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APPLICATION OF FUNCTION COST ANALYSIS AND NETWORK
SCHEDULING IN LOGISTICS COST MANAGEMENT

Iryna Popovychenko, Kira Spiridonova “Application of function cost analysis and network
scheduling in logistics cost management”. Dynamic nature of logistic costs as well as dynamic and
complicated modern economic environment urges scientists to seek new and improve existing forms and
approaches to identification, accounting and management of companies’ logistic costs and supply chains.
Adaptation of logistic cost management to modern challenges is important. Business competitiveness
nowadays depends on fast and exact reaction of business management on unpredictable, changing and risky
micro- and macro environment. Clear and available technologies of influence on profitability of economic
activity due to rational decreasing and optimization of expenses become more and more demanded on
Ukrainian and world markets. Rational planning and minimization of logistic costs of operational activity of
production and commercial companies is great potential reserve and powerful tool on the competitive space if
used by experienced specialists.

In the article it is proposed to combine powerful methods - function cost analysis and network planning
on the basis of process, project and logistics management using simplified example. As a result, the client’s
demands concerning shortening terms of the order with optimal cost and quality of service for both or more
sides are fulfilled. At the meantime the riskiest sites of supply chain are determined that allows to predict and
avoid possible problems.

The material needs further specification, economic and mathematical modelling, and professional
discussion by specialists in management of supply chains, operational managers, IT-specialists, as supply chains
are complicated open and flexible systems.

Keywords: logistics costs, operational activity, supply chains, function cost analysis, network
planning, time factor.
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Ipuna IMonosuyerko, Kipa CnipidoHosa «3acmocyeaHHsa soziku hyHKYioHanbHO-eapmicHo20
aHanizy ma KaseHOApHO-Cimb0B8020 NJIAHY8AHHA 8 YNpaeJiHHi Jlo2icmu4HUMU eumpamamun.
JuHamivHicme npupodu nozicmudHux 8umpam y NOEOHAHHI i3 OUHAMIYHICMIO MA CKAAOHICMIO Cy4acHoz0
eKOHOMIYHO20 cepe0oBUWA CNOHYKAE HAyKosyie ma ¢axisyie-npakmukie 00 NOWwyKy HOBUX ma
800CKOHAJIeHHA ICHyloHUx ¢popm ma nioxodig 0o ideHmudbikauil, obniky U ynpasniHHA s02icmuyHUMU
sumpamamu nionpueMcme ma JIaHytozie nocmadade. Baxnueow € adanmauis npouecie ynpasniHHA
JI02ICMUYHUMU  8UMPAMAmMu 00 BUKJ/IUKIB Cb0200eHHA. KoHKypeHmocnpomoxHicme 6i3Hecy Cb0200HiI
3aexums 8i0 WBUOKOCMI Ma MOYHOCMI peakyii MeHeOXMeHmMy nionpuemMcme ma opedrizayit Ha
HenepedbayeHicme, MiHIUBICMb, pU3UKU MAKPO ma Mikpo cepedosuwid. [Tpo3opi ma docmynHi mexHosnoeii
snsugy Ha npubymekogicme 20cnodapceKoi dialbHOCMI Yepe3 pauyioHasbHe 3MeHWeHHA Mma onMuMi3ayito
suMpam cmarome Cb0200Hi 8ce binbl 3ampebysaHuUMU HA YKPAIHCbKOMY mad c8imosux puHKax. PayioHaneHe
NIaHy8AHHA MA po3yMHA MiHIMi3ayisa 102icMUYHUX 8UMpPam, Wo cynposooxxyroms onepauyitiHy 0is/bHicme
8UPOOHUYUX MA KoMepyiliHUX niOnpUEMCMS, € 8e/IUKUM pe3epeoM, Hapasi b6iibUWoo Mipor NOMeHYitHUM,
ma nomy»HuUm 3HapA00SM HA KOHKYPEHMHOMY npocmopi y pykax 00cg8ioueHuUx npogecioHarnis.

