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Abstract: The development of the retail market in Ukraine and in the world requires the improvement of methods and
models of effective interaction of supply and demand in the supply chain for the purchase of goods of daily demand. The
article presents an integrated method for demand driven supply chain management at the distribution stage for FMCG
(Fast moving consumer goods). The influence of end-consumers and demand on the functioning of the logistics system
has been investigated. The approach is based on systems analysis, which shows the interdependence of the parameters ¢
the logistics system and the consumption system. The approach takes into account the parameters of consumers and the
logistics system and is an extension of knowledge on the use of consumer-oriented approach in the logistics system
(demand-driven supply chain). The obtained results can be used in planning and organizing a modern demand driven
supply chain.

1 Introduction of limited resources of households, considering objective

Over the last 5 years, the total number of grocery storgdteria that make it possible to make a choice between
in Ukraine has decreased by 46.8%. At the same time, th¥ggious alternatives [4]. It is obvious that a wide variety of
is an increase in the number of modern retail outlets Bpuseholds and significant differences in their way of life,
869 [1]. Thus, currently the most common in Ukraine araditions and living standards in individual regions require
such large retail chains as «Auchan», «Silpo», «Trash®, differentiated approach to managing the distribution
«Fozzy», «Metro Cash and Carry», «Furshet», «Velilgystem.

Kishenia», «ATB», «Eco-market», «Chudo-market» and As a result, changes in consumer behavior become the
others. This contributed to the significant development ¢fost influential factor in supply chains changes. New
competition within the market, the struggle for customei@hallenges for companies participating in the supply chain
and the improvement of marketing methods [2]. in modern conditions:

In connection with the ongoing shifts in the structure of - customers do not want to wait - it is known that the
the population, it is important to take into account the levégvel of tolerance of consumers in the supply chain to
of economic activity, employment and unemploymenfjonconformities is decreasing. If 10 years ago the buyer
which affect the nature of purchaseS' the Opening hours(&’uld transfer 1% .Of deviations in the received Order, the.n
retailers, their location, transport accessibility and othé years ago this figure was already 0.5%, and today it is
factors [3]. The study of these factors allows us to solve tA@out 0.1% of inconsistencies. In modern supply chains,

issues of targeting the services offered, maximizing the ue level of tolerance for deviations, errors or defects is
generally unacceptable.

~1~
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- product lines have expanded significantly - the rangeanagement of cargo distribution does not allow to
of products is constantly increasing. effectively address the identified challenges for FMCG,

- long delivery times for raw materials and componentshich necessitated the development of the current

- more and more goods are ordered from China, tleenceptual framework in this article.

geographical factor causes an increase in delivery times FMCG is the most popular product in the public

by 2-3 months. economy. Their volume, the number of items grows every

- shortening the life cycles of goods - goods quicklyear [8], the share of marketing and sales costs increases to
become obsolete, for example, the life cycle of a phoneagpand their market share and make a profit. This article
1 year, while components can be delivered for six monthaims to study the interaction of supply and demand at

- inaccurate forecasts - forecast algorithms are basedlEMCG, which will establish the impact of end-consumers
historical information and the longer the planning horizobehavior on logistics decisions in the supply chain, namely
and detail, the less accurate the forecast. Economic Order Quantity (EOQ). This will enrich modern

- low inventory targets - the company must keep stocksethods of managing the distribution of FMCG products
low to minimize costs, but at the same time, stocks mush end-consumer behavior.
match demand and not become "illiquid". The successful development of the demand driven

The variability of the situation in any market,supply chain in the FMCG sector is facilitated by the
seasonality, make the analysis of the distribution of goodsitomation of demand forecasting, planning sales,
among end-consumers necessary and compelled for thgplies, production, purchases, which has now become
effective functioning of any supply chain [5]. In suchpossible due to the use of a single tool — the SCM system
conditions, improving the efficiency of logistics system$9]. SCM systems are supply chain management systems
based on the preferences of end-consumers is a necesi@ay should cover material flow management from
component of the transition to the concept of Industry 4forecasting sales to purchasing raw materials (for a
[6]. Awareness of the significant role of the final consumemnanufacturer) or ordering a supplier (for a distributor).
(person) in the distribution of goods requires constant aidbbdern demand centric SCM-system includes: Demand
systematic analysis of its impact on the demand drivéforecasting, which takes into account the analysis of the
supply chain. Consideration of Consumer-driven logistiasfluence of TMA and external factors [10]; Sales Planning
systems theory allows to revise modern concepts affdl]; Distribution Requirements Planning [12]; Advanced
expand them with new knowledge. The aim of the paperanning & Scheduling [13]; Material Requirements
to establish demand driven supply chain for FMCG arilanning [14].
exploring relationships between demand attitudes and the This path involves many processes (warehouse
supply amount in it. The article consists of the followindogistics, production, replenishment and sales planning,

sections: distribution by DC, planning trade marketing activities,
- Introduction, which describes the relevance anetc.) that require careful planning, which allows to
feasibility of the study; implement a set of SCM tools implemented in a demand

- Analysis of the literature, which describes moderdriven supply chain.
methods of interaction of FMCG market participants, In any supply chain, a plan for sales, production,
analyzes the relationship between logistics and marketimgrocurement is developed. At the same time, there are few
and logistical approaches to demand and logistics systempces where these plans can be rigidly linked to each
methods of demand distribution in the service area. other, and for the most part they are even developed «in

- Research methodology, which describes the ma#ifferent coordinate systems». For example, a production
provisions of the proposed method. The proposed theorypkan for a product can be planned in pieces or tons, a sales
considered in a case study. Patterns of Supply-Demapidn in euros or dollars, and a shipping plan in wagons or
interaction in the supply chain for the purchase of FMC@ontainers. Thus, it is very difficult to understand how
are identified. The influence of the number of inhabitantsnany pieces of products needs to be produced in order for
individual consumption, average time of movement to ththe company to fulfil the sales plan, or how many wagons
store on EOQ are established. and containers will need to be shipped to transport all

- The last section presents the conclusions of the articleanufactured. This is due to the fact that different divisions

of the company solve different problems, and it is more

2 Referencereview convenient for each of them to look at the business from

Over the past decade, there has been a clear shift in #@ir own point of view. At the same time, close interaction
manufacturer's attention towards end-consumers. Analy§igtween departments and the constant exchange of data
of the theoretical and practical works [7] in the field oPetween them is often not a priority in companies. In
|ogistics and its app“ed imp|ementati0n allows us t@ddltlon, FMCG require adjustments due to the SpeCifiCS of
conclude that in recent years, approaches to the Studytmir activities or market conditions. In different Supply
industry characteristics of the distribution of finishecthains, depending on the type of business, specific
products have been updated. Simultaneously, the existidgpblems can vary greatly, but the general tendency of data
theoretical and methodological apparatus used in th@gmentation in different links of the chain and a lack of

~2 ~
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information exchange between them is very oftefreighttransportation is associated with an increase in gross
observed. The most successful global companies have lalgmestic product (GDP) [30]. Thus, based on modelling
gone from disparate planning to integrated planning, arehd conducted an empirical analysis of freight traffic, the
for this, in particular, the concept of Logistics 4.0 andistance between supplier and place of production and
demand driven supply chain was developed [15]. Researgatices for transport services during time-windows in India
of technologies of logistic management of urban freighdstablished influence urban regulation rules on the cost
flows allows to reveal sequence and approaches [@il]. Prof. Kulshreshtha M. and Prof. Nag V. also used
management of technological stages of their advancemerttintegration models «VAR» in modeling the demand for
The main directions of improving the efficiency of materialndian rail freight [32]. More detail the demand for freight
flow distribution were identified, but, at the same time, iin Rome and other ltalian cities using six econometric
was found that scientific concept solve the problems ofiodels [33]: traditional regression model (OLS), partial
certain aspects of logistics, but do not fully considered ttagljustment model (PA), reduced autoregression model
most important aspects of contemporary logistics - the engith distributed delay (ReADLM), vector
consumer [16]. autoregression (VAR) model, time-varying parameter
The analysis of the literature indicates that insufficiefTVP) model and structural time series model.
attention is paid to the issues of material flow managemedtbanization, increasing level of motorization, changing
in logistics systems, especially at the stage of distributimonsumer behavior due to the spread of smart and green
among end — consumers [17]. So, in works [18, 19] tH#estyles, the adoption of new philosophies of production
following types of logistic activities are considered(such as Logistics 4.0) and many other factors have led to
customer service [20]; demand forecasting; inventone emergence of new mechanisms of interaction in urban
management (warehousing, freight processing, packagitiggnsport systems [34].
etc.) [21]; selection of locations for facilities (warehouses, The references review allows to draw a conclusion that
distribution centers, production facilities, etc.) [22];n recent years approaches concerning studying of branch
reverse flows administration [23]; management dfeatures of distribution of FMCG are actualized. At the
production processes [24]; fleet management [25] arsme time, the existing theoretical and methodological
more. In fact, Patterns of Supply-Demand interaction in ttepparatus used in the management of the distribution of
supply chain for the purchase of FMCG requires furthdreight flows, does not allow to effectively address these
consideration, especially in contemporary pandemuhallenges, which necessitated the exploring the
circumstances [26]. relationships between demand attributes and the supply
Recent studies stress significant attention on thlemount in consumer-driven supply chain set out in this
influence of end-consumers on generating and distributigaper.
of FMCG, especially in cities. General approaches, macro-
and micro- models of logistics management have be@ Conceptual framework

developed [27]. Most research focuses on demardy Eormalization of the Supply-Demand
modeling rather than on the supply-demand interaction interaction model in consumer-driven supply
methods. Customer-Driven Supply Chain is a new concept, chain
which has evolved from the supply chain management Desiani . o
esigning a consumer-driven supply chain is reduced

research stream [28]. This approach leads to rethmkl%:] an end-to-end forecast of demand and sales markets, as

Supply Chain Management [29]. A new orientation "well as the determination of the main planned

fsrglp ?}I,E/ dce:gagﬂ dl\{al?]r(]jatgrgrr:]ser(?rtgzgitiﬂtlyeclziifs ggrgr?r\gim aracteristics of supplies that meet the needs of each zone
g P : y ' end consumers, Figure 1.

traffic has become an important factor in the developmen
of countries. According to statistics, the efficiency of

Attraction Retailer |¢ EOQ Acquisition

Figure 1 Interaction of Attraction and Acquisition

The frequency and size of purchases allow us faofrastructure for the optimal concentration of stocks in the
determine the assortment, volumes, packaging of goodsstribution system.
calculate the required stock, the rhythm of product supply, It is advisable to formalize Patterns of Supply-Demand
identify the main points of sale, the location of retail tradeteraction in consumer-driven supply chain for the
enterprises. Therefore, the «Acquisition» submodel, on tharchase of FMCG taking into account the elements of the
other hand, deals with determining the strategy for placireystem (subsystems) involved in the promotion of material
stocks and orders, the optimal delivery lot (EOQ) oflows in the form of:
different commodity items, the necessary logistics
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Ce<{x,y,z} S*r* >, (1) subsystem can be considered as an independent system.
where C — consumer-driven supply chainx — The development and improvement of each structural
«Acquisition» subsystem; — «Retailer» subsystem;— element of the consumer-driven supply chain is aimed at
«Attraction» subsystens*”-2 — subsystem’s links. improving the efficiency of the entire system. Conversely,

Connectionss*¥# depending on their nature can bea failure in any of the subsystems, or at the level of the
informational, technical, organizational, technologicalelements and their connections, leads to the failure of the

commercial and legal, etc. system as a whole. The global demand-driven supply chain
Subsystem "Acquisition”, in turn, has the followingshould not provide for the integration of all its elements
form: under a single governing body, but should provide for a
x € [{x;}U {x,} U {x3}], (2) reasonable coordination of their functions on the basis of

mutually beneficial cooperation.
wherex; — many logistics operators; — set of goodsg;
— many technologies for the supply of goods. 3.2 Themanagement cyclein a demand-driven
Consists of subsets that detail the technology of  supply chain
operation of individual entities for the sale of goods in the Demand-Driven Inventory Management — a
form: methodology that is used for both planning and follow-up,
y € [{y:} U {y,} U{ys} U {y,]], (3) by determining (1) where to store inventory and (2) and
how much to keep (3), dynamically (4) generate purchase
where y; — many retailers in the markef, — many orders based on average daily use, taking into account the
technologies for the sale of googtg; — many technologies corresponding peaks in sales, and finally (5) coordinate and

for placing and processing ordeys;— range of goods. prevent execution in a visual way. The cyclical process of
Subsystem z combines elements related tore-planning in the demand-driven supply chain can be
«Attraction»: divided into 4 phases: formation of outgoing data;
identification and calculation of demand; planning of

z € [{z,}u{z,} u{z;} U {z,]}], (4) supplies; implementation, comparison and analysis of

results. Each subsequent stage in the planning cycle uses
wherez, — many end users; — set of goodsz;; —many the information from the previous stage, analyzes the
technologies for purchasing goods; — many types of reasons for the discrepancy between the plan and the fact,
travel. makes changes to the demand-driven supply chain
In turn, each of the elements of the subsystems canmanagement model, and repeats the process again,
detailed with elements of the next level. Thus, eadRigure 2.

Stage 1. Formation of initial data: zoning, number of residenceﬁ
socic-economic date of households, consumer behavior,

v Changing
| Stage 2. Identifying and calculating demand || the value of
v attributes in the|
- consumption
| Stage3. Supply amount planning | system

v
| Stage 4. Implementation, comparison aanalysis of resul |7‘
Figure 2 The circle of management in a demand-driven supply chain

3.21 Formation of initial data data of end-consumers in the zone [38]. Taking into
The area of service based on earlier developed approacmsideration the set of attributes (end-consumer; journey;
[35]. The retailer service zones has designed undend-consumers zones; purchase) can be established for
influence on individual end-consumer behavior parametegsich zone, fig. 3. The set of such attribute values forms the
[36], geographic characteristics of the territory [37]attractiveness of the retailer in relation to end consumers
Considering the influence of these parameters will alloand the volume of their individual demand from the

adjusting the limits of the retailer's service area. Thparticipant of retail trade.
presented zone is the basis for gathering socio-economic

~4 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica - International Scientific Journal about Logistics
Volume: 9 2022 Issue: 1 Pages: 1-12 [ISSN 1339-5629

EXPLORING THE RELATIONSHIPS BETWEEN DEMAND ATTITUDES AND THE SUPPLY AMOUNT IN
CONSUMER-DRIVEN SUPPLY CHAIN FOR FMCG
Andrii Galkin; Iryna Yemchenko; Svitlana Lysa; Mykhailo Tarasiuk; Yulija Chortok; Yuliia Khvesyk

i Attributes of jour ney Attributes of end-consumerszones |
--# (e.g. passive accessibility ¢f (e.g. number of end-consumers, averpge
! purchase zone) z number of purchases)z !
| Attributes of Attributes of purchase
~#  end-consumer (e.g. freight type) —z
: (e.g. age) & -g- IreIght type) —
| Retail Attractiveness .
! Attraction
L attributes
[ T—— T
Acquisition
Restocking technologies (e.g. : Restocking tour-vehicle
EOQ, Quantity of orders) (e.g. number pickup and
(1 %25 X3) delivelx bays)
iy A i
Stor age technologies Transport policy and land use policy
(e.g. number pickup and® |  (e.g. time-windows, vehicle capacity
delivery bays) restrictions)

Figure 3 Methodology for planning demand-driven supply chain in urban area
-- % —information flows (feedback between advertising, price, retailer service and attraction attributes of end-consumers);
— » — regulatory impact of the local transport and land use policy Restocking technologies;
—» —flows of goods; » - shopping mobility

3.2.2 Identifying and calculating demand 3.24 Implementation, comparison and analysis of
Individual demand of end consumers generates theiesults
retailer sales. Retailers of different forms of ownership and Based on the results of already completed shipments, it
organizational and legal forms have different parameteis possible to analyze the parameters of DDSC operation
(size, service time, range, number of cash registers, etapd clarify the characteristics of customers, their
which affects the flows of end users and their behavigoreferences and develop an optimal technology for their
Generalizing all the parameters, it is possible to combirgervice. Conducting comparative analyses among those
them into groups that form the volume of demand — on tlveho have already made a purchase and those who have not.
one hand, and the technology of restocking — on the oth&hen, based on the identified distinctive features, the
the set of retailers in the market){ many technologies for profile of the client and the future offer to him are
the sale of goodg); set of technologies for placing anddetermined. When the system responds as quickly as

processing orders); range of goodsy). possible to demand, estimates the lead time and "builds"
them into the existing production plan, the synchronization
3.23 Supply planning of the rest of the supply chain is much faster, respectively,

It is known that the demand for goods (demand) affectse response time increases significantly. The basic rule of
the EOQ value that must be supplied to the retailer. Tleisiness still works: the winner is the one who provides the
formed Cycle of management in demand-driven suppbustomers with what they need with the best level of
chain, allows to define average volume of demand of tleervice faster.
participant of a retail network taking into account To implement the proposed technology and study
parameters change of system of consumption. patterns, let us consider an abstract example.

