 rating scale, estimate how the 
mentioned indicator affects the physical distribution 
of consumer goods, where a lower value indicates a 
lower estimate of the statistically significant impact of 
a particular indicator on the delivery of goods). Based 
on the initial set of items, 5 dimensions were formed 
– transport costs, quality of delivery, condition of ve-
hicles, customer relations, and institutional/regulatory 
factors. The dimensions were operationalized as the 
average of responses on the set of indicators that de-
scribe them. Identical methodology was applied to a 
sample of retailers, where independent variables that 
affect the satisfaction and loyalty of end users of phys-
ical distribution were assessed by a questionnaire con-
taining 3 items of Likert type.

The research sample. The research covered 166 
respondents employed in distribution centers and 
transport companies, and they evaluated indicators for 
the physical distribution of consumer goods. The dis-
tribution centers and transport companies covered by 
the research operate in Serbia (DTS-Delta Transportni 
sistem, Trans Cargo Logistics, DB Schenker, Milšped, 
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Based on the data provided, it can be conclud-
ed that the criterion variable is statistically signifi-
cantly predicted by the variables Customer relations 
(p=0.000), Quality of delivery (p=0.005), and Trans-
port costs (p=0.027). They predict the dependent vari-
able of physical distribution of consumer goods in a 
positive direction. This means that with their increase 
the quality of transport of goods between distribution 
centers and retailers also increases, i.e., timeliness 
and completeness of physical distribution is increased. 
On the other hand, the variables of Condition of ve-
hicles (p=0.582) and Institutional/regulatory factors 
(p=0.544) did not achieve a statistically significant 
contribution, i.e., according to the respondents, they 
did not affect the tested criteria. The reason for the 
weak influence of these two indicators is the fact that 
it is understood that good condition of vehicles is im-
plied if the mentioned indicators are fulfilled, while the 
influence of institutional (infrastructure) and legisla-
tive factors is limited. Based on the results at the level 
of the entire sample of the Western Balkans, it can be 
concluded that auxiliary hypotheses H1a, H1b, and H1d 
are accepted, and that indicators of transport costs, 
quality of delivery, and customer relations have a pos-
itive statistical impact on road transport of consumer 
goods, while hypotheses H1c and H1e are not accepted.

In the sample of the EU member states, the Enter 
model was used as in the previous testing, i.e., all in-
dependent variables were included together in a re-
gression model to predict the dependent variable. The 
results indicate that the regression model is statistcal-
ly significant (F (60.5)=14.903, p<0.001). The includ-
ed indicators predict a large portion of variance of the 

the highest level of agreement. Descriptive indica-
tors are provided in Table 2, where it appears that re-
spondents show the highest level of agreement with 
the indicator Transport costs (M=3.99), and the low-
est level of agreement with the Condition of vehicles 
(M=3.302). In addition to these descriptive indicators, 
Table 2 shows the descriptive statistics for the variable 
of physical distribution of consumer goods.

The conducted research seeks to determine in 
what ways do the identified groups of indicators af-
fect the process of physical distribution of consumer 
goods, at the level of the total sample, and especially 
at the levels of the sub-samples of the EU countries 
and non-EU countries. The use of multiple regression 
analysis is the most appropriate for testing the correla-
tion between the observed variables, with respect to 
the applied research methodology, sample size, and 
the collected data. The Enter method was applied 
on the total sample, where all independent variables 
(transport costs, quality of delivery, condition of vehi-
cles, customer relations, and institutional/regulatory 
factors) are included together in order to predict the 
dependent variable (physical distribution of consum-
er goods). The results show that the regression model 
is statistically significant (F (160.5)=7,967, p<0.001), 
i.e., the set of tested indicators significantly predicts 
physical distribution of consumer goods (H1 is accept-
ed). It describes 17.4% of criterion variance. In addi-
tion to the total contribution of the set of indicators, 
the contribution of individual indicators is also tested. 
Their contribution is provided in Table 3, which pres-
ents the regression model of physical distribution of 
consumer goods. 