Y cmammi Ha ideonoziyuHoMy nidrpyHmi npoyecHo20, NPOEKMHO20 Ma s102iCMUYHO20 MeHeOXMeHmy
Ha cnpoweHoMy Npakmu4YHOMY NPUKIA0i NPONOHYEMbCA NOEOHAHHA NOMYXHUX Memodie — hyHKUIOHA/TbHO-
8apMICHO20 aHANi3y ma KaneHOapHO-Cimb08020 NAGHYBAHHSA, 8 pe3y/ibmami 4020 BUKOHYIOMbCA 8UMO2U
KNiEHMAa Wo00 CKOpOYeHHs MepMiHi8 BUKOHAHHA 3AMOBJIEHHA npu onmumasbHil 0na o6ox 4u binbuwe
cmopiH sapmocmi ma akocmi nociyeu. lpu ybomy nposasaMeca HaUbINbW PU3UKOBAHI OiNIAHKU 1IAHY02a
NocmMayaHH#A, ujo 00380J15€ nepedbaqyumu MoxJsusi npobiemu ma 3anobizmu HUM.

lMpedcmasneHi po3pobku, 6e3ymo8HO, nompebyloms noodnbwoi Oemani3ayii, eKoHOMIKo-
MamemMamuy4Ho20 MoOesto8aHHA Ma (axoso020 062080peHHA y KON ¢axisyis 3 ynpassniHHA JaHUy02aMu
nocmay4aHHA, onepauitiHux meHeoxepis, IT-cneyianicmis, OCKinbKu AaHU2U NOCMAYAHb — Ye HAOCKIAOHiI
8i0KpUMI ma 2Hy4Ki cucmemul.

Knroyoei cnoea: norictnuHi BUTpaTuy, onepauiviHa AianbHiCTb, NaHLIOM noctayaHb, GyHKLiOHaNbHO-
BapTiCHWI aHani3, KaneHgapHoO-CiTboBe MnaHyBaHHA, GakTop yacy.

Upuna [MonosuyeHko, Kupa CnupudoHoea «[lpumeHeHUe JI02UKU (PYHKYUOHA/IbHO-
CMOUMOCMHO020 AHANU3a U KasieHOapHO-cemego20 NJIaHUpPo8aHus 8 ynpasJjieHuu so2ucmuyeckumu
3ampamamu». [JUHAMUYHOCMb NPUPOObLI J102UCMUYECKUX 3ampam 8 Co4emaHuu ¢ QUHAMUYHOCMbIO U
CJTOXKHOCMbIO COBpeMeHHOU SKOHOMUYecKol cpedbl nobyxoaem ydyeHbiX U CNeyuaaucmos-npakmukos K
NOUCKY HOBbIX U COBEPLIEHCMBOBAHUE Cyuecmsyowux ¢opm U nooxo0os8 K udeHmugukayuu, ydema u
ynpassiieHus J1i02ucmuyeckumMu 3ampamamu npednpusmull 8 yensx Nocmasok. Baxna adanmayus
npoueccos  ynpaeseHuUs  JloUCMUYeCKUMU  3dmpamamu K 8b13084M cospemMeHHOCMU.
KoHkypeHmocnocobHocmeb bu3Heca ce200HA 3asucum om CKOpOCMU U MOYHOCMU peakyuu MeHeoXMeHma
npednpusmuli u opeaHu3ayul Ha HenpedCKAa3lyemMoCmb, U3MeHYUB8OCMb, PUCKU MAKPO U MUKPOCPeObl.
[Mpo3payHbie u docmynHble MexHOI02UU 8/IUAHUA HA NPUbbLIILHOCMb X03AUCMeeHHOU desmesibHOCMU 3a
PAYUOHANIbHOE  YMeHblWeHUe U ONMUMU3Ayul0  pdcxo008 CMAHOBAMCA Ce200HA 8ce bosee
80CMPeO0BAHHBIMU HA YKPAUHCKOM U MUPO8bIX pbIHKAX. PayuoHanbHoe niaaHuposdaHue U yMHAA
MUHUMU3AUUs  J102UCMUYecKux  u30epxeK,  CONpPOBOXOAWUX  ONepauyuoHHyl0  OeamesibHOCMb
Npou3800CMBEHHbIX U KOMMepyecKux npednpusmut, seasemcsa 60/1bWUM pe3epsoM, NoKa 8 Gosbluel
cmeneHU NOMEHYUAJIbHbIM, U MOUHbIM OpyOUeM 8 KOHKYPEeHMHOM NpoCcmpaHcmee 8 pykax OnbIMHbIX
npogeccuoHanos.