The scope of delivery can be determined using the
Wilson formula. When servicing a retail network, the
volume of delivery will consist of the individual needs of
each retailer.
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4 Casesmulation
4.1 Zoning

Consider an example (Figure 4). The figure shows a
schematic location of four retail outlets (A, B, C, D)
relative to the household.

A
]

v

B o ]
i e i e e

'BE 7 [8 [o Jwofufn2]13]14]15]16

Figure 4 Zone in which there are four retail outlets and Figure 5 Construction of the transport links:
three areas of residence of consumers, depending on their
number of storey
EB_ Building area (10-12 floor — Building area (1-2 roo@; — Building area (5-7 floors);
O —retailers Iy, I, ITs — crossing; 1 MF, 2 MF, 3 M- incoming material flo\

Construction of the transport scheme is performed in 2. We establish connections between related
the following sequence: participants in the transport process. In real conditions they

1. Fig. 4 presents the location of the participants of thean be determined using Google maps [39], Figure 5.
shopping mobility process (retailers, places of residence of The results of the calculations are presented in

end-consumers). Table 1).
Table 1 The matrix of the shortest distances for transportation of freights
A B c D | Il I 1 12 13 1MF 2MF 3MF
A - | o058 | 124 1.21 072 | 022 | 027 | 094 048 | 007 | 1094 | 15094 | 20C.94
B - 0.86€ 0.83 034 | 066 | 071 | 05€ 0.1 051 | 10C5€ | 15C56 | 15C5€
c - 0.57 1 132 | 1.37 0.3 076 | 117 10C3 15C3 20C3
D - 097 | 129] 1.34| o027 0.73 114 10027 1507  204.27
I - 08 | 085 0.7 024 | 065 10C7 15C7 20C7
11 - 035 | 1.02 056 | 015  101.02 151.02 2012
1l - 1.07 0.61 0.2 10107 | 15107 | 201.07
1 - 046 | 087 10¢ 15( 20¢
112 - 0.41| 100.46| 150.44  200.46
13 - 10C87 | 15C.87 | 20C.87
M1 - 250 300
M2 - 35C
M3 -
4.2 Attraction and Acquisition system s D) by consumers living in zonds II, 1II are given in
interaction Appendix A. Thus, the calculations show the probability of

Characteristics of retailers in the zones of residence ¥$iting each of their four retail businesses by consumers
consumers, shown in Figure 6 are presented in Table 2 diying in different zones. From the Table 4, it is seen that
Table 3) D. Huff's model was used to estimate thH&e€ probability of visiting the retailer by end-consumers of
probability of visiting the retailer. The results ofdifferent groups differs. The most probable place of
calculations of the probability of visiting shops (A, B, cpurchase for the first group of consumers was retailer A
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(the first in size, and the closest to the consumers of ttiensume the material flow depends on many factors (price,
group, for the second group of consumers —retailer C (thipgrsonal preference, etc.). We use a different level of
in size, but located much closer to households than tbensumer income, which depends on the zone of his
largest shop C), for the third group — retailers C and A. residence, to determine the propensity to consume a certain
The least likely place of purchase among all consumemsaterial flow. In Table 5, the characteristics of the
are retailer® andD — their share is — 13% of total sales irconsumption of material flows for the month are given,
the zone. Different consumers have different propensitiedepending on the level of their income.
to consume different material flows. The propensity to

Table 2 Characteristics of retailers

Retailer ) Retailer areag), nt Travel time from thdiviiling zone to retailesr, h
I II I
A 785, 0,42 0,02¢ 0,2t
B 2827 0,317 0,44 0,5¢€
C 706¢ 0,0t 0,71 0,62
D 240t 0,k 0,62 0,8t
Total 10,541 -

Table 3 Characteristics of consumer areas

Building area ) | Number of floors Area (Size) of| Population density depending on the numberNumber of inhabitants in
thezone (), he of storeys(p,.)*, peopl¢he the area, pet
I 10-12 21,20¢ 14C 296¢
11 5-7 27,563 125 3446
111 1-3 19;F 10C 195(C
Total 68,269 365 8365

Table 4 Determining the distribution of consumers across different retailers according to D. Huff's mode

Number of consumerg Building area ¢), % Building area (¢, persons Total
in the development 1 I 111 I I 111 consumers
area, pers. 296¢ 344¢ 195( 296¢ 344¢ 195( , Pers.
Retiler Indicator of the relative attractiveness of the rej§ilgr | Distribution of consumers by retailers, pars.
A 0,16% 98,30¥% 35,71¥% 5 3381 69¢€ 408¢
B 0,07% 0,11% 2,56% 2 50 50 56
C 99,4% 1,10% 52,26 2952 38 101¢ 400¢
D 0,34% 0,49% 9,46% 1C 17 18¢ 211
Total 100% 100% 100% 2969 3446 1950 8365
Table 5 Characteristics of consumers and their preferences for consumption
Parameter Characteristics of consumers and their preferences for
consumptio
Consumer arean I I I
Individual demand of a consumer who| 1 MF 30C 20C 50
lives in a certain building area for a perigd2 MF 15C 25(C 10C
of time, units 3MF 50 15(C 25(

In determining the flow of goods, the leading role is The consumption of products during the year is equal
played by the size of purchases made by households. Sotdalhe quantity of supply. Using the classic Wilson model
production and consumption in any state and region, tak@@OQ) we can find the optimal order quantity and number
over a relatively long period of time, is progressive andf deliveries, Table 6.
increases in scale. This requires a corresponding increaseln determining the flow of goods, the leading role is
in the capacity of trade channels that ensure the movemplayed by the size of purchases made by households. The
and sale of goods in the main market of end consumers.volume of sales of material flows in retailers is presented

According to the considered zones of research aiml(Table 7).
statistics on consumption it is possible to define necessary The material flows under consideration are

guantity of consumption for all trade zones: interchangeable. The first material flow is the cheapest, the
third is the most expensive, the cost of the second is
A=N"", (5) between the values of the first and third material flows.

Thus, the first material flow — with high, the second — with
where N" — the population of the n-th zone; — the medium.
required amount of produat, kg.
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Models of analogy approach and regression analysis this category in only one outlet. The problem of
leave a lot of freedom to describe the benefits, namely, teeasuring benefits comes down to the problem of asking
interpretP. The scheme does not prohibit the use as dmsic questions. The effectiveness of ways to describe the
average estimate of the distribution of costs, which shoubénefits is determined by the type of enterprise for which
give the output of the model turnover forecasts. Offen, the study is conducted.
means the distribution of visits or the distribution of stores The influence of the retailer's parameters on the optimal
according to the criterion of maximum importance for thgolume of delivery and the number of deliveries is
consumer. In the latter case, the sample is artificiallyresented in Figure 6.
limited to those households that make the bulk of purchases

Table 6 Determination of the number of consumers for different retail facilities
Transportatiolr  Time of Weight Cost per Annual holding Quantity  Necessary

Material

flow distance, km loading and of unit, order, cost per unitr, unith’ EOQ, ton quantity of
unloading, | kg USD/orde USD/unitt orders, unit
1 MF 10C 0,9¢ 1 316,¢ 0, 2376¢ 23,76« 31
2 MF 15C 0,94 1,1t 421k 1,2 2538¢ 29,19 37
3 MF 20C 0,9¢ 1,4 70¢ 1,6 2459:  34,43( 28
Total quantity for retailer 7374. 87,38t 9€
1 MF 100 0,56 1 278,5 0,8 1655 1,655 3
2 MF 15C 0,5¢ 1,1t 383t 1,2 200¢ 2,309: 4
3 MF 20C 0,5¢ 1,4 671 1,6 332¢ 4,656¢ 4
Total quantity for retailer 698¢  8,620¢ 11
1 MF 10C 0,s 1 252t 0,& 2441« 24,41 3¢
2 MF 15C 0,s 1,1t 357t 1,2 1817: 20,89° 31
3 MF 20C 0,2 1,4 64~ 1,6 1813¢ 25,39 23
Total quantity for retailer 6072t  70,70¢ 93
1 MF 10C 0,27 1 249t 0, 3121 3,121 6
2 MF 150 0,27 1,15 354,5 1,2 3780 4,347 7
3 MF 20C 0,27 1,4 642 1,6 6281 8,793 8
Total quantity for retailer 1318: - 21

Table 7 Determination of the volume of sales of material flows for different retailers

Retailer | Total consumers, Material flow Sales volume by zoneunits Total. units
pers. I 11 11
1MF 139¢ | 67747¢| 3481¢ 71369:
A 4088 2 MF 697 84684¢ | 6963¢ 91718f
3 MF 232 50810¢ | 17409¢ 68243°
Total A 232¢ | 203243!| 27855 231331.
1 MF 647 787 249¢ 393:
B 56 2 MF 327 984 499¢ 630¢
3MF 10¢ 591 1249: 1318¢
Total B 107¢ 236: 1998t 2342¢
1 MF 88564 | 756( 50957 94416
C 4010 2 MF 44282 | 9451 | 10191! 55418t
3MF 14760¢ | 567( | 25478 40806!
Total C 147607(| 2268: | 40766( 190641
1 MF 301« 337¢ 922¢ 1561
D 211 2 MF 1507 421¢ 18455 2417
3MF 502 253z 46127 4915¢
Total C 502 1012: | 7380: 88947
Total 836~ Total 296¢ 344¢ 195( 433210:
~8~
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Figure 6 Dependence of delivery volume and quantity of deliveries on parameters of zones of final consumers

The dependence of the volume of supply and thehows that stores that are closer to consumer areas need to
number of deliveries to it on individual consumer demanbe supplied with larger quantities of orders at a high
(Figure 6, A and B) is described by a linear relationshifirequency. Increasing the distance reduces the EOQ and
Although the closeness of the connection is quite low, btite number of stores that are in the middle distance from
the analysis of Figure 6 shows that the increase their customers. As the distance increases further, the EOQ
individual consumer demand reduces the value of EOQ aadd the number of deliveries to the store increase. The
increases the number of deliveries to the store. Tipgesence of an extremum may indicate different types of
dependence of the volume of delivery and the number stiores and shopping zones that they serve: a store near the
deliveries to it from the time of travel of consumers to thbhouse, a supermarket, a hypermarket. Consumers try to
store (Figure 6, C and D) are described by a parabolitake a lot of purchases in large hypermarkets in order to
function. The connection is average. Analysis of Figure 6
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save money, small everyday purchases — on the way homeAnalysis of different functions of the influence of store
from work. size on EOQ and their number in the period showed that
The dependence of the volume of supply on the numbigse most suitable function in both cases is a power-law
of consumers (Figure 6, E) is described by a powdunction. The coefficient of determination indicates a weak
dependence, and the number of deliveries to the storerefationship between the independent and dependent
the number of consumers (Fig. 6, G) — by a linear functiomariable. Analysis of Figure 7 shows that an increase in
Analysis of Figure 6 shows that an increase in consumest®re size increases the volume of the shipment to it and the
increases the value of EOQ and increases the numbemamber of deliveries.
deliveries to the store.

35
o 45
<30 © € 40 ®
g2 © o g % ° .
S0 © ° 2 e
S % 25 (@)
Q
§ 15 E 20
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E 10
5 >
g 8 Z 5 9 8
0 0
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Store area, sq. m. Store area, sq.m

E) Dependence Scope of deliveron Store are.  G) Dependence of the number of deliveries oiStore are
Figure 7 Dependence of the scope of delivery and the number of deliveries on the parameters of retailers

Changing the value of demand and attractiveness miinimize working capital" and "dynamically adjust the
retailers for the end-consumer in different periods or durirglze of strategically located stock" based on a set of rules.
distribution will affect the amount of material flow in the  The advantage of the method is the ability to take into
logistics system, which can change the delivergccount the parameters of end users and the parameters of
technology. Large volumes of demand can be served the external environment (distance to the retailer, its size,
simple routes, small consignments — by delivery routes ftite average level of margin). However, the results of the
instance. The technological process, time and cost wfethod are sensitive to the range of data variation.
maintenance in such cases will be different. Th€hanging the parameters of the model used in the
effectiveness of the use of different logistics technologieslculations (physiological characteristics of the residents
in the service of different stores and consumer groups witli the zones, income, structure of food costs, etc.) will lead
different parameters requires further study. to a change in the structure of costs and redistribution of

retailers’ attendance.
5 Conclusions
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Abstract: In this study, the researchers have attempted to determine the common Supply Chain Management (SCM)
activities that were used as a mediator variable and influenced the effect of the product development stages on the
implementation of operation management decisions in the companies belong to the Al-Manaseer Group in Jordan. For
this purpose, they used a quantitative method, wherein they distributed questionnaires to the employees and management
of the Al-Manaseer Company groups (such as the Director, Department Director, Head of the Section, Workers' Monitor).
This helped them understand the relationship between the product development stage and the operational management
decisions. They noted that the SCM activities were a significant variable that mediated the effect of the product
development stage on the operational management decisions. Based on the findings of the study, the researchers
recommended that The Group needs to show a higher interest in the site costs as the selection indicator and for determining
the preliminary estimates while considering the information sharing.