Table 2 – Descriptive indicators of the examined indicators of physical distribution of consumer goods

Min. Max. Arithmetic mean Standard deviation

Transport costs 2.83 4.67 3.9923 0.33669

Quality of delivery 3.00 4.57 3.8665 0.38500

Condition of vehicles 1.25 4.25 3.0151 0.64179

Customer relations 2.80 4.00 3.3988 0.31871

Inst./regul. factors 2.40 4.20 3.3988 0.47762

Table 3 – Individual predictor contributions to the explanation of criterion variable

Model
Unstandardized coefficients Standardized 

coefficients T Sig.
B Std. error Beta

(constant) 523 1.528 3.614 0.000

Transport costs 0.602 0.269 0.204 2.234 0.027

Quality of delivery 0.464 0.163 0.262 2.852 0.005

Condition of vehicles -0.152 0.275 -0.045 -0.552 0.582

Customer relations 1.277 0.304 0.359 4.198 0.000

Inst./regul. factors -0.117 0.192 -0.049 -0.608 0.544
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(F (60,5)=1.867, p=0.107). This set describes only 
4.2% of variance among the respondents from the 
countries that are not members of the European 
Union. The following table (Table 5) provides indicators 
of individual impacts of the tested indicators (regres-
sion model).

Based on such presented results, it is evident that 
two variables – transport costs and quality of deliv-
ery – in the non-EU countries have a positive impact 
on physical distribution of consumer goods to end 
users. Since the set of predictors includes indicators 
that statistically significantly describe the dependent 
variable but also indicators with low contribution, it is 
necessary to perform an additional regression anal-
ysis based on the Forward method. In this way, the 
analysis includes only those indicators that generate 
a statistically significant contribution in terms of its 
size. The conducted regression analysis is statistically 
significant (F (100.5)=4.782, p<0,05). However, the 
regression model describes a small percentage of 
variance, and this percentage is 7.1%. In other words, 
by excluding the part of the set of indicators that does 
not describe the criterion variable, a model was ob-
tained that statistically significantly, although weakly, 
describes the criteria (H1 is partially accepted). Table 6 
shows significant contributions. These are again trans-
port costs (p=0.011) and quality of delivery (p=0.025), 
since with the exclusion of other variables their contri-
bution slightly increased. Given that both contributions 
are in a positive direction, i.e., the increase of these 

criterion variable. Specifically, they explain 51.7% of 
the criteria, i.e., half of the variance, which indicates 
a good quality of physical distribution and timely and 
complete delivery of consumer goods (H1 is accepted). 
Based on the set of five indicators, a large part of the 
criterion variable can be predicted. In addition to the 
total contribution of the predictor set, it was also test-
ed how the variables separately “acted”, i.e., whether 
all of them predicted the criterion of physical distri-
bution of consumer goods and in which direction, as 
shown by the regression model in Table 4.

Based on the tabular data, three variables generate 
a statistically significant contribution – transport costs 
(p=0.001), quality of delivery (p=0.013), and customer 
relations (p=0.000). It is in a positive direction, which 
indicates that the increase of these indicators is fol-
lowed with the increase in the criterion variable, i.e., 
the quality of physical distribution of consumer goods 
is increased. Auxiliary hypotheses H1a, H1b, and H1d at 
the level of the sample of EU countries are accepted. 
The other included variables did not achieve a statisti-
cally significant contribution.

In order to test how the five indicators explain phys-
ical distribution of consumer goods, a multiple regres-
sion analysis with the Enter model was applied within 
the subsample of non-EU countries. The indicators in-
cluded are the same as in the previous testing. Based 
on these results, it can be concluded that the applied 
regression model is not statistically significant, i.e., 
the set of indicators does not statistically significantly 
contribute to the explanation of physical distribution  

Table 4 – Individual predictor contributions to the explanation of the criterion variable - the EU countries sample

Model
Unstandardized coefficients Standardized 

coefficients T Sig.
B Std. error Beta

(constant) -0.004 2.117 -0.002 0.999
Transport costs 1.025 0.300 0.309 3.421 0.001
Quality of delivery 0.560 0.338 0.148 1.656 0.013
Condition of vehicles -0.254 0.205 -0.111 -1.241 0.219
Customer relations 2.066 0.317 0.592 6.518 0.000
Inst./regul. factors -0.141 0.182 -0.068 -0.774 0.442