B cmamee Ha udeonozudeckoli 0CHOB8e NPOUECCHO20, NPOEKMHbIX U JI02UCMUYeCK020 MeHeOXMeHma
Ha ynpoweHHOM Npakmu4yeckom npumepe npedsdzaemcs coyemaHue MoujHbiX Memooos - PyHKYUOHA/IbHO-
CMOUMOCMHO20 AHA/IU3d U KaseHOapHO-Cemego20 NJIaHUPOBAHUA, 8 pe3ysibmame 4e20 8bINOHAIMCA
mpebosaHus KiueHmad no COKpAaWeHUlo CPOKO8 8bINOJIHEHUS 3dKA3d Npu onmumasibHoU 0718 obeux usu
60os1e€ CMOPOH CMOUMOCMU U Kadecmaad ycyeau. [Ipu 3mom npossnsaiomca Haubosee puckosaHHble yudcmku
yenu cHabxeHus, no3eosisem npedsudems 803MOXKHble NpobsieMbl U Npedomsepamume UX.

lMpedcmasneHHble paspabomku, 6e3ycio8Ho, Hyxoaromcsa 8 ddnbHeliwel 0emanusayuu, SKOHOMUKO-
MamemMamuyecko20 MOOenUPOBAHUA U NPOGeccUOHAsIbHO20 06CyX0eHUAs 8 Kpyzy cneyuasucmos no
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ynpaesieHuro yenoykamu nocmasokK, onepayuoHHbIX MeHea)Kepoe, IT-cneyuanucmos, NOCKOJIbKYy uenu
nocmasok - 3mo CJ10XXHeliwue OmKpbimeole u 2ubkue cucmembl.

Knroueswlie cnoesa: noructnyeckue pacxoabl, onepaunMoHHaA AOeATeNbHOCTb, UENb MNOCTaBOK,
d)yHKLI,I/IOHaﬂbHO-CTOVIMOCTHOIZ aHaJIn3, KaleHQapHO-CeTeBOE NMNJlaHNpPOBaHMeE, (I)aKTOp BpemeHn.

Introduction.  The problem of
accounting and analysis of the sources of
logistic costs formation and management is
of great importance nowadays and is
examined by variety of scientists and
specialists due to some reasons:

- dynamism (flow and not static nature)
of logistics costs in logistical system as an
object of control is a more complicated
substance than an enterprise. So the chain
‘supplier-enterprise-consumer’ is the
logistical system. It is obvious that it makes
regional, national and macrologistical
systems aiming to be effective and as a result
competitive. Inits turn business effectiveness
is highly dependent on incomes and
expenses that are generated with logistical
activity providing operational activity of
company’s / companies’- participants of the
supply chain;

- ltis difficult to determine logistics and
transaction costs centres as they are related to
different functional structural departments.
Even if the centers of logistic costs are
identified and all logistic costs from different
centers are aggregated and accumulated,
eventually this aggregated value in fact does
not often coincide with arithmetical sum of
the certain costs in specific departments
(centres). It is considerably connected with
classical disadvantages of enterprise’s
functional  organization structure, i.e.
disadvantages of functional specialization.
This happens because some considerable
logistic and transactional costs remain
unnoticed, not identified and/or standardized
in cross-functional relations with suppliers
and customers, as it is not possible to
determine clearly what functional
department is responsible for them (for
example, purchasing or transportation
department, sales department or finished
products warehouse). However, if these

expenses are neither noticed nor accounted it
doesn’'t mean that they don't decrease the
company'’s profit. It is difficult to determine
who is responsible for these turnover costs in
the chain ‘purchase-production-sales’. As a
result, it is difficult to control, regulate and
manage them in time and space.

- Normative documents of state
authority and service concerning cost
accounting do not include methods of cost
identification connected with logistic
processes. There are neither clear criteria of
cost allocation to some account nor the order
of current logistic cost reflection.