1 Introduction technology. These practices help in sharing the resources

In the past few decades, massive globalisation h@gd information with other companies, which facilitates
converted the whole world into a small village, which hathem to fulfil their objectives [3]. _
increased competition amongst the different companies The organisations can also develop products using
and markets, worldwide. The customer always strives &M practices. In one study, [4] highlighted the
acquire products and services from the right place agignificance of developing novel products that are not
values quality and price competition. If the companies wiskvailable in the market, for ensuring that the companies
to achieve this and cater to a large variety of customef4)joy longer business success. Many researchers have
they need to fulfil their demands of speedy delivery, highoted that the supply chain practices contribute to the
quality, cost-effectiveness, creativity, and flexibility. company’s growth, improve their profit performance, and

[1] Supply Chain Management (SCM) refers to a har@lay a vital role in business planning. The development of
and fast of procedures utilized in enterprise that variefew products allows the companies they employ skilled
from suppliers, manufacturers, warehouses, distributofgople, increase their economic growth, achieve
and outlets to customers (very last customers). [#¢chnological progress and improve the standard of living.
demonstrating that optimizing logistics solutions, it haklence, the companies need to develop novel products and
been proved that focusing on "best practices" enables ft€ better processes for their development.
long-term supply chain development, greater market share, The product development stages also affect the
the formation of trust links, and the promotion of a strongPerational management decisions. [5] mentioned that
brand identity. operations are an important component of any organisation

The companies can derive all the above advantagesthpt helps them produce new products and services.
studying the Supply Chain Management (SCM) activities,
which offer integrated and diverse services that suit th2 M ethodology
customers, decrease the costs and improve their H1: A significant relationship exists between the
profitability. The supply chain practices help in materiabarious product development stages (such as preliminary
flow, information flow, financial flow and also help in theestimates, development and testing, economic analysis,
sustainability of the organisation’s relationships with itéinal planning, and a broad production release) and the
customers that is based on the Internet and informatioperation management decisions.
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H2: The product development stages (such asgnificantly affect the operational management decisions,
preliminary estimate, development and testing, economigediated by the SCM practices.
analysis, final planning, and a broad production release)

Product development stages

. Preliminary Estimates
+  Economic Analysis Operation Management Decisions
. Development and Testing
. Final Planning

. Broad Production Release

SCM Practice

(Supplier integration, Internal
integration, Customer integration,
Information sharing)

Figure 1 Research mode

3 Literaturereview of products and services through distribution channels

Many researchers have noted that the supply chdhll-
practices were a significant step as they help the company [12] stated that a supply chain creates a loop around a
decrease its costs and also ensure that the Compam@gtomer, as it starts and ends with the final customer. All
benefit from various external opportunities as thed&e finished materials and products pass through the loop.
practices improve the relationships between the customiie supply chain refers to a mobile network of all facilities
and companies, and also between the supplier and that help organisations to fulfil their objectives. The SCM
company. SCM practices help in managing the informatid¥actices have the following characteristics:
flow and control the number of resources and services *  Cooperative relationships: The logistics of an
offered by the company such that it increases its operatigii§anisation are dependent on the information technology
[6]. processes since these processes improve the cooperative
Furthermore, the SCM practices play a vital role in theelationships. Cooperative relationships are vital as they
modern economy and assist many Companies to imprd%prove the organisation’s Strengths that further improve
their finances, thereby improving the economic conditiodnd enhance their competitive advantage [13].
of the country. Many researchers attempted to integrate the®  Process Integration: This step is characterised by
different supply chain factors into the customer-drivefhared technology, trust, partnership, and better
management system [7]. The SCM practices allow tH@llaboration [14]. _ . _
organisations to show their competitive advantage in *  Integration of information: This refers to the
business. These activities highlight the value of therocess of accurately accessing the information provided
organisations as all sections in the organisation can use #dhe organisations and firms, at a reasonable cost and
disseminate resources in a very effective manner [8].  Proper time. This step ensures that the cost of deriving
The concept of SCM is very novel and modern. A feupformation decreases over a period [15].
researchers stated that the SCM activities play an effective In their study,[16] presented 3 major objectives of the
and vital role as they ensure that the companies can ea§iyM activities. Objective 1 includes the overall
face their competitors. These activities allow alffamework and directions needed for fulfilling their needs
organisational members to control the complete produ@fd implementing the material management activities
development process, right from their access to ra@fficiently. Objective 2 includes a proper technique for
materials to the product marketing stage and finally to if§anaging the information input from outside the company.
delivery to the customer [9]. [17] described many SCM objectives, such as -
A supply chain consists of a group of 3 or mord) Decreasing costs and improving efficiency, 2) On-time
organisations that are directly connected through steps litglivery, 3) Improving the logistic services that are offered
Downstream and Upstream Suppliers, information flowf0 the customers and company partners, 4) Decreasing the
financial flow and exchange of products and services [1dNventory levels, increasing the efficiency of the resource
It can be also described as a group of close and interrelat@¢estments, and enhancing the value-added chain, and 5)

activities, such as manufacturing, designing and delivelnsuring the flexibility of all the above steps.
[18] demonstrates that using SCM techniques increases

corporate performance and is linked to competences such
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as R&D, technology commercialization, production <« The product needs to satisfy the customer or market
capability, and marketing capabilities. As a result, demands.

combination of SCM methods and organizational < Product development requires a lot of work.
competences can result in long-term overall sustainability. ¢« The developer must define the properties of a product
Small- and medium-sized businesses (SMEs) perforimthe early development stage.

well. * Implementation quality.

[19] stated that the major objective of the SCM « A proper institutional structure and good atmosphere.
activities was to encourage the companies, institutes, « Making focused and better decisions during the
people and employees in a specific sector to shift to a ngnoduct development process.
system that improved the mutual trust amongst all these ¢ Proper planning and collecting all resources before
parties, by developing a novel communication anstarting the product development.
participatory system. Thus, it could improve the integration « Senior management plays a vital role.
and consistency between the new procedures and worke Speedy development, without compromising on the
system. product quality.

[20] described many components that could be
included in the SCM structure, such as control an§  Operations management

planning, work structure, product flow structure, overall Operation management is regarded as a significant
organisation’s structure, information flow structurecomponent of any organisation that wants to succeed as it
management techniques, leadership and power structifgips in managing resources needed for the development
risk-reward  structure, culture and attitude. Th@nd transfer of new products or services. [25] stated that
organisational structure of the supply chain included thfie main aim of operation management was to assist the
following steps: Measure, Resource Management, Mafyisiness practitioners to improve their understanding

data management, Production and processes, Syst@¥arding the operation management tools concepts and

management and Distribution [21]. techniques related to their environment. The operations
management process includes 3 primary tasks, i.e.,
4  Product development Creation of new knowledge, transferring this knowledge,

The product development process includes differeand Communicating ideas from the research stage to the
stages needed for developing a product from the ideadevelopment of novel teaching materials.
concept phase to market release and even beyond. Thus[26] stated that the operational management process
this process consists of the product's complete journdyas many benefits like Profitability Management,
from identifying the market needs, conceptualising, dvlanufacturing Edge Regulatory Compliance and
designing a product, constructing the product roadma@pmpetitive Advantage.
developing a viable product, offering this minimal viable
product to the users and iterating the product based on the Related literature

user feedback (Product Plan 2018). [27] investigated the supply chain disruptions faced by
In their report, [22] stated that the Producthe 3rd-Party Logistics service providers (3PLs) and their
Development process was a complete process thaihsequent effect on their clients in South Africa. For this
considered the product/ service from its conceptualisatigfyrpose, they studied the disruptions that were faced by the
to its market release. R_epranded or new products/servigRganisations and the steps implemented for managing
are developed for fulfilling the customer demands ahese issues. The researchers used a generic qualitative
exploiting an opportunity present in the market. Some @fpproach for collecting the data by conducting some semi-
the steps included in the product development procegguctured interviews of 22 respondents, comprising of 11
include — drafting a concept related to the service @fient organisations and 11 3PLs that were operational in
product, creating a product/service design, developing teguth Africa. The researchers classified the disruptions
product/service, and determining the marketing strategy noted in the study as intra-, inter-, and extra-organisational.
This product development process is systematic anghey noted that the clients and 3PLs in South African faced
works in a stepwise manner to develop or modify new @f majority of inter- or intra-organisational disruptions. The
existing products. This process ensures that the institutigiigmary focus of the 3PLs and clients shifted from the risk
and markets need to fulfil the customer demands, aftﬁ'ranagement process to disruption management_ The
considering the strengths and competitive advantaggsearchers noted that the 3PLs and clients operating from
offered by the competing organisations [23]. South Africa preferred learning through disruptions rather
[24] observed that a few institutions believe that peopi®an learning through the conventional risk management
are reluctant to change and refuse to try new productsocesses, for understanding ways for managing future
services. This could cause the failure of new producigisruptions.
Many factors contribute to the success of a new product, |n another study, [28] identified the different SCM

such as: _ practices that need to be adopted by the managers for
» Developing a better and novel product.
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improving their company performance. In their study, thegctivities and presented a practical, theoretical and
analysed 88 global firms spread over 13 different sectamseasurement analysis. For this purpose, they methodically
for determining the effect of 31 activities using 5 enterprisanalysed many randomly selected references articles from
operational performance indicators. They used the literature. Their findings indicated that different
guantitative approach, specifically a multivariate analysiesearchers had differing perceptions regarding these
process. In Step 1, they described every variablepics. They also noted that the implementation of a
statistically. The researchers noted that the SCM practidbgoretical view could significantly contribute while
positively affected the enterprise performance indicatordefining the scope of the supply chains. The literature
Furthermore, even collaboration and distribution activitieeview that was included in this study proposed many vital
were used for determining the performance of SCHNbpics that were generally used in academic dissertations.
practices regarding forecast accuracy and on-time delive®ll these concepts are helpful to the organisations and
[29] proposed a novel model that incorporated variowscademicians involved in the SCM businesses.
factors that positively affected the new product [32] proposed a framework that included important
development process and business performance safccess factors, tools, techniques and metrics for the
different firms. They also determined the importanimplementation of a novel product development process.
parameters that negatively affected the implementation B6r fulfilling these objectives, the researchers conducted a
a new product development process and its busindisrature review that investigated many studies related to
performance. For this purpose, they analysed 180 Nigeritire success of the new product development process. All
manufacturing companies. The researchers determined itedies were analysed for determining the common factors
population sample in their study using the convenientbat were used by the firms that successfully launched new
sampling technique. They distributed 2 copies of theproducts in the market. The researchers also noted that the
guestionnaire to each of the manufacturing industriese of different research directions offered additional
included in the population sample. Then, they analysed thdormation to the firms that investigated Critical Success
data from 360 questionnaires that were collected usifi@ctors (CSF), those measuring the success of a product
statistical techniques like correlation analysis, factatevelopment process and the academicians working on this
analysis and reliability analysis. The reliability and validitytopic. They further recommended that some metrics must
analysis indicated that all the variables were reliable am@ used for measuring the CSF responsible for the new
valid. They also noted that strategy, culture and ability gfroduct development process. They also proposed some
all personnel affected the NPD business plans and tteols and techniques for using these metrics.
business performance. [33] conceptualised and developed 5 dimensions of the
In another study, [30] determined the effect of SCMBCM practices (i.e., customer relationship, strategic
practices on supply chain efficiency and its performancsupplier partnership, information sharing level, quality of
They collected the data from 104 manufacturing industri@sformation that was shared, and postponement). They also
in Jordan. Then, they carried out a hierarchical regressitasted the relationship between the SCM practices,
for testing the hypothesised relationships. They noted thaimpetitive advantage and organisational performance.
3 SCM practices, i.e., internal integration, informatiomhe researchers collected the data from 196 organisations
sharing, and postponement (excluding customer amhd proposed all relationships using a Structural Equation
supplier integration) positively affected the supply chaiModelling framework. They noted that a higher SCM
efficiency. The competitive intensity also moderated thactivity improved the competitive advantage and
relationship between the supplier, internal and customsubsequently the firm performance. Also, competitive
integrations, and the supply chain efficiency performancedvantage showed a direct and positive effect on the firm
[31] investigated the effect of the relationship betweeperformance.
the SCM strategy and SCM practices on supply chain
performance. All data was collected using questionnairgs Resear ch methodology
that were distributed to 200 managers (based on their Jobn this study, the researchers have used a quantitative
title). The respondents were categorised on their jgthd inductive approach for theoretically analysing the data
functions into corporate executives, SCM, manufacturingplected in the study. They also used an analytical and
production, purchasing, material, transportation, angescriptive approach for understanding the SCM practices
operations, in the Malaysian manufacturing industry. Thayat mediated the relationship between the product
analysed the data using statistical tools like Mean, Standggelopment stages and operations management decisions.
Deviation (SD) and Correlation between the dependent and The researchers used primary and Secondary data
independent variables. They also used a few statistigdurces, which could be derived using a self-completion
tools like validity and reliability tests and multiple questionnaire.
regression. They noted that the SCM practices were Thjs study was based on 2 data types, i.e., primary and
positively and statistically related to the firm performancesecondary data. The primary data includes the data derived
[31] introduced the concepts related to the Supply chaifsing the questionnaires. However, the secondary data
and the SCM. They defined the supply chain and the SGMtjudes all the data that was derived from the field and
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theoretical studies published in the literature, in addition to The results also showed that 55.3% of the respondents
books and research articles related to the topic undemd <5 years of work experience, while 23.5% of the
discussion. This data was used for developing a theoreticatpondents had 5-10 years of work experience. It was also
framework and defining the dimensions that could bseen that 11.8% of the respondents had 11-15 years of work
measured. Here, the SCM practices were regarded asxperience and 9.4% of the participants had >15 years of
mediator variable that mediated the effect of the produaiork experience.

development stages on the operations management

decisions. The primary data was collected using ttf® Descriptive statistics

questionnaire and used for measuring the variables and Taple 2 presents the values of the Arithmetic Mean and
dimensions and determining the study objectives. ~ sp calculated in the study for the Dependent and
The population sample included in the study comprisggldependent variables included in the product development

of different employees and management staff (such agges. Here, they identified the patient-based mean and
Director, Head of Section, Department Director, Workergp Table (2) presents the detailed results.

Monitor), working in the in Al-Manseer Company groups,

Jordan, totalling 938 employees. The researchersTable 2 Values of Arithmetic Mean and SD for the Product
distributed 95 questionnaires to the respondents and devel opment stages

collected 88 questionnaires. Out of the 88 questionnaire Chi-
3 were rejected due to incomplete answers. Hence, 85 fin Statement Mean| SD Square SIG
guestionnaires were found suitable for further testing Preliminar
Table 1 presents the demographic characteristics of th estimate d 3.582/10.88 | 19.98 0.000
respondents selected in the study. i(r;]g?yosrirgc 2871 0.89 | 3118 0.000
Table 1 Demographic characteristics of the respondents Devilment
(¢(§a$s) Frequency | Percent (%) and Testing | 4-029/0.92 15.9zi 0.001
Less Than = 57 316 zlggl ITI&Cl)nEr;Zm' 4.34110.97 | 61.41 0.00(¢
3C-4C 32 37.¢ : :
Mo?;-'?'ﬁan 5 242 22; Table 3 presented the attitude of the respondents to the
: guestionnaire statements included in the Product
Total 85 100.C development stages. The average mean was seen to be 3.96
Gender Frequency Percent (%)|  while the average SD was 0.92. The average mean value
Male 45 52.¢ indicated that there was a higher degree of estimating the
Femalt 40 47.1 variables included in the Product Development Stages. The
Total 85 100.( researchers carried out a Chi-Square test for determining
Education Freguency Per cent (%) the statistical significance (0.05), thus, indicating a
- - consensus amongst the respondents for the Operation
Diplome 7 8.2 Management Decisions.
_Bachelor 61 71.¢ Table 3 highlighted the attitude of the respondents to
Higher Educatio 17 20.C the questionnaire statements related to Operations
Total 85 100.( Management Decisions, where the average mean was 3.88
Experience Frequency | Percent (%) and SD was 0.95. The value of the average mean showed a
(Years) higher degree of estimation for the variables related to the
Less Than 5 Yea 47 55.8 Operations Management Decisions. The researchers
5-10 Year 20 23.F conducted a Chi-Square test for determining the statistical
11-15 Year 10 11.¢ significance of the values (0.05) and noted a consensus
More Than 15 Yea 8 9.4 amongst the respondents.
Total 35 100.( The researchers also determined the Arithmetic Mean

and SD for the values related to the SCM Practices. Table 4

As shown in Table (1), 31.8% of the respondents weRs€sents these results.

aged <30 years; while 37.6% of the respondents were aged

between 30-40 years; 25.9% of the respondents were aged

between 41-50 years; while 4.7% were >50 years. The

results indicated that 52.9% of the respondents were male,

while the rest were female. 71.8% of the respondents had a

Bachelor's degree; whereas 20% of the participants had a

higher education degree.
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Table 3 Mean and SD values for the Oper ations Management

Decisions

Table 4 Arithmetic Mean and SD for the SCM Practices

Statement

No.

Mean

SD

Chi-
Square

. Chi-
Variables Mean SD Square SIG

The company
continuously
develops its
product:

3.8

0.881

209

0.000

The Company
considers
Supplier
integration

3.865| 0.85] 27.800 |0.000

Employees are
trained in
accordance with
technological
requirement

3.9

0.894

31.2

0.000

The Company
considers
Internal
integratior

4.306| 0.86§ 25.353 |0.000

Demand is
constantly
estimate

3.8

0.921

16

0.001

The Company
considers
Customer
integration

3.788| 0.940 71.882 |0.000

The company
plans to producg
what can be so

0.970

61.4

0.000

Products are
presented
according to

schedule

3.9

1.036

51.2

0.000

The Company
considers
Information
sharing

3.065| 0.731 76.118 |0.000

Average 3.76 0.85

Company need;s
are scheduled
out of stocl

3.8

0.995

51.29

0.000

Lost time is
minimisec

0.859

24.F

0.000

There are plans
for maintenanc

1.007

34

0.000

The Company
shall maintain
preventive
maintenanc

3.9

1.065

32.8

0.000

The company
seeks to have ¢
location close tq

the market

3.9

0.921

22.6

0.000

The Group is
interested in sitg
costs as a
selection
indicator

3.6

0.901

27.800

0.000

Average

3.9

0.95

Table 4 presents the attitude of the respondents towafl
the questionnaire statements related to SCM practicé
where the average mean was 3.76 and SD was 0.85.
value of the average mean showed a higher degre
estimation for the variables related to the SCM Practic
The researchers conducted a Chi-Square test
determining the statistical significance of the values (0.0

and noted a consensus amongst the respondents.

fgojgefficients included in H1.

