
!
"#

$%
&'

((
)*
'
+
#
*
'
(,

%
&-
#
.
/
$#

0

1
-'

0
2
#
(3

&'
+
'
0
#
0
2
"

!
"#
$
%"
#
&
'
()
*+
%,
-
.
"(
)"
/(
%"
#

0
$
1
'
2
,"
/%
-
3%
4
5
/$
&
-
#
"5

!
"#
$
%&
'
(
")
*"
+)

,
-
$
%
*-
$
'
.$
*"
+/
&%
+-
/
./
+*
$
."
)*
"+
)%

'
0%

&'
(
")
*"
+)
%
/
#
1
%
&'
(
")
*"
+)
%
)2
)*
$
3
)%

/
.$

#
4
3
$
.'
4
)5
%6

"*
-
%)
7
$
+"
0"
+%
+-
/
./
+*
$
."
)*
"+
)5
%1
"0
0$
.$
#
*%
"3
7
&"+
/
*"
'
#
)%
/
#
1
%3

")
)"
'
#
)8

9'
(
")
*"
+)
%/
+*
":
"*
"$
)%
"#
%*
-
$
%6

"#
$
%"
#
1
4
)*
.2
%/
.$
%:
$
.2
%"
3
7
'
.*
/
#
*8
%;

/
+$
1
'
#
"/
%"
)%
/

&/
.(
$
%$
<7
'
.*
$
.%
'
0%
6
"#
$
8%
=#
%*
$
.3

)%
'
0%
$
<7
'
.*
%:
/
&4
$
%'
0%
/
(
."
+4
&*
4
./
&%
7
.'
1
4
+*
)%
"#

;
/
+$
1
'
#
"/
5%
6
"#
$
%
")
%
/
*%
*-
$
%
0"
.)
*%
7
&/
+$
%
"#
%
*$
.3

)%
'
0%
$
<7
'
.*
)%
'
0%
/
&+
'
-
'
&"+

>
$
:$
./
(
$
)5
%
/
#
1
%
/
*%
*-
$
%
)$
+'
#
1
%
7
&/
+$
%
"3
3
$
1
"/
*$
&2
%
/
0*
$
.%
*-
$
%
*'
>
/
++
'
8%
,
-
$

6
"#
$
3
/
?
"#
(
%"
#
%;

/
+$
1
'
#
"/
%"
)%
+'
#
*"
#
4
'
4
)&
2%
"#
+.
$
/
)"
#
(
5%
$
)7
$
+"
/
&&2
%*
-
$
%&
/
)*
%*
$
#

2$
/
.)
8%
@
$
)"
1
$
)%
*-
$
%"
#
+.
$
/
)$
1
%7
.'
1
4
+*
"'
#
5%
/
%)
7
$
+"
/
&%
/
**
$
#
*"
'
#
%"
)%
7
/
"1
%*
'
%*
-
$

"3
7
.'
:$
3
$
#
*%
'
0%
*-
$
%
A
4
/
&"*
2%
'
0%
7
.'
1
4
+$
1
%
6
"#
$
5%
/
)%
6
$
&&%
/
)%
"3
7
.'
:"
#
(

+'
#
1
"*
"'
#
)%
0'
.%
(
.'
6
"#
(
%
:"
#
$
)5
%
*-
$
.$
>
2%
'
>
*/
"#
"#
(
%
A
4
/
&"*
2%
(
./
7
$
)8
%
B
$
:$
./
&

0/
+*
'
.)
%/
00
$
+*
%*
-
")
%7
'
)"
*"
:$
%*
.$
#
1
%/
#
1
%'
#
$
%'
0%
*-
$
3
%"
)%
$
1
4
+/
*$
1
%)
*/
00
)%
'
0%
:"
#
$

(
.'
6
$
.)
%/
#
1
%'
$
#
'
&'
(
")
*)
%6

-
"+
-
%/
.$
%"
#
:'
&:
$
1
%"
#
%*
-
$
%7
.'
+$
))
8%
,
-
4
)5
%A
4
"#
/
.2

&'
(
")
*"
+)
%
*/
?
$
)%
/
#
%
"3
7
'
.*
/
#
*%
7
&/
+$
%
"#
%
*-
$
%
1
$
:$
&'
7
3
$
#
*%
'
0%
:"
#
$
%
/
#
1
%
6
"#
$

7
.'
1
4
+*
"'
#
8

!
"#

$%
&'

((
)*

'
+
#
*
'
(,

%
&-
#
.
/
$#

0

C
.8
%D
"'
&$
*/
%=
:/
#
'
:/
%E
$
*.
'
7
4
&'
)%
'
>
*/
"#
$
1
%-
$
.%
E
-
C
%1
$
(
.$
$
%"
#
%!