Thus, the problem of accounting and
management of logistic costs is connected
with developing approaches to rational
separation of information concerning logistic
costs from the company'’s information flows.
This problem, beginning with definition and
classification of logistic costs is investigated in
works of Sumets O.M. [1,2], Krykavskyy, E.V.
.[3], Mirotin L.B., Tashbaev E. [4], Oklander M.
A.[5], Reta M.V. [6], Yatsenko G. [7], James R.
Stock, Douglas M. Lambert [8] and others. The
authors Zavitii O., Didorenko T., Kondratyuk L.
[9] investigated logistic costs of production
enterprises as objects of accounting and
control.  Scientific analysis concerning
composition and grouping of logistical costs
were carried on, specific aspects of logistic
costs in enterprise’s accounting and control
were determined. The authors Minko K.M,
Korotuha K.M. presented the general
definition: ‘Logistic costs management is a
process of making logistic decisions based on
the data of total costs accounting of material,
informational and financial flows
management in the whole logistic system in
order to achieve decreasing of logistic activity
costs’ [10]. However, dynamic nature of
logistic costs as well as dynamic and
complicated modern economic environment
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urges scientists and specialists to seek and
implement new forms and approaches to
logistic costs identification, accounting and
management.

The purpose and tasks of the research.
In order to improve accounting of logistic
operations and costs as well as management
of these expenses it is necessary to create an
adequate system of management accounting
and controlling within a company allowing to
receive information for analysis, taking and
realization =~ of  managerial  decisions
concerning logistic costs. In our opinion, it is
possible to evaluate effective and control
logistic costs effectively on the basis of the
concept and technology of process
management, in particular using functional
cost analysis. If one combines process
management with project approach and
effective logistic management, it will lead to
increasing of the company’s competitiveness
(excluding force majeure).

Therefore, the purpose of this research is
analysis of possibilities and feasibility of
functional cost analysis usage combining
method of network scheduling for
optimization of logistic costs in supply chains
considering time factor.

Tasks of the research: to show on the
simple example the process of organization,
tracking and regulation of logistic business-
processes that are viewed as a sequence of
interconnected operations in time and space
with criteria of effectiveness — minimum of
total costs on the client’s order within the
given level of quality and time. Instrument
that is proposed in order to fulfil the task is
function cost analysis combining with
network planning.

The main material and results. Having
made analysis of popular cost management
methods concerning logistic ~ costs
(Absorption costing, Direct costing, Standard
costing, Target costing, Kaizen costing) we
came to the conclusion that none of the
approaches can be considered a universal one
for all enterprises as they don't allow to assess
logistic costs as a dynamic category with
changing value [2,11]. Realizing significance
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and advantages of these methods, let us try to
view the primary elementary level of logistic
costs formation and control with the help of
combined usage of function cost analysis
concept and network panning instrument
considering logistic management.

It is known that function cost analysis
(FCA) or analysis of function (or operation
making the process) cost appeared as a
method of  production effectiveness
increasing based on finding reserves and cost
decreasing in technological processes on life
cycle stages of a product (pre-production,
production, operational and utilization). So
function cost analysis is a complex research of
objects  functions  (product, process,
structure), aiming at optimization of quality
functions and expenses.

In her scientific and practical works
Melnikova K.V. reviews function cost analysis
as a financial instrument in strategic
management of logistic costs that allows to
decrease production and service costs and
increase level of their quality. Function cost
analysis is a way to decrease level of logistic
costs as during the analysis separate stages of
the process (operation) of customer’s orders
are carefully examined, possibilities of their
standardization and making service process
less expensive are considered [12, p. 34-36].

In order to use function cost analysis, it is
necessary to describe business processes of
the company as a part of its business activity.
Having made the correspondence between
each function and its cost it is possible to fulfil
the following kinds of analysis:

- research of cost distribution with their
functions  (operations) as well as
determination of the most expensive
functions (operations) in order to improve
them firstly;

- determination of functional directions
(operations) that should be fulfilled
independently or use service of outsourcers
or combine both in a certain proportion;

- cost modelling of business processes
determining structure (architecture) of
business process with the most optimal cost.
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One more important criterion that
characterizes  function (operation) or
business-process, except value, is time of the
(function) operation or the whole business-
process. For example, if the shipment time in
one company is 10-20% more than in the
company of their competitor, the company
can lose its market share very quickly if their
products and services don’t have other
competitive advantages: price, payment
terms, quality, service, after-sales service. As a
result, function cost analysis along with time
costs study significantly broadens
possibilities of the method. In general case
during function cost analysis time and value
expenses are used simultaneously and they
are interconnected in most cases. As a result
of function cost analysis optimal structure of
the business process with optimal parameters
of time and value is developed. Strategic
goals of the company determine optimal or
desired parameters.