9 Research hypotheses

The researchers proposed the following hypotheses in
this study: H1: A significant relationship exists between
the various product development stages (such as
preliminary estimate, development and testing, economic
analysis, final planning, and a broad production release)
and the operation management decisions. The researchers
carried out a regression analysis for H1 and results are
shown in Table 5.

Table 5 Regression Analysisfor H1
Model | Sumof| df | Mean|R Square |F |SIG
Squares Square
Regressio| 74.53(] 3 | 24.6 | 0.7¢ 96.38| 0.0
Residug | 20.79: 81| 0.2
Total 95.321 84

Table 5 presented the correlation coefficient value
between the dependent and independent variables, i.e.,
0.884. Furthermore, the coefficient of determination value
(R?) was 0.782, thereby indicating that the independent
variables could explain 78.2% of the changes occurring in
the dependent variables, while the remaining were
gibuted to other factors. The Examined value (F) was
en to be 96.788, with a significance of 0.00, which was

,05. This highlighted a significant relationship between

e Iatf: product development stages and the operations
dhanagement decisions.

Table 6 presents the standardised and unstandardised
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Table 6 Coefficients occurring in the dependent variables, while the remaining
Modd Unstandardised Blandardisd { 191G were attributed to another factor
Coefficients Coefficients
B St Beta 10 Conclusionsand recommendations
— __[Error - Based on the above results, the researchers concluded
Preliminan 0z 101 |02 1.9 0.09 that the AL-Manaseer Company Group, Jordan displayed
Estimate 02 10C |0.1¢ 2.¢ 0.04 efficient Product Development Stages, made efficient
Economic 05 01 |059 6.2 0.0 Operations Management Decisions, and followed efficient
Analysis SCM Practices. A significant relation was noted between
Development | 0.3 | 0.1 | 0.26 2.2 0.0 the product development stages and the operational
and Testin _ management decisions. The researchers further stated that
Final Plannini | 0.4 | 0.1 | 0.3¢ 4.€ 0.00 the SCM practices are a very important variable that
Broad 0.8 |01 | 080 7.9 0.0( mediates the effect of the product development stages on
Production the operations management decisions. In a similar study,
Releas [34] observed that the SCM practices positively affected
a. Dependent Variable: Personal Mas the firm performance variables. [35] noted that 3 major
SCM practices, i.e., internal integration, information
Table 7 Regression Analysis for H2 sharing, and postponement (except the supplier integration
and customer integration) positively and significantly
Modd Sum of df Mean R F lsc affected the supply chain efficiency. [36] also showed that
Squar es Squar g Square the SCM practices were statistically related to the supply

Regressiol 268.8| 6 | 44.8 | 0.8721875| 0.0 chain performance_:. Th_e ab_ov_e results |n_d|cated.that the Al-

i Manaseer Group is primarily interested in the site costs as
Residual | 39.4 |77 | 0.51 the selection indicator and considers the preliminary
Total 308.2 |83 estimates and data sharing amongst the peers.

Table 7 presents the value of the correlation coefficieft€f€r ences _
between the dependent and independent. [1] BALON, V.. Green supply chain management:

The F value was 87.552, while the significance was Pressures, practices, and performance—An integrative
0.00, which was <0.05, indicating the significant effect of literature reviewBusiness Strategy and Development,
the product development stages (such as preliminary Vol. 3, No. 2, pp. 226-244, 2020. o
estimate, development and testing, economic analysid] SANDYBAYEV, A.: Best Practices in Logistics and
final planning, and a broad production release) on the Supply Chain Management in The Context of Global
operational management decisions, mediated by the SCM Research. Embracing Global Supply Chain Complexity
practices. to Drive Strategic AdvantageUludararasi Afro-

As shown in Table 6, a significant relationship existed Avrasya Arastirmalari Dergisi, Vol. 5, No. 9, pp. 74-
between the product development stages and operations37, 2019. _ _ .
management decisions. The researchers noted that thd3f-HADEYAH, A.: The impact of supply chain practices
test values were higher compared to the tabular value of On the competitive advantages of Jordanian dairy
1.984, while the significance was <0.05. companies, MA Thesis, Meddle East University, 2016.

The preliminary stages in the product developmef#] BHUIYAN, N.: A framework for successful new
stage showed no significant relationship with the Pproduct development, Journal of Industrial
operations management decisions, since the T-value wasEngineering and Management, VVol. 4, No. 4, pp. 746-
lesser compared to the tabular value of 1.984, and even the/70, 2011.
significance level was higher than 0.05. [5] SPINA, D., DI SERIO, L., BRITO, L., DUARTE, A.:

H2: The product development stages (such as The Influence _of Supply Chain Management Practices
preliminary estimate, development and testing, economic in the Enterprise Performancémerican Journal of
analysis, final planning, and a broad production release) Management, Vol. 15, No. 2, pp. 54-63, 2015.
significantly affect the operational management decisiorl®] AL-BARAZI, T.. The Impact of Supply Chain
mediated by the SCM practices. The researchers tested theManagement on the Performance of the Organization:
hypothesis by conducting a multi-Regression Weighted A Field Sudyinthelndustrial Companies Listed in the
analysis for the SCM practices and results are presented inKuwait Stock Exchange, Unpublished MA Thesis,
Tabvariables, i.e., 0.934, while the coefficient of Middle East University, 2012.
determination value (R2) was 0.872. This indicated that thél EBAREFIMIA, U.: New product development process
independent variables could explain 78.2% of the changes and its impact on business performance in Nigé&tie,
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Abstract: The article investigates theoretical foundations of public management in the socio-humanitarian sphere of
metropolises based on the smart city concept. It defines the essence of the concept of "public management in the socio-
humanitarian sphere" in a metropolis, which should be considered as a multi-branch and inter-sectoral complex formed
with the involvement of local authorities, business partners, the public, and citizens, and aims to create, maintain, and
develop a favorable safe environment as a unified system of life and livelihood of the city based on the balanced
development of the main sectors of the economy and socio-humanitarian sphere. The abstract also defines criteria for the
efficiency of public management in the socio-humanitarian sphere within a modern metropolis, which include integrity,
sustainability, and security of the subjects in obtaining a positive effect of solving socio-humanitarian issues within a
metropolis. The main mechanism of public administration in a metropolis is establishment of interaction in the triad
"power - business - community" and coordination of their interests (business - "here and now", community - "the welfare
of our children”, the state - "the welfare of citizens"). It is confirmed that the digitalization of public administration
contributes to strengthening control over the use of all types of resources for the optimal development of the socio-
humanitarian sphere of Ukrainian cities.

1 Introduction economic growth, but also as centers of spiritual and social

According to the forecast of WHO experts, already iRctivity. Today, many researchers who study the issues of
the 2030-2050s more than 60% of the world's populatidRetropolitan governance emphasize that the structure of
will become urban residents [1,2] It is known that in 20207etropolitan governance is similar to that of state
in the world there were about 600 metropolises, which ag@vernance. Therefore, in this management system such
already shaping the policy of the world economymanagement subsystems as housing and communal
According to economists, by 2025, it is metropolitan citieservices, transport networks, industry, urban planning and
that will produce about 2/3 of the world's gross domestRthers, can be distinguished. At the same time, in the
product [3]. Thus, changes in the historical significance éontext of public administration activities carried out by
cities as a result of urbanization naturally determin@unicipal authorities in metropolises, the socio-
transformation of their significance not only as centers é{umanitarian sphere deserves a special focus, since it
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forms the labor resources and labor market to ensure the Contrast to the aforementioned research, in Ukraine the
functioning of other spheres of life in large cities. first developments in the implementation of the Smart City
Important research trends in the study of lifeoncept are associated with the formation of a distinct
management in a large city are the issues of social welfaesearch area - municipal government, as well as with the
of the inhabitants and spiritual significance of large citieformation and development of the legal framework. This
as the basis for the formation of a modern worldview ardirection accompanies management processes in urban
lifestyle. Many foreign and domestic researchers in thefireas, and also aligns them with the processes of
works emphasized that large cities spiritually dominate thdecentralization, which has been going on in Ukraine since
state. It is from the positions of large cities that the state2005, and is intermittent by nature. At this stage of
managed [4]. decentralization in Ukraine, it is advisable to resort to the
Bogaenko considers a large city as a holistic systemethod of systems analysis in order to study the status and
which is characterized by polystructurality andrends of the Smart City concept implementation in urban
multifunctionality in terms of influencing the functioning management. Using this method, it has been established
of not only the city, but also the state as a whole [5]. that a high probability for realization of this concept is
Other experts focus on the processes of municipalade possible due to the intensification of two processes -
governance of metropolises. These scholars understanddigtalization and decentralization [15,16]. While the
municipal management as activities of local governmeptocess of digitalization is due to a certain level of
aimed to satisfy public interests and carried out in the fornmsvestment and resources [17,18], including human, the
prescribed by law through the municipal economy [6,7]. Antter is the result of efforts and agreements between major
the same time, the main activity of local governments is fgayers in the Ukrainian government and parliament.
direct enterprises and organizations located in the city féherefore, the political factor as a result, a response to
meeting public interests of the citizens [7]. Therefore, fagxternal challenges, in particular, in decentralization
the Ukrainian state, which has chosen the course pfomotion, is fundamental in modern Ukraine.
European integration reformation [8], in the research and The method of statistical analysis is used in this study
applied aspect of public administration it is vital tao compare the demographic characteristics and operation
consider the peculiarities of socio-humanitariamnd city management features in European and Ukrainian
governance in a metropolis to achieve better governaneetropolises. This method allowed to establish the
and quality of life of Ukrainians in the conditions ofdifferences between a metropolis and an agglomeration,

European integration movement. through the coverage of other, specific characteristics that
define the concept of "metropolis” in Ukrainian and
2 Methodology overseas research.

The main goal of this work is to generalize and The scientific-historical retrospective method is used to

characterize the features of management in the sociisualize the dynamics of the Smart City concept in the
humanitarian sphere in a Ukrainian metropolis. metropolises management in the context of intermittent
The structural approach is often used to study issu@gcentralization and the civil society development, and the
arising in metropoiises and agg|0meration5, e.g. ﬂoda.lbllc sector and pUbllC services formation. This method
prevention in coastal areas [9]. The Analytical Hierarch§llows to explain not only the backwardness of the
Process (AHP) approach [10] is used to assess and anaRji@cesses, but, first of all, the evolution of perception of
the “network” cities management risks (The concept dfew political and social economic changes in the society as
ubiquitous cities (U-Cities), for example, Seoul. an objective necessary condition for further progress of the
To study the specifics of global megacities of the worl§ocio-humanitarian sphere in Ukrainian metropolises.
(the most prominent g|0ba| metropoliseS, such as London' To illustrate the maln research results of the Study, the
New York, Hong Kong, Los Angeles, Sao Paulo, Rio daPpeal to the graphic method allowed to demonstrate the
Janeiro, Paris, Berlin, Moscow, Beijing, Singaporecjlﬁerences betvx_/eer_l Ukra|n|an. and European practices,
Shanghai, Sydney and Tokyo), the researchers used @&l espemqlly highlighted t_he difference in understanding
ELECTRE Il approach, a multi-criteria decision aid tooPf metropolises of global importance, such as London,
comprising twenty indicators [11,12]. New _York, Hong Kong, Los Angeles, Sao Paol_o, Rio de
To solve spatial problems, in particular, parking ianeiro, Paris, Berlin, Moscow, Beijing, Singapore,
metropolises, simulation of decision-making processéd1anghai, Sydney, and Tokyo, and awareness of
based on the Digital Twin platform "smart things" is useflanagement issues within the megapolises of the
to develop an "ambient intelligence.” It is a freight parking/krainian scale.
management system for last-mile delivery in a smart city, The study is based theoretically and methodologically
called Smart City Logistics Parking (SCLP) [13]. Modulan international agreements, laws of Ukraine, research
Integrated Construction (MiC) has been one of the mo#forks of domestic and foreign authors, and analytical and
innovative solutions to address the ever-growing housirfgatistical thematic reviews.
demands in metropolises such as Hong Kong, which has
been applied by Chinese researchers [14].
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3 Result and discussion researchers [21] consider a city with a population of over 1
The concept of "metrolopolis” (Gottmann, 1989) idnillion people to be a metropolis. It is the demographic
directly related to its root "polis”, and is interpreted as thgharacteristics of metropolises that distinguish their
growth of large industrial cities accompanied by theifconomic and social identity and influence the formation
merger with the surrounding areas [19,20]. Metropolisé¥ public administration mechanisms not only within large
are only the nuclei of these extremely complex urbagities, but also within a state as a whole.
structures. Today this name is used for especially large Many cities in Europe belong to the category of large
urban concentrations of the world (in UN publications Cities (most often calculations are made from 500 thousand
with a population of over 10 million people) [2,19,21]. APeople) [22]. At the same time, taking into account the
characteristic feature of a metropolis is high populatiofpdicator of the number of over 1 million people, the

density and a significant number of out-of-towners. Othdguropean rankings also include the metropolises of
Ukraine (Table 1).

Table 1 Ranking of Ukrainian metropolises among the 100 largest cities in Europe, 2020

City Total population (people) Ranking
Kyiv 2590 00( 7
Kharkiv 1 404 00 16
Dnipra 1108 00! 27
Donesl 1 050 00! 31
Odess 1 002 00 36
Zaporizhzhii 850 00! 44
Lviv 790 00( 48
Kryvyi Rih 705 00( 57
Mykolaiv 510 00( 95

So, as we can see, the first 36 positions of the EuropeainJanuary 1, 2020, in Ukraine there were, in addition to
ranking that are occupied by millionaire cities include, ithe capital, 3 more cities with the population of over one
addition to the Ukrainian capital, such large Ukrainiamillion inhabitants (Table 2).
cities as Kharkiv, Dnipro, Donetsk, and Odessa (positions At the same time, as can be seen from the data in the
36" through 108 include cities with the population of over figures, there is a steady downward trend in the population
500,000 people). In total, the ranking of 100 major cities iof millionaire cities in Ukraine, which distinguishes
the Eurozone includes 9 Ukrainian cities. Ukrainian cities from global metropolises, which showed a

In Ukraine, state urban planning norms [23] provide thpositive population dynamics over the same period.
division of urban settlements into 5 types: Scientists interpret the efficiency of metropolitan

- major (the largest) — over 1 million people; management through the processes of managing operation

- significant (very large) — from 500,000 to 1 millionand development of a modern metropolis in terms of

people; meeting the real needs and interests of citizens and the

- large — from 250,000 to 500,000 people; implementation of the public administration fairness

- medium — from 50,000 to 250,000 people; principle [24-26]. It is emphasized that in international

- small — up to 50,000 people. research traditions it is accepted to consider the bodies of

municipal government as public organizations, and

Therefore, in contrast to European approaches in thetivities of such bodies are classified as power-
ranking of large cities, according to the national ranking a&iministrative [25].

Table 2 Dynamics in the number of metropolis inhabitants in Ukraine, 2001-2020

Metropolis name Population number (people) Dynamics
2001 201/ 202(
Kyiv 2611327 2 86€ 70z 2967 36( Growth
Kharkiv 147090z 1451132 14452207 Decline
Odess 102¢€ 04¢ 101702z 101769¢ Decline
Dnipra 108 84¢€ 99z 094 99( 724 Decline

In the complex system of a large city, the sociopotential of a large city. The socio-humanitarian sphere
humanitarian sphere is singled out as an object of publifrastructure constantly evolves, and the driving forces of
administration, since the state of this sphere significantthis development are the real needs of the community.
affects preservation and development of the resour@derefore, public management of the socio-humanitarian
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sphere in a metropolis can be defined as a diversified ¢ mechanisms of budget-funded financing of communal
intersectoral complex. It involves local authorities facilities protect them from the risks of bankruptcy or
business partners, the community and citizens in order  force majeure, such as the COVID19 pandemic, in
create, maintain, and develop a favorable safe environm  contrast to private or public institutions;

as a unified system of the city life and livelihood. It aim- a high degree of intersectoral integration and
to develop the major sectors of the economy and soc  cooperation in providing social and humanitarian
humanitarian sphere, in particular, improving the quality ¢ services within a narrow territorial space (for example,
social services in education, medicine, social welfar sports complexes provide services in aesthetic
innovative and creative development of culture, transpc  cosmetology and nutrition, although these are branches
services, housing and communal services, tourism, leist  of medicine);

etc. - bringing social infrastructure facilities closer to the

Metropolises are characterized both as the means  places of compact residence of citizens (residential
material environment realization and the phenomenon  neighborhoods), work or study, leisure, etc.
culture [6].