Table 5 – Individual predictor contributions to the explanation of the criterion variable – the non-EU countries sample

Model
Unstandardized coefficients Standardized 

coefficients T Sig.
B Std. error Beta

(constant) 6.672 2.153 3.099 0.003
Transport costs 0.968 0.443 0.250 2.185 0.031
Quality of delivery 0.678 0.317 0.222 2.143 0.035
Condition of vehicles -0.001 0.399 0.000 -0.002 0.999
Customer relations 0.059 0.507 0.015 0.117 0.907
Inst./regul. factors 0.037 0.302 0.015 0.123 0.902
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The respondents expressed the highest level of 
agreement with timely delivery of consumer goods 
(M=4.493), and the lowest with flexibility in delivery 
(M=3.034). As in the previous tests, a multiple regres-
sion analysis was performed using the Enter method. 
The results show that the regression model is statisti-
cally significant (F (150.3)=7.067, p<0.001), i.e., the 
set of tested indicators of satisfaction with the physical 
distribution of goods statistically significantly affects 
the loyalty of end users (H2 is accepted). It describes 
52.4% of criterion variance. Table 8 presents individual 
impacts.

Based on the data, it can be concluded that two 
variables have positive statistically significant contri-
butions – timeliness of delivery (p=0.000) and flexibil-
ity in the delivery of transport companies (p=0.005), 
which means that the increase of these indicators is 
followed by the increase of satisfaction and loyalty 
of end users of physical distribution, while the num-
ber of mistakes has a negative impact (B=-0.725; 
p=0.042), i.e., an increase of this indicator is followed 
by a decrease of customer satisfaction. Comparative 
research found that identical data are presented in the 
subsample of EU countries (51.3% described criterion 

indicators is followed by the increase of the criterion 
variable, it can be concluded that this method of test-
ing confirms the auxiliary hypotheses H1a and H1c.

The testing based on multiple regression analysis 
shows that the first research hypothesis H1 is accept-
ed at the level of the entire sample of the Western 
Balkans (indicators describe 17.4% of criterion vari-
ance) and subsample of the EU countries (indicators 
describe 51.7% of criterion variance), while at the level 
of the subsample of non-EU countries it is partially ac-
cepted (indicators describe 7.1% of criterion variance), 
which leads to the final conclusion that the indicators 
transport costs, quality of delivery, condition of vehi-
cles, customer relations, and institutional/regulatory 
factors statistically significantly influence the physical 
distribution of consumer goods in a positive direction 
and contribute to the implementation of the 7P con-
cept in the Western Balkans countries. A comparison 
of the research results shows that transport costs, 
customer relations, and quality of delivery have a more 
significant impact in the EU countries, while transport 
costs and quality of delivery have a statistically signif-
icant impact in the non-EU countries. The remaining 
indicators have a minor impact.

At the level of end-user samples (n=146), loyalty 
of employees in retail facilities was measured by the 
physical distribution of consumer goods. The respon-
dents estimated to what extent their satisfaction with 
the quality of transport, i.e., timely delivery of goods 
with a minimum number of mistakes, affected their 
loyalty to the selected transport company and dis-
tribution center. Three indicators were evaluated:  
timeliness of delivery, number of mistakes in delivery, 
and flexibility/extraordinary requests in delivery. The 
data and basic indicators of descriptive statistics on a 
sample of retailers are presented in the following table 
(Table 7).

Table 6 – Individual predictor contributions to the explanation of the criterion variable – sample of non-EU countries

Model
Unstandardized coefficients Standardized 

coefficients T Sig.
B Std. error Beta

(constant) 6.843 1.956 3.498 0.001
Transport costs 0.999 0.387 0.258 2.584 0.011
Quality of delivery 0.693 0.305 0.227 2.271 0.025

Table 8 – Individual predictor contributions to the explanation of the criterion variable – sample of retail stores

Model
Unstandardized coefficients Standardized 

coefficients T Sig.
B Std. error Beta

(constant) 0.001 1.998 0.002 0.999
Timeliness of delivery 2.016 0.317 0.592 6.518 0.000
Number of mistakes -0.725 0.422 -0.309 -2.421 0.042
Flexibility in delivery 0.562 0.161 0.278 2.824 0.005