Organization of logistic  business
processes is considered as sequence of the
certain interconnected operations fulfilled in
time and space, so function cost analysis for
taking logistic decisions should be viewed
along with methods of network scheduling
used in project management. Criterion of
effectiveness is minimum of total expenses
for the client’s certain order at the given level
of quality and abidance by given time frames.

Therefore, we should recollect the main
idea of network planning as a method of
project management. A project in wide
understanding is any task that should be
realized in the given term, within determined
budget and with expected level of quality. It is
obvious that there are three out of six well-
known rules of logistics (time, costs, quality) in
this definition. These are key characteristics of
effective organization of logistic process.

Network planning allows to combine
time management, cost management and
management of resources while solving any
task or project dividing them on elemental
components. Its methods have such well-
known international names and
abbreviations as CPM (Critical path method),

65-77
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CPA (Critical path analysis) or PERT (Program
evaluation and review technique. It is possible
to:

— determine and present full volume of
works - logistic operations as charts;

— determine clear and achievable goals
concerning time of works - logistic
operations, their cost and necessary
resources;

— assess the budget (value) of task
(order) fulfilment;

— monitor and control fulfilment of work
(logistic operations) and predict the further
course of events;

— delegate responsibility among
participants of logistic process and/or
employees of the company’s logistic
department effectively;

— redistribute resources, decrease risks
and uncertainty based on determination of
critical work (logistic operations). In project
management critical work means operations
without reserve of time for its fulfilment. So it
is impossible to change its beginning and end
(for example due to technological reasons or
other limitations).

Network planning means creating logic
diagrams of sequence of project works
(operations) fulfilment - network chart and
determination of duration of these works
(operations) and the project in general with
the purpose of further control.

Using network planning helps to answer
the following questions [13]:

1. How much time does it take to
complete certain operations and the whole
project (or the certain order)?

2. What time is it necessary to begin and
finish some works and operations?

3. What works-operations are ‘critical’ and
must be fulfilled as scheduled in order to meet
deadlines of the project (or the order) in
general?

4. What term is it possible to postpone
fulfilment of ‘non-critical’ works in order not
to impact the terms of the project (the order)?

Network schedule presents sequence
and interconnection of works-operations of
the project. In order to develop it one should
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have such information: list of operations, time
of operations fulfilment, logical connections
among them. Then linking the chart received
to the schedule, we have the exact final date
of the order / project fulfilment convenient for
both sides - customer and contractor,
complying with the terms of the price, quality
of the service and possible risks. Logical links
among works (operations) can be basically of
two types:

— consistent when the next work
(operation) is fulfilled after the previous one;

— parallel  when several works
(operations) can be fulfilled simultaneously.

There are also requirements concerning
simultaneous beginning and end of several
operations that can be caused by
technological or other subjective or objective
factors.

Below we give an example of network
planning usage admitting that there is
information  about  composition and
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architecture of some business processes and
operations. Minimum possible and normal
duration and value of these operations
fulfilment is also known. In the table 1 there is
information about logistic provision of the
order fulfilment concerning purchase and
delivery of loads from two foreign countries
for one customer in Kyiv. It is necessary:

a) to make Work Breakdown Structure
(WBS) and network schedule of the order
determining critical operations;

b) to analyze opportunities of speeding of
the order fulfilment for two days with
minimum  expenses using  additional
information from table 2.

Work (operation) can be determined as
an action necessary for realization of a project
(order). In network schedules works and
operations have their number or code as to
Work Breakdown Structure. WBS is the
sequent breakdown of a project (task) to
subprojects (subtasks), work packages of
different level, exact operations.

Table 1.

Logistic support of the order — purchase and delivery of loads ‘X" and ‘Y’ for the customer ‘'Z’
from Ankara (Turkey), Berlin (Germany) to Kyiv (Ukraine)

Operation Operation Previous operation Duration (days)
code
A Making an agreement on the load delivery ‘X’ — 3
from Turkey.
B Transportation of load ‘X’ from Ankara to Kyiv A 7
by two means of transport with customs
clearance in Odesa port
C Making an agreement on the load delivery Y’ — 3
from Germany.
D Transportation of load Y’ from Berlin to Kyiv C 6
by one means of transport with customs
clearance in Rava-Ruska
E Placement of loads X" and Y’ on cross-docking B, D 2
storage in distribution center in Kyiv.
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Table 2.