In the context of the public administration developmer  Public management of a metropolis is a set of
in metropolises, their sustainable development economic, organizational and legal means of purposeful
considered through the issues of effective interaction influence of public administration entities that ensure the
government with the public. It is believed that this requirecoordination of the interests of public authorities, local
solving a number of problematic issues: organizationigovernments and civil society structures operating in the
personnel, etc. Also needed are the adaptation metropolis.
international experience to  Ukrainian realites  An important mechanism of public administration in a
optimization of dialogue, solution of issues of publiimetropolis is establishment of cooperation in the triad
activity and community unity stimulation, and in-deptt"power - business - community" and harmonization of their
study of social partnership phenomenon, in particular, interests (business - "here and now", community - "the
conceptual and operational aspects [27]. welfare of our children", the state - "the welfare of

According to urban development trends, currentlcitizens").
metropolises are not only business and industrial cente It is possible to identify the following as the main
but also centers of social activity that create maximucriteria for the development of the socio-humanitarian
opportunities in the social lives of their inhabitants. sphere in a metropolis: integrity, sustainability, and

We support the opinion of Makhinya thatsecurity, which are determined by the ability of public
"metrolopolis" should be understood as a concentratadministration bodies to find solutions to numerous and
form of human settlements classified as large, the larg complex problems of the metropolis.
and very large cities, and associated with the merger  World practice has accumulated considerable expertise
these cities boundaries with adjacent areas of conurbatiiin implementing innovative tools for managing
[24]. "Conurbations" are understood as merging of smimetropolitan cities, as their existence necessitates
cities with metropolises due to the effects cunderstanding of their intelligent population in economic,
approximation. psychological, socio-cultural, environmental, and medical

A significant advantage of the socio-humanitariaaspects, and implementation of the smart city ideology.
sphere of a metropolis is its saturation with objects Thus, no sphere of life in a metropolis exists separately; it
culture, education, health care facilities, sports facilitie functions as a single "smart network" that provides unity
etc. Therefore, in the implementation of publicand rational approach to resource consumption, modern
administration in this area, one must take into accounieconomy, high living standards, and ecological and safe
number of features that determine the choice of effectilife of the population. It is believed that after 2020 the
methods and tools to achieve the goal of publglobal market for intelligent urban services may reach
administration in the identified area. On the basis $ 400 billion a year [28].
systemic, structural-functional and institutional approach  Cities evolve, but so do requirements to them. The
it is possible to determine the following features of publismart city concept has an interesting history: first came the
management in the socio-humanitarian sphere in a modidea of a digital city, and then the idea of a smart one. The
metropolis: evolution of the European network of smart cities has been
- high social significance of trends in this sphere in tttoo rapid, and today this network counts 136 cities

processes of life support of the territorial communit (Figure 1).

(for example, the branches of health care, educatic = The basis of a smart city is feedback, which means that

culture, etc.); people as central consumers of urban services must be
- dominance, among social service providers, of steinvolved in the process. The general concept is that not the

and communal institutions (over 2/3 of the market) arinhabitant adapts to the city, but the city does to needs and
slow entry to the social services market by private aibehavioral models of people. It is essential that city
public representatives. At the same time, trresidents have an opportunity to work with public
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authorities to find the best solution for meeting their social
needs and interests (through government websites and

social networks).

city *

136

intelligent
.digital

2000 2006

.smart

2009 Year

Figure 1 Development of the European Smart Cities Network according to [2,29]

The experience of implementing the program "Sma
Seoul - 2015" is of particular interest. South Korea
concerned about its own image, and this program has b—
running for more than 10 years, so we see a whole range
activities. Here, a single operational center has be
created to manage city services, a water and air qua
monitoring system has been set up, and "smart meterii
of energy consumption has been introduced. Also, sm
cameras with video analytics have been installed, a
mutual exchange of data between 30 thousand vid
surveillance systems has been established. A 1!
kilometer network has also been built to provide Intern
access in the Seoul subway. Naturally, there is -
extremely wide range of electronic services in operatic
including integrated websites of all government agencie
public access to information from city services, and
system of booking public services based on the "sing
window" principle. In total, there are over 150 services i
such important socio-humanitarian areas as educati
municipal infrastructure, tourism and leisure, medicin
municipal transport, etc [30].

As the world experience suggests, management ba
on Smart City principles consists of technologies th-—
include the following aspects [17]:

— SMART-management: solutions that help increase tl
efficiency of providing public services, such as e—
government and information communication:
technologies, e-learning, e-passport; transparency ¢
open data, and political demand; -

— SMART-residents: the main recipients of services i
the socio-humanitarian sphere, the formation of whic
is provided on the basis of modern competencie
primarily such as educational, vocational-
communication and speech (foreign language skill

ones, an opportunity for lifelong learning and taking an
active part in urban life;

SMART-education: global access to high-quality
distance education based on interactive communication
between participants in the educational process
(educational platforms, distance courses, webinars,
etc.); electronic final exams at schools; electronic
registration for admission to higher education
institutions; distance format of final exams and
dissertation defenses in higher educational institutions;
creation of a single state electronic database on
education issues, etc.;

SMART-medicine: remote level of service by a family
doctor (telephone counseling), telemedicine counseling
of in-patients on diagnosis and treatment, electronic
clinic, electronic medical record and medical history,
electronic prescription, electronic referral to hospital,
E-register of doctors and patients by types of the most
common and socially significant diseases (including
infectious and dangerous ones), the use of the latest safe
devices for diagnosing the body condition and
appropriate treatment (non-contact thermometers, etc.);
SMART-energy: solutions that ensure uninterrupted
electricity supply to all households and commercial
buildings;

SMART-environment: technologies that will allow to
restore energy, manage wastewater, and provide proper
sanitation for citizens;

SMART-transport: these solutions are related to the
rationalization of transportation in order to optimize
traffic flows (20% reduction of the total travel time to
work / home) and increase urban connectivity;

SMART communications and IT: powerful
communication and sensor networks between cities
will enable law enforcement agencies and other
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institutions involved in public safety to collect andpurchase of 7,000 video cameras, a video surveillance

interpret data and respond effectively to any crime; system, cloud storage, etc. Due to smart video cameras, it
— SMART-buildings: solutions needed to buildis possible to identify a human face and then determine

intelligent control systems that can help save up to 30personal data (the name and status). In addition, in 99% of

on water consumption, 40% on energy consumptionases the program is able to read cars license plates,

and reduce their maintenance costs by 10-30%. regardless of weather conditions, to track the route of the
vehicle within the city, and so on.

According to domestic experts, today Ukraine is taking In general, as we see, many cities in Ukraine have
confident steps in the development of domestic cities introduced the experience of a smart and safe city based on
their approximation to the standards of developed largxpanding the capabilities of urban video surveillance
cities in Europe and the world. The introduction of certainetworks in public places and places of large crowding
smart city components can be identified in sucbuch as airports, train stations, shopping and entertainment
megapolises as Kyiv (the capital), Kharkiv, Odessaenters, etc. However, the implementation of "smart" city
Dnipro, and Lviv. According to the results of the Kyivprojects in Ukraine today lags far behind the world's
Smart City Forum 2020 [31], the city of Dnipro wascurrent management practices in terms of the pace of
recognized as the national leader in the management sniamniovation, quality and complexity. In Ukraine, no city or
technologies implementation in the field of public safetyeven metropolis is operating in the smart mode yet. The
For instance, the municipal program "Safe City", fundethain barriers are the city's economic viability, budget
by the local budget, has been operating in the city sinsapport, and support from local businesses and the
2016. As part of this program, 1,200 video cameras haeemmunity in implementing smart solutions.
been installed in the city and are supervised by two
monitoring centers, one at the National Police and thg Conclusions
SeCUrity Service of Ukraine (1), the other at the SpeCiaIized 1. The issue of imp|ementing pub“c management of
Situation Center of Dnipro City Council (2). The videometropolis development requires taking into account the
surveillance system helps to implement the informatiofteraction of public and private sectors and paying special
function of metropolis management through the tools gfttention to the need to use people's initiative, introducing
survey, robotic. new relations between the urban community and

The city of Lviv was recognized at the Kyiv Smart Citygovernment, and creating a fair economic system and
Forum 2020 as the best mobile, ecological angroductive urban environment.

architectural city in Ukraine. In the development of smart- 2. |arge cities (metropolises) are unique in their

infrastructure, the city authorities use variougeographical location, historical development and
communication formats, in particular, involving residentsgrchitecture, cultural traditions, and development of
business representatives, and various other stakehold@ffancial, economic and socio-humanitarian spheres. This
including those from neighboring regions, to gaipplies not only to European cities, but also to such
experience. metropolises of Ukraine as Kyiv, Dnipro, Kharkiv, and
In 2020, the city authorities of Odessa introduced @dessa.
system of non-cash fare payment in public transport 3. According to the conducted study, currently socio-
through Transpod mobile application utilizing Bluetoothtyitural and research sphere, education and health care,
technology. Due to the application, it is possible to trac@ysical education and sports, municipal transport and
pUbliC transport routes. For the convenience of Citizens,t nspor[ networks (bridgesl roads’ airportsi streets, car
mobile application also allows users to find a route fromanes, bike paths), in short, everything that provides
point A to point B, also by public transportation. comfortable conditions, quality of services, safety of
The Clty of Kharkiv was reCOgnized as the “Best Dlgltahuman life and Community require accelerated
City” within the framework of the Kyiv Smart City Forum development at the metropolitan level. After all, on the

2020 due to the introduction of the online platforms “Portahap of Europe, metropolises are increasingly playing the
of Electronic Services” and “Portal of Kharkiv CltlzenS”,ro|e of modern internationall research’ and financial

and the mobile application “My Kharkiv”. In addition, gttractors.

Kharkiv residents have the opportunity to pay for parking 4. Al this provides large cities with a special political
spaces online, and use the unified Helsi.me medical systgfatus of national and international importance due to the
in addition to other online services. In order to brldge tl"@*eatest movement of goodsi CapitaL and human resources.
digital divide among the population, free digital literacyrhat is why further research on the issues of public
courses are provided for residents. Gradually, locghanagement inthe development of metropolises should be
authorities are building partnerships with the businesgnsidered as an important factor in strengthening the
environment to financially support the success of smagtonomy for any country in the world. The experience of
projects. EU countries in this regard is extremely useful for Ukraine,

In 2015, the capital city of Kyiv approved a localwhich is currently actively pursuing the strategic goals of
program called The Safe Capital. The program covered tfigegration into the European Union.
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Abstract: Successful Reverse Supply Chain Adoption (RSC) adoption requires a clear identification and understanding
of Organizational Capabilities, assets, and resources internally and externally. Towards this end, this research assesses
the nexus between organisational capabilities and RSC Adoption with a focus on the mediation role of organisational
readiness. A survey method was used to achieve the research objectives. Different manager levels from the Jordanian
industrial sector were selected by using a convenient sample technique. SMART PLS 3 was used to conduct Structural
Equation Modelling (SEM). The outcomes represent a significant influence for internal organisational capabilities on the
RSC adoption. As a mediation result, organisational readiness has a mediation role between internal organisational
capabilities and the RSC adoption.

1 Introduction focus on environmental issues and implement all possible

Nowadaysl business Settings and environments éF@lS to minimise waste and pO”Ution. This level of RSC,
changing rapidly, which brings many challenges, forceBowever, does not occur by chance and rarely happens
and pressures that are re-engineering and driving the sc@pganically. Instead, RSC activities are frequently seen as
and nature of organisations. Different types oft journey tha_t requires a strategic roadmap and needs more
organisations are struggling to keep up with these pressupé§l more investment across the organisation, good
and survive in a highly competitive environment. Moderf€elationships ~ with  supply ~ chain  partners, and
society has been formed by a new environment@rganisational readiness to adopt. Besides, building sturdy
perspective and a high level of innovation. This is madeartnerships with supply chain partners such as suppliers,
possible by a great development in all fields of industr@istributors, customers, community and government has
service, technology, and concepts associated wiflecome a critical factor for executing and sustaining the
globalisation and a significantly changing business settingusiness activities in general [5]. _

Among the results of these changes and developments, Furthermore, there are an increasing number of
increased awareness about environmental issues, incresdgiplars that are explored supply chain issues regarding
demand for green products and services, and increagétyironmental concerns and RSC such as supply chain
interest in recycling operations [1]. Since the world i§ustainability [6]; green supply chain [7]; lean production
suffering progressively sturdy attention in environmentdfl; Outsourcing [9]; Inventory design [10]; RSC adoption
concerns and its influence on the worldwide society, tid —organisational ~ capabilities ~combination  with
responsibility for businesses has to be focused @#ganisational readiness has however scarcely received
environmental issues during both directions of the suppily attention in the academic literature. Specifically,
chain: downstream and upstream. organisational capabilities refer to all organisational

Reverse Supply chain (RSC) refers to the movement &Fsources, eq_uipmgnt, facilities, infrastructure, contracts,
goods upstream, from the customer side (consumpti@fd relationships with all partners (3PL, 4PL, Government,
point) to the organisation or supplier (origin point) to ad@upplier, laws, labor unions, pressure groups). These might
extra value or suitably dispose of goods and as such K@§isequence in a company’s incapability to identify,
become popu|ar among retailers and manufacturers gimlmate, and undgr;tand the pOtentlal influence of the RSC
its potential to enhance customer experience and loyaft§) the level of variations and how a company’s response to
[2]. [3] pointed out that RSC is increasingly prominensuch pressures might be successful or not [11,12].
since it has a significant benefit for all supply chain Nevertheless, there are several organisational
partners namely: reducing demand for new resources 3pabilities externally and internally that require
providing more affordable materials; minimisingimplementation and adopting RSC in all sectors usually
transportation cost and production energy consumptioand in the industrial companies in particular. More so, this
and reusing waste that would otherwise be lost in landfillgesearch will investigate the interrelationship among

[4] figure out that one of the most critical factors foprgan|sat|or_1al capabilities, organlsatlon_al readiness, and
achieving competitive advantage in today’s business is ®SC Adoption. In terms of structure, this study starts by
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providing contextual literature regards to supply chain and Furthermore, [24] concluded that the most significant
RSC, followed by methodology section; findings analysisupply chain activity that has a vital role in saving the

and conclusion. environment and is mainly responsible for a significant
decrease of the waste and pollution level is the reverse

2 Literaturereview supply chain process. [23,25,26] stated that implementing

2.1  Supply Chain Management this process will enhance the operational performance,

The common and initial definition of supply chain ternflecrease the total cost of production and increase the
is the flow of material through various companies whicRvailability of resources. The following paragraph presents
mainly start from the raw materials point and end to tH8SC in some more detail.
customer point [13]. [14] pointed out that "logistics" and i o
"SCM" terms are mentioned in the many scholard2 Reverse Supply Chain and organisational
interchangeably despite logistics activities being a capabilities
significant part of the supply chain. Supply chain can be The most common detention of Reverse Supply chain
defined as the process and network that is related diredfySC) is defined by [27] as “the process of planning,
to the production of goods and services and offer them wplementing, and controlling the efficient, cost-effective
the customers based on their wants, need, and demafiewy of raw materials, in-process inventory, finished
[15]. [16] stated that supply chain is mainly referred to thgoods, and related information from the point of
coordination between different activities: manufacturinggonsumption to the point of origin to recapture value or
transportation, inventory, supplier relationship, angroper disposal”. In contrast to the traditional logistics
innovation combined with all supply chain partnerschain that begins at providing supplier raw materials to the
Mainly, the aim of supply chain management is to achiey@oducer and delivering it to the final usage stage by the
effective use of different resources to minimise thend-customer, RSC involves the reverse movement that
processes costs and improve manufacturing quality whietermines a closed-loop supply chain in combination with
satisfying customers. [17] figure out that successful supplyear logistics [2]. The essential task in the RSC procedure
chain management is achieved by delivering the rigis the product (waste) acquirement and that is a vital step
products to the right customers at the right place, cost, aitd the establishment of a beneficial RSC. Recently, in the
conditions. developed countries context, all businesses are working