"#
$

F
-
$
3
")
*.
28
%C
.8
%C
./
)?
'
%G
*/
#
/
)'
)?
"%
'
>
*/
"#
$
1
%-
")
%E
-
C
%1
$
(
.$
$
%"
#
%F
4
)*
'
3
)%
/
#
1

9'
(
")
*"
+)
8%
F
4
..
$
#
*&
25
%>
'
*-
%/
4
*-
'
.)
%/
.$
%6
'
.?
"#
(
%/
)%
G
))
")
*/
#
*%
E
.'
0$
))
'
.)
%/
*

*-
$
%H
#
":
$
.)
"*
2%
IJ
'
+$
%C
$
&+
$
:I
5%
B
*"
7
5%
K
$
7
4
>
&"+
%'
0%
;
/
+$
1
'
#
"/
8

6
7
8
9:
9;
<
6
9=
6
=
8
8
98



!"#$%&'(()*'+#*'(,%&-#./$#0

1-'02#(3&'+'0#02"

4"+%("+5/0&-6($#7"0&"80("+(9%./:$"8(#;(<'8%5#+"'





!"#$%&'(()*'+#*'(,%&-#./$#0
1-'02#(3&'+'0#02"

4"+%("+5/0&-6($#7"0&"80("+(9%./:$"8(#;
<'8%5#+"'

4"+%($#7"0&"80

=3,(=3<>?9@(38'5%A"8(,/:$"0B"+7=3,(=3<>?9@(38'5%A"8(,/:$"0B"+7



!"#$%&&'"()(!"#$*+,!
"#$%#&'()*#+,-.! /0*&(1)2#&0! 3.(! 4.52+,-.0! 6)2#&0)%$#$%#&2-.78! 4#.! 4.52+,-.
6)2#&0)%$#$%#&2-.7! 9.(:.#,-0.2! 3#.+.! ;5$%#7)2#&0! #0! 3.(! 4.52+,-.0! 6)2#&0)%$#$%#&'()*#.<
3.2)#%%#.(2.!$#$%#&'()*#+,-.!4)2.0!+#03!#1!/02.(0.2!=$.(!-22>8??30$@3A0$@3.!)$(5*$)(@!
B%%.! #0! 3#.+.1!"5,-! '.0)002.0!C)(7.0! 503! ;(&35720)1.0! 502.(%#.'.0!D)(.0:.#,-.0AE
1)(7.0A! &3.(! >)2.02(.,-2%#,-.1! F,-52:! $:D@! +#03! G)(.0:.#,-.0! &3.(! .#0'.2()'.0.
G)(.0:.#,-.0! 3.(! H.D.#%#'.0! /0-)$.(@! 4#.! G#.3.(')$.! 9&0! C)(7.0E! ;(&35720)1.0E
I.$()5,-+0)1.0E!J)03.%+0)1.0E!G)(.0$.:.#,-050'.0!5@+@D@!#0!3#.+.1!G.(7!$.(.,-2#'2
)5,-!&-0.!$.+&03.(.!K.00:.#,-050'!0#,-2!:5!3.(!B00)-1.E!3)++!+&%,-.!6)1.0!#1!F#00.
3.(! G)(.0:.#,-.0A! 503! C)(7.0+,-52:'.+.2:'.$50'! )%+! *(.#! :5! $.2(),-2.0! DL(.0! 503
3)-.(!9&0!H.3.(1)00!$.052:2!D.(3.0!3=(*2.0@