Table 7 – Descriptive indicators of tested indicators of 
retailers’ satisfaction with road transport of consumer 
goods

Min. Max. Mean St. deviation

Timeliness  
of delivery 2.00 5.00 4.4931 0.7070

Number  
of mistakes 2.00 5.00 4.0411 0.7322

Flexibility  
in delivery 1.00 5.00 3.0342 1.0790

Total 1.00 5.00 3.8562 0.8782
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the highest parameter (constant B). According to the 
aforementioned equation, employees in distribution 
centers and transport companies are required to work 
on improving and enhancing customer relations and 
partners (B=1.28) through: (a) constructive two-way 
communication and building long-term relationships 
based on respect of their demands and flexibility in 
delivery (e.g. change in the quantity, time, delivery lo-
cation, etc.), (b) professional consulting services, (c) 
assisting customers in case of lost and late deliveries, 
(d) financial compensation in the event of unforeseen 
breakage, damage to packaging, negligent transporta-
tion, etc. Improvement of physical distribution includes 
the correct management and allocation of costs 
(B=0.6). In order to improve the quality of transport, 
managers must accurately locate costs and optimize 
the total costs of transport, which involves: (a) proper 
classification of jobs, responsibilities and tasks, and, 
accordingly, salary costs, (b) minimizing the cost per 
kilometer (selection of the best/shortest/fastest route, 
avoiding traffic jams, fuel economy, etc.), (c) selection 
of the best insurance companies for insuring vehicles 
and goods in transit, (d) optimization of the cost of 
processing orders through implementation of latest IT 
technologies, mobile applications, GPS devices, etc. 
The improvement of physical distribution implies en-
suring, in addition to the mentioned indicators, timely 
and complete delivery, (B=0.46) through: (a) precise-
ly planned time required for loading and unloading of 
goods in order to reduce the total transport and un-
loading time, (b) minimizing the number of mistakes 
in delivery (e.g. mistakes in quantity and type of goods 
being transported, location, etc.) in order to ensure the 
completeness of the final delivery, (c) investment in the 
purchase of special equipment for the improvement of 
loading and unloading, safety and security of goods 
in transport, etc. Some authors [12, 13, 14] believe 
that quality of delivery is also ensured by continuous 
allocation of funds for depreciation, regular services, 
and vehicle maintenance, in order to reduce the risk of 
sudden failures, jams, and delays in delivery, including 
the purchase of modern IT equipment that would im-
prove the order processing and minimize the number 
of mistakes in the quantity and type of goods that are 
the subject of transport. The other analyzed indicators 
do not have a statistically significant impact. 

The obtained results at the level of the entire sam-
ple of the WB coincide with the results of the studies 
done by Chaea [13], Dumitrache et al. [14], Cai et al. 
[12], etc., which emphasize transport costs, timely and 
complete delivery, and long-term relationships with 
customers (CRM) as the most important KPIs in the 
process of physical distribution of goods. The develop-
ment of these indicators influences the ultimate goal 
of the physical distribution process that is reflected in 
the creation of a base of satisfied and loyal end us-
ers, based on operations according to the 7P concept. 

variance; timeliness p=0.001; flexibility p=0.004) as 
well as the subsample of non-EU countries (54.7% de-
scribed criterion variance; timeliness p=0.000; flexibil-
ity p=0.002). The above mentioned implies that satis-
faction with timely and complete physical distribution 
of consumer goods affects the loyalty of end users of 
transport services in the entire region of the Western 
Balkans as well as within the individually observed 
sub-samples (the EU and non-EU countries).  