As supply chain have derived to be more critical taggressively on the adoption of RSC in their activities due
society, customers, and more global, the more questidigsthe strict law and pressure associated with the proper
the community has had about the effect on theisposal of waste, after the product life cycle is complete
environment. Customers who care about environmen{28].
issues usually seek to minimise the negative impact of the After reviewing numerous pieces of literature regarding
industrial process on the environment. AccordinglyiRSC, it is determined that there is an immediate need to
businesses, government, society, and pressure groupslerstand the RSC issues and fill the research gap by
around the world are wondering about what is the beggsessing the organisational capabilities from the industrial
practices to minimise the negative effect and address thiggle. Despite the potential benefits, it is not easy to
issue. This raised the need for a green process ipyplement and adopt the RSC as it requires a high level of
conducting green initiatives. As companies have begeparedness in the various organisational components.
encouraged to shape benefits in an efficiently tight markég9] concluded that RSC required a high level of
they have progressively cantered around tactics to keep thgnagerial awareness, clear rules and policies, financial
expenses and cost regarding the production cycle undesources, and strategic planning. [30] pointed out that the
control. One method to accomplish those goals is to moggtical requirements that contribute to the successful
from a typical manufacturing network to a green onedoption of RSC are the availability of financial support,
Green initiatives are aimed at saving and maintainirgfrastructure, high level of innovation, customer
natural resources: power, water, animals, solar radiatié@lationship management, and strong full coloration.
which are the essential requirements of human survival.  Regarding the organisational capabilities to adopt RSC,

Many scholars focus and call recently more researchwe can largely embrace the perspective offered by many
save the global environment since the consumption leveldgholars which categorise these barriers into internal
increasing day by day and the dangers of hazardotgpabilities such as infrastructure, organisation policy,
materials and waste increased significantly [18-21%trategic direction, employee qualifications, management
Simply, green supply chain activities refer to workinggcommitment; and external capabilities such as government
friendly with the environment and planning accordinglygupport, supplier integration, economical controls and
[22]. Recently, this topic has a focus from scholars igustomer orientation [31,32]. To overcome these
different contexts. This is a result of increasing awareneeBallenges and to survive in RSC adoption, companies
levels regarding environmental issues and increasing tileould draw a clear strong strategy throughput their
pressure level on the companies to adopt such activitiexperiences, efforts, and readiness to achieve successful
[23]. RSC adoption.
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In sum, we consider that when an organisation hasTablel below summarises the demographic characteristics
certain capability associated with different resourcesf the study sample.
internally and externally it is further expected that it will
pursue to enhance its readiness to adopt RSC. This Table 1: Sample Characteristics

assumption partially agreed with [33], who pointed out that .
companies should understand and maximise theif’® Sonal Information | Frequency | Percentage %
capabilities to successfully adopt RSC. By investigating male 20¢ 589
RSC adoption, the study refers to certain related factors Gender female 144 411
that can shape the influential impact of organisational less than 171 48.9
capabilities internally and externally. The logical basis of 30 )
the proposed relationship between many factors associated 31-40 111 31.7
with business readiness and RSC adoption can be justified A 41-5C 60 17.]
based on the increasing awareness of environmental issues g€ more
within all societies. Accordingly, the following than 5! 8 2.3
hypothesise are generated: less than
« H1: Internal organisational capabilities have a 5 year 165 47.1
significant statistical impact on the Organizationd| 5-10
Readiness for the Reverse Supply Chain Adoptign . year: 141 40.3
within the context of the Jordanian food industry. | EXPerience —y
« H2 External organisational capabilities have a than 10 44 12.6
significant statistical impact on the Organizationd| year:
Readiness for the Reverse Supply Chain Adoptign Total 35( 100%

within the context of the Jordanian food industry.

+ H3: Organisational readiness mediate the relationship The survey was drawn based on five Likert scales.
between internal organisational capabilities angmart PLS 3 software was used to conduct Structural
reverse supply chain adoption within the context gEquation Modelling (SEM) following the
Jordanian industry. recommendations  of  [34,35].  Following the

* H4: Organisational readiness mediate the relationshipcommendations of [36], the model was assessed using
between external organisational capabilites an®000 bootstraps re-samples method and the following
reverse supply chain adoption within the context adfubsection presents the results.
the Jordanian industry.

_ 4 Reaults
Research Conceptual Model (Figure 1). Validity and reliability analysis for research
P instrument. In line with [37,38], these analyses were
: \ measured by conducting Cronbach's Alpha; composite
reliability (CR); Average Variance Extracted (AVE).
e Organizational Reverse Supply Accordingly, all indices reveal the good reliability and
Readiness Chain Ador-ri-m] validity of the constructs and exceed the cut-off values
(CR>0.60: Alpha-0.60; AVE-0.50). Table (2) represents
Components .
\ ) these findings.
Figure 1 Research Model Table 2: Scale validity and reliability
Alpha | Composite
3 Research methodology Constructs Cronpbach's Reliability | AVE
The quantitative technique was mainly used in this (CR)
research as the entitative technique allowed the researghékternal
to emphasise numeric data and provide a well-grounde®rganizational 0.845 0.878 0.521

data source to improve understanding of the research topi€apabilitie:
A convenient sampling approach was applied. Thelnternal
population of interest includes different managers atOrganizational 0.889 0.911 0.562
different managerial levels in the Jordanian industrialCapabilitie:
context. This is chosen according to the significant role pOrganizational
this sector in the adoption of RSC and the industrial secioReadines

mainly is the main stage of the RSC process. 35(Reverse Supply
questionnaires were collected from the target populatignChain Adoptiol

0.883 0.915 0.684

0.865 0.897 0.533
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Besides, correlations by conducting Pearson bivariate Table 3: Correlation matrix
test for all all-research variables, and the findings reveaConstruct EOC | I0OC | OR | RSCA
that no multicollinearity concerns amid the researghExternal
constructs and table 3 represents these findings. Organizational 0.669
The SEM (Figure 2) was assessed by checking patRapabilitie:
coefficients and the Rvalues. More so, both direct and| Internal
indirect effects were evaluated to ensure that the mediatjo®rganizational 0.596 | 0.750
effect was checked following the [39] recommendatiorjsCapabilitie:
(Table 4). Organizational | (314 | 554 0.827
Readines
Reverse Supply
Chain Adoptiol 0.472| 0.574/ 0.549 0.730
[ a1
—— Dl’??
ais_ | szes2
Ca Jeiion
Ca 5%y
LG22 1 lai7s o tnterms —
L_ghe_] utm‘:“ i tm/] Qa2
(55 ] S
4.
O e
gy I
m, Grganizational Reverse Suppty 39981 | a6 |
[z | sy Resdiness Chain Adoption  ©3%7, o]
B _Toors (o]
all l"I 775
anss
D _Jerasnse
External
19 846 Organizational
Capabilitics
Figure 1 Research Modé
Table 4: Path analysis
v DV B S.E t-value | P valu
Internal Organizational Organlz_atlonal 0568 | 0.053 10.630 0.000
Capabilitie: Readines
External Organization IOrganlz_atlonaI 0.025 0.063 0.390 0.697
Capabilitie: Readines
Table 5: Indirect Effect
. Confidence Level
Variables B S.E | t-value LO - UF P
Internal Organizational Capabilities >- Organizational i
Readiness >- Reverse Supply Chain Adoption 0.312) 0.044  7.167 (0.226 - 0.398 0.0po
External Organizational Capabilities >- Organizational
Readiness >- Reverse Supply Chain Adoption 0.013| 0.035 0.384 (-0.056-0.082)  0.7p1

As represented in figure 2, the values of R2 of theadiness for the RSC Adoption. This hypothesis is
research variable organisational readiness and R@Ccepted as the path between these constructs is supported
adoption were 0.307; 0.301 respectively which advocasand significant at p < 0.01; and€f.312; t = 10.630). The
that the model provides a proper explanation, and isgcond hypothesis supposes that external organisational
predictive power is meaningful. Furthermore, the Htapabilities is positively and directly associated with the
predicted that internal organisational capabilities amrganisational readiness for the RSC Adoption. This
positively and directly associated with the organisationalypothesis however is rejected as the path between these
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constructs is non-significant (p = 0.6973 = 0.025; extended nature of RSC from local to regional to global
t=0.390). The results of the specific indirect effectalternatives is calling for more concern from supply chain
(mediation path) that shown in table 5 represented thatanagers. As a practical implication, the outcome of this
Interestingly, organisational readiness mediates thesearch may support decision-makers and supply chain
relationship between internal Organisational capabilitiemanagers in the Jordanian industrial sector to develop,
and RSC adoption. Moreover, H5 predicted thadopt a responsive RSC. All efforts ought also to be
organisational readiness mediates the relationship betwessociated with the development of reliable organisational
external organisational capabilities and RSC adoptionapabilities to ensure a successful RSC adoption. Future

This prediction is not supported as (p = 0.701). research might adopt a more holistic view by combining
organisational strategy, supply chain relationship, and
5 Conclusion and discussion supply chain agility that could shape the future adoption of

This research set out to investigate a conceptual mod&pC.
on the mechanism through which the perceived
organisational capabilites on the RSC adoption afdeferences
associated with organisational readiness in the Jordan[1] ALSMAIRAT, M., ALDAKHIL, A.: Modeling the
industrial sector. To the best of our knowledge, it is the first interrelationships among environmental forces,
research to investigate such a mechanism. The findings organisational capabilities and supply chain
confirm the relevance of the research hypotheses and thesustainabilityUncertain Supply Chain Management,
literature that guided their formulation. Theoretically, this Vol. 10, No. 1, pp. 117-124, 2022.
paper has sought to enhance the nuanced understanding ohttps://doi.org/10.5267/j.uscm.2021.10.004
the RSC adoption and the significant organisation§?] U-DOMINIC, C., ORJI, I., OKWU, M.: Analysing the
capabilities that require to successfully adopt RSC. The Barriers to Reverse Logistics (RL) Implementation:
research results shed light on both the theory and practice A Hybrid Model Based on |IF-DEMATEL-
of RSC adoption. RSC plays a significant and vital role and EDAS, Sustainability, Vol. 13, No. 19, pp. 1-24, 2021.
highlights the combination of organisational capabilities https://doi.org/10.3390/su131910876
internally and externally allowing a strategic role. The RS[3] BRANDAO, R., EDWARDS, D., HOSSEINI, M.,
has been touted as a ‘magic’ for decreasing manufacturing SILVA MELO, A., MACEDO, A.: Reverse supply
cost, increasing availability of materials, increasing chain conceptual model for construction and
flexibility in an economy [28], especially during an demolition wasteéWaste Management & Research:
uncertain situation. Successful adoption of RSC requires The Journal for a Sustainable Circular Economy,
actual consideration of the organisational capabilities Vol. 39, No. 11, pp. 1341-1355, 2021.
including strategic planning, infrastructure, high https://doi.org/10.1177/0734242x21998730
collaboration level, customer relationship management. [4] YASA, N.N.K., GIANTARI, .G.AK,

Regarding the role of organisational readiness, from the SUKAATMADJA, |P.G.,, SUKAWATI, T.G.R,
above arguments, we can state that the availability of these EKAWATI, N.W., NURCAYA, |.N., RAHANATHA,
capabilities, especially the internal capabilities. All G.B., ASTARI, A.A.E.: The role of relational and
businesses that are considering the RSC adoption mustinformational capabilities in mediating the effect of
promote supportive facilities to enhance their readiness social media adoption on business performance in
level to adopt. Because of that, this research is consideredfashion industrylnternational Journal of Data and
the mediation role of organisational readiness as a Network Science, Vol. 5, No. 4, pp. 569-578, 2021.

prerequisite for successful adoption of RSC. https://doi.org/10.5267/).ijdns.2021.8.011
The RSC is an effective way to save the environme[5] ALSMAIRAT, M.: Transformative supply chain
which reducing the pollution rate and transferring the waste drivers during Covid-19: a customer

and unused materials into valuable resources. Hence, it isperspectivePolish Journal of Management Sudies,
crucial to promote the RSC due to the numerous benefits it Vol. 24, No. 2, pp. 9-23, 2021.
offers. Upon reckoning the significance of RSC in https://doi.org/10.17512/pjms.2021.24.2.01
promoting continuous awareness during the supply chdd] PENA-MONTOYA, C., BOUZON, M., TORRES-
network, this study had looked into the key organisational LOZADA, P., VIDAL-HOLGUIN, C.: Assessment of
capabilities that are required to adopt RSC associated with maturity of reverse logistics as a strategy to sustainable
organisational readiness and the stance of managers ancsolid waste managemefitaste Management &
their intention towards RSC adoption. Supply chain Research, Vol. 38, No. 1, pp. 65-76, 2020.
managers should distinguish the significant role of the level https://doi.org/10.1177/0734242x19897131

of readiness in RSC and different organisationg?] RICHNAK, P., GUBOVA, K.: Green and Reverse
capabilities as a key requirement that can improve the Logistics in Conditions of Sustainable Development in
organisational experience in RSC and in turn enhance Enterprises in Slovaki&ustainability, Vol. 13, No. 2,
efficiency and competitiveness. Due to the speedy and pp. 1-23, 2021. https://doi.org/10.3390/su13020581
extreme awareness regarding environmental issues, the
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Abstract: The purpose of the research is to reduce the logistics costs of a warehouse supplier of products belonging to the
primary consumer located in the central area of the State of Veracruz, Mexico. There is an increase in the number of
stores to supply due to the quarantine. As a result, its high costs have been negatively affected. Therefore, the project
focuses on minimizing the distances travelled in delivering its products, which will reduce costs. From applying vehicle
routing with capacity (CVRP), a redesign of delivery routes is carried out weekly, proposing a new weekly delivery
schedule of 22 routes and 162 destinations. Whit the CVRP application decreased 23.61% in the distance travelled even
with an 8% increase in recipients. Thus, it reflects the fulfilment of the delivery objective to the current stores and those
added by the warehouse. The research addresses two problems, first the costs incurred by the warehouse for the delivery
of its products. The second is the increase in supply due to the initiative to prevent the spread of the COVID-19 virus,
avoid the displacement of long distances to purchase products by the inhabitants and reduce those who attend the stores
Warehouse supplies.

1 Introduction outbreaks;b) chemical and radiation contaminatioc

According to international organizations, all countriegrmed conflicts; andi) consequences of climate change
worldwide face various emergencies resulting frorl.2]- o ) o
different risks in terms of scale, complexity, and global A pandemic is an epidemic disease that extends to
consequences. These can have profound politicglany countries and affects.al_most all members of the
economic, social, and public health repercussions, af@gion [3]. In Figure 1, the timing of some of the most
their long-term consequences can sometimes persist #gadly pandemics throughout history plasma, including the
several years. These risks includp infectious disease currently known as COVID-19.