"#$%#&'()>-#,! #0*&(1)2#&0! >5$%#+-.3! $M! 2-.! 4.52+,-.! 6)2#&0)%$#$%#&2-.78! N-.! 4.52+,-.
6)2#&0)%$#$%#&2-.7! %#+2+! 2-#+! >5$%#,)2#&0! #0! 2-.! 4.52+,-.! 6)2#&0)%$#$%#&'()*#.<! 3.2)#%.3
$#$%#&'()>-#,!3)2)!)(.!)9)#%)$%.!#0!2-.!/02.(0.2!)2!-22>8??30$@3A0$@3.@!
B0M!$()03!0)1.+!)03!>(&35,2!0)1.+!1.02#&0.3! #0!2-#+!$&&7!)(.!+5$H.,2! 2&!2()3.1)(7E
$()03!&(!>)2.02!>(&2.,2#&0!)03!)(.!2()3.1)(7+!&(!(.'#+2.(.3!2()3.1)(7+!&*!2-.#(!(.+>.,2#9.
-&%3.(+@!N-.!5+.!&*!$()03!0)1.+E!>(&35,2!0)1.+E!,&11&0!0)1.+E!2()3.!0)1.+E!>(&35,2
3.+,(#>2#&0+! .2,@! .9.0! D#2-&52! )! >)(2#,5%)(! 1)(7#0'! #0! 2-#+! D&(7+! #+! #0! 0&! D)M! 2&! $.
,&0+2(5.3! 2&! 1.)0! 2-)2! +5,-! 0)1.+! 1)M! $.! (.')(3.3! )+! 50(.+2(#,2.3! #0! (.+>.,2! &*
2()3.1)(7!)03!$()03!>(&2.,2#&0!%.'#+%)2#&0!)03!,&5%3!2-5+!$.!5+.3!$M!)0M&0.@

O&9.($#%3!?!O&9.(!#1)'.8!DDD@#0'#1)'.@,&1

P.(%)'!?!;5$%#+-.(8
QB;!QBC"RSN!B,)3.1#,!;5$%#+-#0'
#+2!.#0!/1>(#02!3.(!?!#+!)!2()3.1)(7!&*
T10#F,(#>251!I1$J!U!O&@!KI
J.#0(#,-A"V,7#0'AF2(@!WAXE!WWYZY!F))($(=,7.0E!4.52+,-%)03!?!I.(1)0M
R1)#%8!#0*&[%)>A>5$%#+-#0'@,&1

J.(+2.%%50'8!+#.-.!%.2:2.!F.#2.!?
;(#02.3!)28!+..!%)+2!>)'.
!-./0(12345467148183343

O&>M(#'-2!\!Z]Y^!T10#F,(#>251!I1$J!U!O&@!KI
B%%.!S.,-2.!9&($.-)%2.0@!?!B%%!(#'-2+!(.+.(9.3@!F))($(=,7.0!Z]Y^



Violeta Ivanova Petropolus

Drasko Atanasoski

WINE INDUSTRY LOGISTICS IN REPUBLIC OF 

MACEDONIA



CONTENTS

1. INTRODUCTION IN LOGISTICS 1

2. BASIC AIMS OF LOGISTICS WITHIN A COMPANY 3

3. INCREASING LEVEL OF LOGISTICS SERVICES 5

4. TRENDS IN PRODUCTION LOGISTICS 7

5. CONCEPT AND STRUCTURE OF ECONOMICAL-

SECTOR LOGISTICS SYSTEMS

9

5.1. Primary Logistics System 9

5.2. Secondary Logistics System 13

5.3. Tertiary Logistics System 16

5.4. Quaternary Logistics System 20

5.5. Quinary Logistics System 22

6. LOGISTICS IN WINE INDUSTRY 26

6.1. Preparation of logistic strategy for winery 28

7. WINE PRODUCTION IN REPUBLIC OF MACEDONIA 29

7.1. Historical review of wine production in

Republic of Macedonia

29

8. CHEMICAL COMPOSITION OF WINE AND METHODS

FOR ITS DETERMINATION

32

9. INFLUENCE OF THE CHEMICAL RESEARCH OVER

QUATERNARY LOGISTICS AND OVER THE

DEVELOPMENT OF WINE PRODUCTION IN

REPUBLIC OF MACEDONIA

37

LITERATURE 41