Characteristic of logistic operations terms and expenses on their fulfilment under scenarios of

normal and minimum possible duration of such operations

Duration of
the operation, Costs, Maximum Unit expenses on
Operation days (v.0) shortening of reduction of operation
code c duration, days duration, conventional
™ 5 2)-3) units/day
= = . Shortened i
£ £ Normal duration Juration [5)-(4)] /6)
S =
(=
1 2 3 4 5 6 7
A 3 2 400 700 1 300
B 7 4 1000 1600 3 200
C 3 1 400 1000 2 300
D 6 4 1000 1800 2 400
E 2 1 600 1100 1 500
Total 3400 6200 -
Solution
A) Let us present WBS-structure of this
order (N°1) on Figure 1.
ORDER N2 1
Stage 1.1. (days) R Stage 1.2.
Making agreements with " Transportation of loads
suppliers
«X» Ta «Y» \ 4
I I
1.2.1. 1.2.2.
Transportation of Transportation of
load «X» load «Y»
(7 days) (6 days)

Y

Placement of loads ‘X’ and Y’ on cross-docking
storage in distribution centre in Kyiv. (2 days)

Stage 1.3.

Figure 1 - WBS-structure of the order — purchase and delivery of loads ‘X’ and ‘Y’ from Turkey
(Ankarra) and Germany (Berlin) to Kyiv
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B) Let us make network schedule of this
order using sector method (figure 2).

7 days B
3 10 10
3 days ‘ ‘ 2 davs
6 days
3 days

Figure 2 — Network schedule of order N°1

Explanations to figure 2 (on the example
of operation D) is presented on figure 3.

Early The latest possible
finishing of finishing of
operation D operation D without
and the impacting the term
earliest of the whole order
possible

beginning

Reserve time for
postponing the end of
operation D without
postponing of the planned
term of the whole order
fulfilment

(10-9 =1 day)

Figure 3 - Explanations to picture 2 (on the example of operation D)
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As a result of estimation of network
parameters of the order fulfilment with sector
method there are three critical operations
(critical paths) A, B, E. These operations have
no time reserve and we cannot change the
terms of their beginning and the end without
impacting the term of finishing the task in
general. (We see the same value in the right
and left sectors of these operations and zero-
time reserve written at the bottom sector of
these operations).

However, there is a question — what to do
if our client is not satisfied with the term of the
order fulfilment of 12 days and he wants to
receive his load not later than in 10 days?

In this case there is a necessity of
shortening the term of some operations to
provide the planned term of the order
fulfilment. This procedure is also called
optimization of the network schedule.

Manager-logistician in general can use
such methods of shortening operations
duration:

1) redistribution of resources from non-
critical to critical operations (in order to
shorten the term of their fulfilment) within
extra time;

2) changing logistic links among
operations where possible - parallel instead
of consistent ones;

3) new estimation of operations duration
with critical path (as more information
becomes available);

4) changing operation mode (six or
seven-day work week instead of five-day one).
However, it is necessary to consider decrease
of labour productivity and increase of labour
costs;

5) if inner resources are overloaded, one
should use subcontractors, outsourcers or
temporary workers;

6) changing means of transportation if
using a certain kind of transport causes delay:
planes instead of ships or trains;
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7) technical changes that decrease
duration of the work fulfilment and simplify
its content (other routes, way of doing);

8) improvement of working conditions,
motivation, material stimulation — bonus for
shortening of operations duration (if
possible);

9) increasing of qualification level that

increases  effectiveness of the work
performed,;
10) if the main criteria are time and

expenses, decreasing of volume and/or
labour intensity of operations, for example
due to effective automation and
mechanization of certain logistic operations.

The most appropriate ways for solving
this task are numbers 1, 5-7, 9,10 from the
general list of possible ways given above.
Usually all these ways demand increasing of
recourses (using additional workers or
overtime) leading to increasing of expenses.
That is why a manager-logistician should
every time seek for the compromise between
shortening of time of operation fulfilment and
economy of additional expenses on
completing the order in the shortest terms. He
should also consider ‘behaviour’ of different
expenses: direct variable costs that make up
to 80% of all costs on the order increase when
duration of operation shortens (on should use
more workers, equipment, etc). Fixed
overhead costs (rent, depreciation changes,
etc.) decrease.