541-542 Justinian 1347-1351 Black 1866.Cholera in 1918 -1919 Spanish
1520.Smallpox
Plague Death London flu
1957 - 1958 Asian 1968 - 1970 Hong 1981 — currently 1991 Cholera in .
flu Kong flu HIV Latin America 2004 Avian flu

2019 - currently
COVID-19

Figure 1 Chronology of pandemics [4-7]
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1.1 SARS-COV-2Virus 2,041,380 patients. Among the countries most affected by
At the end of 2019, the SARS-CoV-2 virus appearedhe new type of coronavirus in Latin America are also
and brought thousands of deaths and changes in sociétigentina, Peru, Chile, and Ecuador [13].
The SARS-CoV-2 virus is the virus that causes a The Mexican Republic is divided into 32 states and is
respiratory disease called coronavirus disease 20h@me to 126,014,024 people [14]. On Februaf§; 2821,
(COVID-19). It is a virus of the great family of the Ministry of Health presented its daily technical report
coronaviruses, a type of virus that infects humans. SARGRA the progress of the pandemic caused by the SARS-CoV-
CoV-2 infection in people was first identified in 2019. Thig2 virus in Mexico, in which it detailed the number of new
virus is thought to spread from one person to another iifections of Covid-19 and the number of deaths is (1)
droplets dispersed when the infected person cougtgjmber of confirmed positive cases per day in Mexico:
sneezes, or talks. It is also possible to transmit it B;634; (2) number of confirmed deaths per day in Mexico
touching a surface with the virus and then putting the hanllg Covid-19: 1,273; (3) total number of confirmed positive
to the mouth, nose, or eyes, although this is less frequegases in Mexico: 2,052,266, and (4) total number of
There are ongoing research studies on treating COVID-tonfirmed deaths in Mexico by Covid-19: 181,809 [15].
and preventing SARS-CoV-2 infection. Also called severe The Covid-19 pandemic is not only an unprecedented
acute respiratory syndrome coronavirus type 2 [8]. health emergency, but it is an economic and social
Many coronaviruses cause respiratory infectiongmergency, the magnitude and consequences of which are
which can range from a simple cold to serious illnesses Bgving a dramatic impact on the most vulnerable families.
the Middle East respiratory syndrome (MERS) and sevefgcording to recent ECLAC projections, the 5.3% fall in
acute respiratory syndrome (SARS). Recently, COVID-16DP and the 3.4% increase in unemployment in Latin
was discovered, an infectious disease caused byAmerica will generate an increase in poverty by 4.4
coronavirus; both were unknown until December 201®ercentage points (reaching 34.7% of the regional
when the first outbreak exploded in Wuhan (Chinapopulation), and extreme poverty of 2.6 points (reaching
Today, COVID-19 has become a pandemic that hds$.5% of the regional population) and inequality.
affected many countries in the world [9]. Measures must be taken to mitigate the economic
impact that the Covid-19 crisis is causing on families and
1.2 Impact of the SARS-COV-2 Viruson theword avoid an increase in economic precariousness and
The statistics classify the countries affected byulnerability. International experience shows that, in times
COVID-19 (SARS-CoV-2) based on the number off crisis, it is essential that countries have strengthened
confirmed cases as of February?22021. China, where social protection systems that provide adequate and timely
the outbreak is believed to have originated, has proved jli§sPonses to families through economic support measures
over 89,800 cases of COVID-19. However, the ranking f§at reduce the adverse effects on employment and that
led by the United States, with around 28.8 milliorfuarantee access to essential benefits [16].
confirmed positive cases. As for the Old Continent, the 47 According to the above, social enterprises play a critical
European countries have registered infected citizerf@/€ in supplying necessities to vulnerable people. Said
highlighting Spain, Russia, the United Kingdom, Italy, an§ompanies are a model of innovative companies, which
Germany. The first suspected cases were official§ncourages creating these to help solve a social problem
announced by the World Health Organization o@Nnd not maximize profits [17]. The objective of this model
December 3%, 2019, after the appearance of this news none other than to face the most pressing needs of
coronavirus about three weeks earlier in one of the mark&gmanity, especially poverty. Every social enterprise
of the Chinese region of Wuhan, from where it acquired iff€ates employment good working conditions and,
name [10]. naturally, addresses a specific social pathology, such as the
Latin America and the Caribbean are geopoliticdRck of schools, health care, and food.
regions that include more than 40 countries and territories The present research solves a vehicular routing
from Mexico to Cape Horn. It can be subdivided into fouProblem with capacity (CVRP) in a Warehouse that
areas based on their geographical location: South Amerigipplies stores located in localities belonging to the Las
Central America, the Caribbean, and Mexico [11]. LatiMontafas region of the State of Veracruz. The warehouse
America has become the region hardest hit by the COVIBresents problems of increase in logistics costs due to a rise
19 pandemic. The economic crisis generated by tfe the number of points to supply (distance travelled) and
outbreak comes with limited progress on social indicatorde lack of vehicles for delivery on a new route due to a full
Unemployment rates have risen dramatically across tAglivery schedule. That is why, through the application of
region [12]. As of February 2% 2021, 20,747,458 casesthe CVRP model, a set of routes are proposed that allow
of COVID-19 have been registered in Latin America an8upply to localities located within the region called Las
the Caribbean. Brazil is most affected by the pandemic Montafias of the State of Veracruz and at the same time
the region, with around 10.2 million confirmed casededuce the distances travelled for the delivery of products.
Colombia is in second place, with more than 2.2 millioRY the route and therefore a decrease in the logistics costs
infected. Mexico, for its part, has registered a total of
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of the warehouse, proposing a new aggregate deliveggtablish analytical examples, where the variation of the
program. optimal solutions is shown as a function of the weights
The second section presents the research through whirded for each objective. Likewise, the researchers [22],
the authors solve the problem of delivery in different parBrado-Torres et al. propose solutions close to the optimum
of the world. Section 3 sets out the contextual framewodoncerning vehicle routing problems due to their high
of the study, which is located in one of the regions of theomplexity according to the number of nodes or clients to
State of Veracruz, Mexico, called the High Mountains. ininimize operating costs or maximize the number of
presents its municipalities a level of marginalization fronslients served. With an emphasis on applying Clarke
medium to very high, a situation that has brought with Wright's heuristic routing method, the implemented
the installation of social enterprises, which due to thechniques reveal a lower cost routing to each client.
penetration of the COVID-19 disease in the region, have Researchers [23], Xiao et al. present a study on fuel
had to establish strategies for more significant support tonsumption, which adds to the problem of generating
the population. In section 4, the methodology to follow isoutes for trained vehicles (CVRP) to expand traditional
shown, for programming the Capacity Vehicle Routin@€VRP studies to minimize fuel consumption. They were
Problem (CVRP) and the supply of data to it as a soluti@pplying a mathematical optimization model to
to the problem of increasing routes of a social warehousgharacterize the FCR considering CVRP (FCVRP)
Section 5 presents the results obtained and their discussionmally. The experiments show a reduction in fuel
followed by the authors' conclusions and the bibliographgonsumption of 5% on average. Likewise, the researchers

that supports the research. [24], Gonzalez-Hernandez et al. present a work based on
the problem of vehicle routing trained and the location of a
2 Literature review distribution center for a group of clients, the same problem

Relevant investigations have been carried out on tHat is solved with two software: Octave and Matlab to
subject of transportation, among which we can mention tféake a comparison of speed and reliability of the solution.
researchers [18], Méndez et al., the present authors' resultsVehicle Routing Problems are a class of problems that
referring to research carried out on CVRP usinétudy the distribution of gOOdS or services between a
commercial software. The first procedure consideiarehouse and end-users (customers). The goal of classic
alternative restrictions that grow polynomially with node®/RP is to allow multiple customers to create the lowest
and solve the new pr0b|em_ For the second approach' usmSible routes at the lowest cost, Starting at the depot and
a metaheuristic such as the Memetic Algorithms, based 8Ading [25].
evolutionary computing techniques, focuses primarily on
applying to a real problem of infectious waste collection i@ ~ Conceptual framework
the city of Rio Cuarto, offering an optimal result based 0.1  Description of the study area
the two options presented. The State of Veracruz is located in the Mexican

In the same area, the researchers [19], Suarez-ChilrR&public see Figure 2; it is located along the Gulf of
et al. address a vehicle routing problem in mountain citigglexico. It is a coastal strip of 720 km of coastline,
The main factor is the topography of the terrain in theepresenting 6.5% of the national total. With an area of
mountains. The authors propose a multiobjective2,815 km, it is the eleventh State of the Mexican
mathematical model, which determines a route with @Republic in extension and represents 3.7% of the total
adequate balance between the cost of transport and gbeface of Mexico [26].
environmental impact, concluding with the presentation of
the model in a retail distribution channel of an Andean city
in Colombia in mountain settings, giving as an answer that
the shortest route is not necessarily the best.

Continuing with the investigations, the one carried out A
by [20], Rocha et al. shows a bibliographic review about
the history, typologies, and methods of solving the Vehicle
Routing Problem (VRP). Then, explaining the different |
variations that have arisen, referring to the other primary ‘_
categories of VRP, the proposed solution methods, and
their trends, emphasizing the main methods such as CVRP,
concluding with their significant impact on solutions to
problems of the big industries.

In Cavallin et al. [21], the research presents the problem  rigyre 2 Location of the State of Veracruz [27-28]
of vehicle routing with capacity restrictions (CVRP) to a
case of reverse logistics that deals with the collection of Monitoring the panorama of the coronavirus (COVID-

recyclable material in an urban environment. To findg), the Ministry of Health (SS) reports in its emission 316
optimal solutions in reduced instances for this, they
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dated February8 2021, that, in the State of Veracruzthe population are subsumed. Marginalization is divided
104,124 cases of contagion have been studied of Covid-®m its concept to obtaining the index it represents into 1.
of which 40,851 were negative. The number of confirmeBducation: illiteracy and population without completed
cumulative cases is 52,355 (+113 new) in 20@rimary school; 2. Housing: inhabited private homes
municipalities. Forty-one thousand nine hundred ninetwithout drainage or sanitary service, inhabited private
two people recovered outpatient and/or in hospitalspmes without electricity, inhabited private homes without
although 3,010 still require medical surveillancepiped water, inhabited private homes with some level of
Regarding deaths, there is a record of 7,353 (+ 25 new)amercrowding, and inhabited private dwellings with dirt
194 districts and 10,918 suspected of illness [29]. floors; 3. Population distribution: localities with less than
Marginalization is a multidimensional and structurab,000 inhabitants, and 4. Monetary income: the employed
phenomenon originated, ultimately, by the economipopulation that receives up to two minimum wages. The
production model expressed in the unequal distribution ehtities are stratified into five groups to identify geographic
progress, in the productive structure, and the exclusion mdiclei with similar marginalization, attributing to each one
various social groups, both from the process and from thedegree of marginalization among the five, which are:
benefits of the developing. Marginalization is associatedkficient, low, medium, high, and very high [30,31].
with the lack of social opportunities and the absence of The state of Veracruz is made up of 10 regions: (1)
capacities to acquire or generate them, but also witfuasteca Alta; (2) Huasteca Baja; (3) Totonaca; (4) Nautla;
deprivation and inaccessibility of goods and servicg®) Capital; (6) Sotavento; (7) Las Montafas; (8)
essential for well-being. The marginalization index is &apaloapan; (9) Los Tuxtlas, and (10) Olmeca [32,33]. In
summary measure of nine socioeconomic indicators thiable 1, the region and the degree of marginalization with
make it possible to measure forms of social exclusion anglspect to the number of municipalities that make up each
that are lag or deficit variables. They indicate the relativis observed:
level of deprivation in which necessary contingencies of

Table 1 Degree of marginalization by region and number of municipalities in the State of Veracruz [34]

No. Region No. Of Very high High Medium % very high = % high %
municipalitie mediur

1 Huasteca Alt 15 1 5 9 6.67% 33% 60%
2 Huasteca Lo 18 7 9 2 38.89% 50% 11%
3 Totonaci 15 6 5 4 40.00% 33% 27%
4 Del Nautlé 11 0 6 5 0.00% 55% 45%
5 Capita 33 4 11 18 12.12% 33% 55%
6 Leewartc 12 0 0 12 0.00% 0% 100%
7 Las Montafie 57 17 17 23 29.82% 30% 40%
8 Papaloapa 22 1 2 19 4.55% 9% 86%
9 Los Tuxtla: 4 0 1 3 0.00% 25% 75%
10 Olmec: 25 2 5 18 8.00% 20% 72%

This research will focus on the region of Las Montafias
see Figure 3, which is located in the central area of the State
of Veracruz, with an area of 6.053 kmepresenting 8.4%
of the state territory. Therefore, it occupies the fifth place
by its territorial extension. With 1,4 million inhabitants, it
covers 18,3% of the state population, which makes it the
most populated in the State. The territory of this region Totonaca
comprises 57 municipalities located at the confluence of
the Sierra Madre del Sur, the Neovolcanic Axis, and the 2
coastal plain of the South Gulf. The Mountains make up S Capital
the most significant number of municipalities among the e 4
State's ten regions. Due to their territorial size, Tezonapa, peas montanas L
Paso del Macho, Comapa, Zongolica, Tlatetela, Carrillo .
Puerto, Omealca, and Huatusco stand out, representing Papaloapan
41% of the region. Similarly, the National Population
Council (CONAPO) lists 17 of the 57 municipalities in the
area as very highly marginalized and 17 as highly

marginalized [35]. Figure 3. Region of Las Montafias [36].

Huasteca Alta

Huasteca Baja

De Nautla

- Sotavento

De los Tuxtias

Olmeca
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Because of the above, within the region, there is tt 2
presence of so-called -social enterprises that allow
continuous supply of necessities to low-income people al
whose localities to be supplied are challenging to acce:

In this document, a study is carried out of one of the:
companies, located in Las Montafias region, fc
confidentiality reasons will be called warehouse from nov

The warehouse is a company dedicated to the wholes
grocery trade. Among the activities carried out are the 3
management of orders, reception, review, and
authorization of entry of products, planning and control of
inventories, and the planning, scheduling, and
consolidating deliveries to 151 stores located in different
regional communities.

Within the Montafas region, the COVID 19 pandemic
has caused 3,402 suspected cases, 24,690 confirmed cases,
and 2,734 deaths to date on Maréh 2021 [29]. 4

3.2 Problem statement

Because of the presence of the Covid-19 in the regic
the program delivery was modified to supply additione
areas. It creates a new delivery program with which ne
delivery routes are generated.

The initial delivery program Warehouse's produc
supply contemplates making deliveries six days a week5
every day with approximately 26 points through 5 vehicle
units (5 different routes). However, due to the SARS-CoV-

2 virus in the region, 11 new delivery points are added, thus
giving an aggregate delivery schedule that adds the
scheduled and added stores. Which generates an increase
in distances travelled, logistics costs, and quantity « 6
products to supply.

Table 2 shows the initial delivery program; in the firs
column, the day of delivery is reflected, and in the secon
the destinations to be supplied on that day. While in Tak
3, the areas added to the program are shown, having in
initial program a total of 3,220.80 km travelled, which
added with the new supply points, generate a total of
3,732.80 km.