5. DISCUSSION
The conducted testing showed that defined groups 

of indicators make a statistically significant impact on 
the physical distribution of consumer goods. Based on 
the applied regression analysis, the following equation 
of physical distribution of consumer goods can be per-
formed at the level of the entire sample of the coun-
tries in the Western Balkans (Equation 1):

. . . .
. .

y x x x
x x

5 52 0 6 0 46 0 15
1 28 0 18

1 2 3

4 5

= + + -
+ -

+
 (1)

In the above equation, y represents a dependent 
variable called physical distribution of consumer 
goods, which describes the performance of transport 
and the physical distribution of consumer goods. The 
variable was operationalized as the average response 
of the respondents to questions concerning the effi-
ciency of transport and delivery of goods. The depen-
dent variable remains the same in different equations, 
except the sample on which it was measured – com-
prehensive, only EU countries, countries that are in the 
process of EU accession. In this way, it is possible to 
isolate the correlation structure in relation to the mea-
surement sample. The variable x is the independent 
variable, as follows: x1 – transport costs; x2 – quality 
of delivery; x3 – condition of vehicles; x4 – customer 
relations, and variable x5 – institutional/regulatory 
factors. The independent variables (x1-x5) were op-
erationalized through a questionnaire containing 25 
Likert-type items. Those items described various or-
ganizational and external factors that could affect the 
physical distribution of goods. Each independent vari-
able represents the average response to the 5 items 
in the questionnaire that describes it in more details. 
Each independent variable is the interval level of mea-
surement, and the responses range from 1 to 5, where 
the lower value implies a smaller impact of a certain 
variable on the physical distribution of goods. 

Acting upon the presented equation should be the 
guideline to the managements of distribution centers 
and transport companies on how to improve road 
transport and provide timely and complete delivery 
of goods (based on the 7P concept). Improvement of 
physical distribution means that company manage-
ments should ensure a more timely and complete de-
livery, i.e., develop and promote indicators that have 
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Finally, satisfaction with the physical distribution of 
consumer goods reflects the satisfaction of end users, 
which can be represented by the following Equation 4:

. . .y x x x2 01 0 72 0 561 2 3= - +  (4)

In the equation, y marks the loyalty of end users 
of transport services, while x is the independent vari-
able, such as: x1 – timely delivery; x2 – mistakes in the 
delivery; x3 – flexibility. The equation illustrates that 
the satisfaction of end customers in the supply chain 
(retail stores) is directly proportional to timely delivery 
of goods (B=2.01) and flexibility and extraordinary re-
quirements in the transport (B=0.56), and inversely 
proportional to the number of mistakes and delays 
(B=-0.72).

Disadvantages of the research relate to the restric-
tions of the analysis and research to only one type of 
transport in the Western Balkans. An objective reason 
for analyzing only the physical distribution process is 
the fact that this is the only form of transport of goods 
represented in all the countries of the region, provid-
ing the possibility to compare data. In supply chains of 
Serbia, Bosnia and Herzegovina, and Macedonia there 
is almost no supply of retail stores by waterways and 
rail routes, unlike Slovenia and Montenegro, and espe-
cially Croatia, with a developed network of navigable 
waterways linking the logistics centers and retail facili-
ties. The limiting factor is also conducting research ex-
clusively in the Western Balkans region, however, the 
inclusion of a large number of countries from the global 
market would require huge financial resources, knowl-
edge of transport infrastructure and consumer habits 
in such countries, etc. In conducting the research, the 
problem was also the fact that business people from 
the region of the Western Balkans have no habit of 
participating in serious research, as shown by the fact 
that besides 312 completed surveys, 128 were left 
unfinished, so the results of these surveys were not 
considered in the testing and analysis. A shortcoming 
of the research is also the fact that it did not cover a 
positive correlation between price and quality of trans-
port, i.e., whether end users will accept higher-quality 
physical distribution at higher prices or will they look 
for economically more cost-effective solutions at the 
expense of service quality. Such research would in-
volve a different methodology and insights into the fi-
nancial reports of transport companies and retailers, 
macroeconomic analysis of regions and countries, etc.

6. CONCLUSION
The need to research indicators of physical distri-

bution of consumer goods in the supply chain in the 
Western Balkans stems from the fact that it is a grow-
ing sector of economic activity with limited research 
on the impact and importance of individual indicators 
regarding the quality, accurate and efficient transport 

The indicator Condition of vehicles is less important 
to the performance of physical distribution, which is a 
surprising result given that some authors, e.g. Liao et 
al. [15], point to a strong correlation between vehicle 
quality as a KPI and timely and complete delivery. In-
stitutional/regulatory factors do not have a statistically 
significant impact, as a result of the fact that they are 
external factors, the effect of which is difficult to mea-
sure, and they are difficult to influence.