As itis shown on picture 4, it is possible to
find such a duration of the order that allows to
minimize total costs necessary to complete
planned operations. However, if time is the
priority and the main task is to shorten
duration of the initial network schedule, there
is a necessity to shorten duration at the
expense of increasing costs.
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1xed costs

Direct (variable)

ﬁﬁﬁﬁﬁﬁﬁﬁﬁ

Optimal time of the order fulfilment

Figure 4 Graphs of total costs of the order

In our example the client insists on the
order to be completed during 10 days. This
can be provided with shortening of duration
of some operations. So it is necessary to
determine what operations (works) should be
shortened and to what extent. As a result, one
needs information about the possible
duration of each operation and additional
costs necessary for this Manager-logician
must determine:

1) estimated costs of operations during
their normal or expected fulfilment;

2) duration of operations provided that
they are decreased at the expense of
additional recourses (minimum possible
duration of operation);

3) estimated costs of operations at the
expense of maximum shortening of their
time.

Let us turn to table 2 (columns 2-5) with
the necessary information for further
calculations and necessary calculations in
columns 6, 7.

In order to make further steps towards
shortening of work duration for our order let
us make an assumption about proportion: any
additional share of shortening the time of
operation fulfilment demands the same share
of additional costs.

For example, in order to shorten
operation B for 1.5 days (not 3 days),
additional costs will be 200 conventional units
x 1,5 =300 conventional units.

Information about cost per unit on
shortening of works (column 7 table 2) leads
to the question: duration of what works
should be shortened? It is obvious that the
specialist taking the decision has the
alternatives of shortening duration of certain
operations:

1) he can shorten duration of non-critical
operations that will lead to increasing of costs,
however will have no influence on the
duration of the whole order;

2) shortening of terms of critical
operations fulfilment that will influence on
the decreasing of the order duration in
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general and lead to increasing of costs up to
limited level, because new critical paths can
occur;

3) shortening of all works within old and
new critical paths to achieve new desirable
duration of the order fulfilment.

It is clear that one should calculate a lot of
variants using special computer programs or
mathematical programming, especially when
there are plenty of operations and well-
developed supply chain. However, in any case
such a principal algorithm of shortening
duration of the operation remains valid:

1. To determine critical path.

2. To determine operations to be
shortened within the critical path.

3. To determine the priority of
shortening terms of operations fulfilment:

a) operations with the lowest costs per
day (time unit);

b) operations with the easiest possible
way to shorten duration;

c) operations with the most effective
influence on the term of the order fulfilment.

4. to shorten operations duration on one
day and observe whether the new critical
path will occur.

Concerning  the given  example
shortening duration of the order demand first
of all shortening duration of operation B as it
is a critical one with the lowest unit expenses
on the shortening (table 2). However, as to
point 4 of the algorithm given above,
shortening of operation B on one day creates
a new critical path with operations C and D
within. Continuing these actions, it turns out
that the final and the most economic variant
of shortening duration of the order up to 10
days will be shortening duration of operation
B on two days with additional expenses of 400
conventional units and operations C or A on
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one day with additional expenses of 300
conventional units.

Thus, the new duration of the order
fulfilment during 10 day will cost the
company additional 700 conventional units.

The method of network planning
presented above allows to use the calculation
within the calendar and determine the
starting and the final date (deadline) of the
order fulfilment and consider working time
schedule.

Conclusions. It is obvious that
companies’ and business competitiveness
directly depends on successful effective
synergistic interconnection of the company
with  suppliers, contractors, investors,
companies of related industries, service and
transport structures. Therefore, raising of
market competition increases improvement
of logistic mechanism of economic activity for
Ukrainian enterprises. Main principles of
logistics are the basis for complex mechanism
of effective logistic management for
companies and supply chains. Both scientific
and practical result of this article are
presented on the simple example
suggestions  concerning identification,
planning, control and regulation of logistic
costs caused with operational business
processes in chain supply. The advantage of
these proposals is considering time factor
while determination of logistic costs at the
expense of symbiosis of principles of function
cost analysis, time management, cost
management of works in  project
management based on logistic concept of
economic activity. The material needs further
specification, economic and mathematical
modelling, digitalization for complex systems
particularly supply chains. These are
perspectives for further research.
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