With respect to the sub-samples at the level of the 
EU countries, the equation of physical distribution of 
consumer goods is as follows (Equation 2):

. . . .
. .

y x x x
x x

0 01 1 03 0 56 0 25
2 07 0 14

1 2 3

4 5

= - + +
+ -

- +
 (2)

where y is the dependent variable (physical distribu-
tion of consumer goods), while the variable x is the 
independent variable (x1 – transport costs; x2 – quality 
of delivery; x3 – condition of vehicles; x4 – customer 
relations, and variable x5 – institutional/regulatory 
factors). The most important indicators appear to be 
transport costs (B=1.03), customer relations (B=2.07), 
and quality of delivery (B=0.56). The results are iden-
tical as at the level of the sample of the WB, whereby 
the statistically significant impact observed separate-
ly by indicators varies. The ratio between the WB/EU 
countries for the indicator Transport cost is 0.6/1.03, 
for the Quality of delivery 0.46/0.56, and for Customer 
relations 1.28/2.07.

In the sample of the countries that are in the pro-
cess of joining the EU, two indicators dominate that 
are presented by the following Equation 3:  

. . .y x x6 843 0 99 0 691 2= + +  (3)

In the equation, y is the dependent variable (physi-
cal distribution of consumer goods), while the variable 
x is the independent variable, such as: x1 – transport 
costs and x2 – quality of delivery. The reason for the 
completely neglected impact of the remaining three in-
dicators is the fact that in the transition countries, due 
to the relatively low standard of living and purchasing 
power, the indicators related to financial investments 
and their provision, such as transport costs (B=0.99) 
and quality of delivery (B=0.69), are regarded by em-
ployees as the most important predictors. Physical 
distribution improvement requires distribution centers 
and transport companies to raise additional funds for 
equipment modernization through investments and 
deductions from a portion of the profits in order to en-
sure timely and complete delivery on the one hand, 
while on the other hand their priority task is to optimize 
the costs through precise systematization of business 
responsibilities (proper economization), employment 
of professional and responsible people, introduction 
of IT support, etc.
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KLJUČNI INDIKATORI FIZIČKE DISTRIBUCIJE ROBE: 
STUDIJA SLUČAJA ZAPADNOG BALKANA

REZIME

Cilj ovog rada je da su unapredi proces fizičke distribuci-
je robe široke potrošnje u regionu Zapadnog Balkana, kroz 
definisanje i analizu ključnih indikatora fizičke distribucije. 
Teorijskim istraživanjem su identificirani najvažniji indikato-
ri koju utječu na proces fizičke distribucije, to su: troškovi 
transporta, kvaliteta isporuke, stanje voznog parka, odnosi 
s klijentima i institucionalno/ zakonodavni faktori. Prove-
deno je empirijsko istraživanje na uzorku od 166 ispitanika 
u distributivnim centrima i transportnim poduzećima i 146  
krajnjih klijenata. Višestrukom regresionom analizom 
definiran je pojedinačni doprinos svakog od navedenih in-
dikatora. Komparacija rezultata između zemalja Zapadnog 
Balkana koje su članice EU i zemalja u procesu pridruživan-
ja EU, pokazala je postojanje statistički značajnih razlika u 
utjecaju navedenih pokazatelja. Na bazi dobivenih rezultata 
prezentirani su modeli fizičke distribucije robe široke po-
trošnje. Dobiveni rezultati ukazuju menadžmentu distribu-
tivnih centara i transportnih poduzeća koje indikatore treba 
razvijati kako bi se osigurala pravovremena i potpuna isporu-
ka robe saglasno konceptu 7P i time stvorila baza zadovol-
jnih i lojalnih krajnjih korisnika usluge transporta. Preporuke 
za buduća istraživanja navedene su u radu.

KLJUČNE RIJEČI

cestovni prijevoz robe; distributivni centri; fizička distribucija 
robe; maloprodaja;
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