Table 2. Schedule of initial daily deliveries of the warehouse

Choapa-Totolacatla—Tezizapa-San  Sebastian—
Poxcautla—Independencia-Exohda Tlazololapan—
Tlecuaxco—Coxitlitla—Tlanecpaquila—Xochitla-
Palenque Cotlaixco—Coeztapotitla-El
Campanario—Cotlaixco-Real del Monte-Emiliano
Zapata—Teotzacualco- Ayojapa Dos—Xalxocotla—
Ocotzocotla-San  Francisco Atitla—Ocotepec—
Cortezc-La Pile-Nexca Naraniji
Mixtla  de  Altamirano—Ayahululco-Coapa
Pinopa—Xochtiitla-Barrio ~ Segundo—Xochitla—
Acontla—Tepetitlanapa—Apoxteca—Texhuacan—
Acahualco-Tlalca-San Isidro (Apanga)—
Cuautlajapa-Tonalixco Grande—Xala—Tecolotla—
Atzingo-Tlaxcantla (Ocom)-Tlacuitlapa Chico—
Palulca—Ahuacatla-Barrio Tercero-Ocotempa (B
1@-Coximalco-Zacatilice
Tlacuilolteca-Cortinez-Zomajapa-Xochiaca-
Loma de Dolores-Amatepec-Nacaxtla-
Comalapa-Linda Estrella-La Palma-
Cuahixtlahuac- Palama Sola-Acuapa-Colonia
Modelo-Macuilca-El  Porvenir-Comalapa |I-
Tlacuiloltecac Grande-Zacatal Chico-Piedras
Blancas-Cerro  Chico-La  Palma-Citlalapa-
Huixtla-Azcuahutlamanc-Quetzaltotor
Los Reyes-Atlanca-Atlahuilco-Barrio San Pedro-
Ahuatepec-Totolinga-Oxitotitla-Zihuateo-Llano
Grande-Tlaquetzaltitla-Pitzcautla-Zincalco-
Atlajco Cruz-Mitepecte-Tequila-Tequila Green—
Tenexcalco—Ocotempa-Eyitepec-Cuacaballo-
Abaloma Cautl-Cubanicuilc-Zacatlamanc
Tepepa I-Nepopualco-Moxala-Palapa-
Xochiotepec—Ixpaluca-Huaxtcat! Uno-
Xonamanca-Zacatal Grande-Atexoxocuapa-
Ejuitepec-Loma  Grande-Ixmaloyuca-Tlaixco-
Tonacalco-Puente Porras-Laguna Chica-
Chininiapan-Tecoxco-La Quinta-Laguna-
Ixpaluce-Atempe-Ixcohuap:

Totalkilometres: 3,977.5

Table 3. Zones added from the SARS-CoV?2 virus

Localities added

No. Locations to supply El Porvenir-Totolacatla-Los Reyes-Xochiojca-
day Tepetlampa-Tehuipango-Mixtla  de  Altamirano-
1 | Xopilapa—Acatitla—Apipitzactitla—Tehuipango- Ejuitepe-Moxale-Tonalixco Grand-Ixpaluce

Tzompoalecca Dos—Acuayucan-Tepecuitlapa—
Tlalchichilco—Axoxohuilco—Tepeica—Tepepa-

Teapa Ocomtempa—Tepetlampa-Tzompoalecca} Methodology

1-Tlacojtepec-Loma  Bonita-Barrio  Cuarto-  Figure 4 presents the methodology used for the
Buena Vista-Mixtlantlakpak—Huapango— investigation, which begins with the compilation of the
Opotzinga—Cuauyolotitia-Ojo  de  Agua— necessary information to feed the programmed system
Zacatlaixc—Xonacayolc from the logistic model, followed by the feeding of said

system, to later interpret the results.
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‘Lnformaﬁon gathering. [ >
| - : CVRP mathematical model and programming software. [ N
a) Initial locations. - /
b) Localities and aggregated areas. | — =t Results. \
¢) Demand by initial location and | g:P;Fle 'R\;hxcle Routing
oblem
d gf:l:;:: and ma{amﬂe:m a;::\_‘m b) Lingo 19(\ ) a3 l\\'a.rghouse and supply pomt
ocations
»renouse, miia locations and b) Routes obtained and distances
’ traveled.
¢) Logistics costs ¢ Compari £
e S parison of cumrent and
If) Vehicle capeciy. proposed program.
Figure 4 Research methodology
4.1 Information gathering associated with each truck required for the planning
The database is created that feeds the system fré&@rizon and a variable cost per unit of distance travelled.
government pages, with information on: Each route starts from the warehouse and ends there, and

« Initial locations supplied within the initial Warehousethe vehicle's capacity should not be overloaded [37-41].
delivery program the number of headquarters Acc_ording to Kir et al. [41], the general model for a
locations for a store provided by the warehouseVRP is:
within its initial program add up to 151 sites.

* Localities and areas in need of supply from the
appearance of the SARS-CoV2 coronavifien the Min Z z z (1)
presence in the region of the High Mountains of the i=1j=1j _
disease called COVID-19, new 11 supply areas have Subject to:
added a total of 162 new towns and areas to be al
supplied. Z Xy + x5, =1 Vk )
« Demands from the delivery histories of the b=kl
community stores of the warehouse, the demands are
obtained in weekly kilos for each community. Z Xt X =1 Vk €)
Distance matrix between localities and areas to be I=2k#1
supplied, a matrix of distances of the localities of ~
initial stores and aggregates is created with the
support of the Google Maps® software. Z (4)
* Matrix of distances between warehouseijtial k=2
locations, and added locations and areas, a matrix of N N
distances is created between warehouse and locations
and areas to be supplied, which will feed the system Z Xij = Z Xji  Vk ®)
to obtain delivery routes. =Ly JELI#
* Vehicle capacitya fixed capacity of approximately
12000 kg, is maintained based on the model and Xge =0 Vk (6)
characteristics. Yyt Xy =1 Vil ™
4.2 Mathematical model of Vehicle Routing with N N
Capacity and programming software Z Fj = Fi+d; vk (8)

A mathematical model for a CVRP aims to design the
lowest cost distribution route for a fleet of vehicles located
in a distribution center that has to visit a set of customers dix;; <+f; Vi, jie; 9)
(nodes). The vehicles belong to a fleet and are located in Y Y ”
the distribution center and have a capacity. Each client is
located in a geographic region (node) and has a demand.
Two components generate distribution costs: a fixed cost

jET % j=Tg#i

Fj < (A —dj)x; Vi, jizj (10)
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Where eliminates the flow of node i to nodeBEguation (7)is a
A: Capacity of each vehicle. trivial restriction removal sub-touEquations (8), (9)and
V: Maximum number of vehicles. (10) provide a balance between the total input and output
Fi: Product flow from node a. flow in the node.
Z: Total cost of transportation.
di: Demand at the node. Programming software.
cj: Cost of travelling the distance from the node to The LINGO 19.0 software was used to carry out the
node. CVRP programming, allowing building and solving
N: Number of nodes. models easily, quickly, and efficiently [42].

Equation (1)represents the objective function, which5  Result and discussion
minimizes the total costs of all arcs route obtained solution. with 22 routes obtained distributed over five days a

Equations (2and(3) indicate precisely one output node iveek, a 26% decrease in the routes was achieved. Tables 4
Equation (4) provides not exceed the total number ofnd 5 show five delivery routes, the kilometres travelled,

vehicles. Equation (5) provides a balance betweengnd the kilos of products supplied by said routes.
incoming and outgoing arcs at a given ndgiguation (6)

Table 4 Route 1 and Route 2

Destination Km Kg.
Route 1 Totolacatla Totolacatla San Sebastian Tlanecpaquila
. . 59.1 | 10,700
Coeztapotitla Cotlaixco Atempa
Zonﬂollc@_\%‘?

Zongolica

Totolacatin

Atempa
Efuitd

’ =4 2 h 20 min

Zangolica

Destination Km Kg.
Route 2 Acuayucan Xopilapa Tepecuitlapa Tzompoalecca 1
)_/ p P P : P : P . 93.7 | 11,300
Tlacojtepec Coximalco Axoxohuilco Mixtla Altamirano

Zongolica

.....

:

Tenexywmrnana

~ 45 ~

Copyright © Acta Logistica, www.actalogistica.eu



bc’ Acta logistica - International Scientific Journal about Logistics
:-u.,‘f Volume: 9 2022 Issue: 1 Pages: 39-49 ISSN 1339-5629
3 / PROGRAM FOR THE DELIVERY OF BASIC NECESSITIES OF A WAREHOUSE DURING THE COVID-19
2 PANDEMIC
& Erika Barojas-Payan; Elsa-Nereyda de la Cruz-Zopiyactle; Diana Sanchez-Partida; Ignacio Sanchez-Bazan;
Victorino Juarez-Rivera
Table 5 Route 3, Route 4, and Route 5
Destinations Km Kg.
Route - :
Xochiojca Amatepec La Palma El porvenir
3 _ : 57.6 10,300
El Porvenir Comalapa Zongolica
iy
B imss amatepecdl
Los Reyes Los Reyes Cuacaballo Ocotepec
Route > s - , 84.9 12,000
4 Ejuitepec Ejuitepec Emiliano Zapata Tlaixco
Route Palapa Zacatal Grande Tecoxco Choapa 76.5 9,500
5 Independencia La pila Real del Monte

Table 6 compares the results obtained between ttiee second has a total of 162 delivery points spread over a
initial delivery program and the aggregate deliveryange of 4 and 5 different routes every day for five days of
program. It should be remembered that, within the firsthe week.
there are a total of 151 supply points, distributed in 5 More specifically, column one presents the day of the
different routes each day during six days of the week, whilgeek on which the products are delivered to the points
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already set by the Warehouse; Columns two, three, akilbgrams of product to be delivered, it should be
four refer to how the deliveries were carried out befommentioned that the capacity of delivery is measured in
running the model, that is, the initial program, whileilos. The last row or row of totals shows the sums of the
columns five, six and seven present the routes propossmlumns of "total distance" and "total demand” to make a
through the application. CVRP and the increase in routeemparison and obtain a percentage of improvement.
due to the pandemic, that is, the added program. TheHeere is a decrease of 23.61% in the distance travelled,
columns are described in detail below: (a) Column 2 and &ven with an 8% increase in the number of recipients and
show the number of routes to which the supply points fgust over 19.84% in demand. Therefore, an improvement in
that day correspond; (b) Column 3 and 6: refer to thbe aggregate delivery program is established through a
distance travelled to supply the points contained in tldecrease in distance and a decrease in the company's
routes, and (c) Column 4 and 7: show the number tdgistics costs, and greater customer satisfaction.

Table 6 Comparison of distance and delivered demand

Compariso Initial progran Aggregate progra
Day Routes Total Total Routesto = Total distance Total
distance demand travel (km) demand
(km) (kg) (kg)
1 1,2,3,4, 647.4( 36,30( 1,234, 433.1¢ 57.80(
2 6,7,8,9,1 713.5( 41,20( 6,7,8,9,1 534.5! 59,75(
3 11,12,13,14,1 539.4( 43,40( 11,12,13,1 472.2( 59,80(
4 16,17,18,19,2 387.0( 44,20( 15,16,17,1 493.6( 60,30(
5 21,22,23,24,2 553.1( 42,35( 19,20,21,2 526.9( 57,90(
6 25,27,28,29,3! 380.4( 39,10(
Totals 3,220.8! 246,55( 2,460.4( 295,55(
6 Conclusions is not carried out empirically. The CVRP programming

The decrease in logistics costs is one of the challend@&ilitates the grouping of nearby points to supply products
currently facing organizations, even more so, if they aMithout leaving aside from the homogeneous vehicle
providers of areas with a certain degree of marginalizatiop@Pacity. o .
that is why the purpose of the research presented is to The future works are the application of a vehicular
decrease the distances travelled by a Warehouse locatetPiing with time windows that ensure the vehicles
the central area of the State of Veracruz, Mexico. THecomplish during a mixed working day and with a
initial delivery program supplies 151 destinations, but dugeterogeneous fleet of vehicles due to the characteristics of
to the virus in the region, 11 goals were increased; with tHee geographical area in which the products are delivered.
delivery schedule and the five vehicles that the compaf@n the other hand, establish inventory levels for each
has, the supply was complicated. product according to their demand.

The importance of this case study lies in the fact that,
although the social activity is carried out all over the worldReferences
and there are many case studies carried out in privild WHO, WORLD HEALTH ORGANIZATION:
companies, in the social sphere, it is lacking. Hence, being International Health Regulations, Public Health
of vital importance a reduction of costs, independently in Logistics, [Online], Available: https://www.who.int/ih
the area of the organization in which it is present, which r/about/IHR_Public_Health_Logistics_respond.pdf?ua
will allow more significant support to people who for any =1&ua=1 [17 Apr 2020], 2015.
reason need it. [2] GOBIERNO DEL ESTADO DE VERACRUZ:

Based on the application of the CVRP, a redesign of Programa Institucional del Colegio de Bachilleres del
delivery routes is carried out weekly. Proposing a new Estado de Veracruz 2019-2020, Gaceta Oficial,
weekly delivery schedule added with 11 destinations and Xalapa-Enriquez, 2019. (Original in Spanish)

22 routes spread throughout the week, which resulted if3 BALLETI, R.P.: Enfermedades epidémicas vy
decrease in the distance travelled, of 23.61% even with an pandémicas: Causas, cronologia e implicaciones
8% increase in the number of recipients and a little more socioculturalesRevista anales de la Real academia
than 19.84% in demand, thus establishing an improvement Nacional de Farmacia Madridvol. 86, pp. 189-214,

in the aggregate program, through a decrease in distance2020. (Original in Spanish)

and therefore a reduction in the company's logistics co$t§ ORGANIZACION MUNDIAL DE LA SALUD:

and greater customer satisfaction. Evolucién de la seguridad sanitaria, Informe sobre la

As can be seen, the percentage of decrease in distancesalud en el mundo 2007, un porvenir mas seguro,
traveled is essential; this is because the distribution strategy proteccion de la salud puiblica mundial en el siglo XXI,
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Abstract: This study aimed to conduct a risk assessment and minimize the risk of sustainable tuna supply chains in
Ambon. The House of Risk (HOR) approach was utilized in this study to identify risk occurrences and risk agents in three
aspects of sustainability. The study results identified 15 risk events and 26 risk agents consisting of four risk events and
five risk agents on the environmental dimension, five risk events and eleven risk agents on the social dimension, six risk
events, and ten risk agents on the economic dimension. The HOR phase | shows that the risk agent with the highest
Aggregat Risk Priority (ARP) value is the lack of environmental management system standards (A4), and the risk agent
with the lowest ARP value is inhumane treatment/harassment (A12). Based on the Pareto principle, 7 Risk Agents will
be prioritized to be handled according to the highest ARP value, such as lack of environmental management system
standards (4170), lack of quality control inspection (3790), lack of maintenance management (3346), lack of quality
control from suppliers (3000), lack of enthusiasm for work (2984), decreased level of discipline (2832). The internal
communication system of the company is poor (2538). Furthermore, 15 mitigating techniques are proposed. Twelve
mitigation technique steps are chosen from 15 recommended solutions to prevent the causes of risk based on the
effectiveness to difficulty (ETD) value from HOR phase II.

1 Introduction Sustainability issues have become an important issue in

Currently, the supply chain management system hégcenttimes. One of the critical issues in sustainable supply
developed not only by looking at the process of flow dthain management is managing uncertainty and risk [17].
goods, information, and money from upstream t§1 @n uncertain business environment, the risk is always
downstream [1,2], but has now developed by looking &esent. Risk is the chance of occurrence of something
environmentaL SociaL and economic aspects [3-5]' ev@ﬁdesirable or the uncertainty of future events. Risk can
discusses the institutional aspects [6] in achieving7t be avoided, but the risk can be minimized its impact on
company goals. This is what is better known as e overall supply chain performance with proper risk
sustainable supply chain [7]. management [18-20]. _ _

The basic concept of sustainable supply chain Risk management in supply chain management is not
management refers to the definition of sustainabfuch different from risk management in general, meaning
development from the Brundtland Report [8], whicHhat the basic concepts in risk management can be applied
includes three aspects of sustainability, namely econom@$ usual, starting with understanding the risk management
social and environmental aspects commonly known as tR¥cle [21]. Risk management is a planned and structured
triple bottom line [9-11] which are interrelated with eactprocess that aims to help make the right decisions to
other. The goal is that the managed supply chain can migntify, classify, measure risks, and then manage and
consumer desires (responsiveness) in terms of quali§@ntrol them [22].
quantity, delivery time, environmentally friendly, and Research on supply chain risk management (SCRM) is
sensitivity to social conditions [12-16]. mainly done using several methods. [23-25] Identifying
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supply chain risks using the Failure Mode Effect Analysis the sustainable supply chain of tuna fish products at
(FMEA) method based on occurrence, severity, armbmpanies in Ambon. This research refers to the stages in
detection, which results in a Risk Priority Number (RPN),isk management, as shown in Figure 1.

which is combined with several multi-criteria decision-

making methods to see essential risk factors for mitigation
[10]. [20,26] uses the Supply Chain Operation Reference
(SCOR) technique to identify supply chain processes like

Plan, Source, Make, Deliver, and Return risks. The House

Identify tuna supply chain
activities

of Risk (HOR) technique is then used to assess the

identified risks. [27] developed the HOR technique by
combining the FMEA and the House of Quality (HOQ)
models in the Quality Function Deployment (QFD). The
advantages of this method are in the framework that can
cover the whole process of risk management, and this
method focuses on preventive actions determining the
main risk agents and the priority of preventive actions.
Many studies have been conducted in supply chain risk
management, but only a few focused on sustainable suppl
chain risk control for tuna fish products. Several studies
developed a multi-stakeholder HOR technique for risk
control of tuna commodities in North Sulawesi and East
Java [28,29]. Others studied a risk mapping of the tung
supply chain in the Eastern Indian Ocean [30] and risk
control of tuna commodities during the pandemic of Covid-
19 in Ambon city [20]. Those research only identify risk
factors on economic aspect and does not provide an
analysis about sustainabilities aspects for tuna. The

<

v

Identify Risk Events (Ei)
and Risk Agents (Aj)

Identifying Mitigation
Strategies for Prevention

L Assessment of Mitigation
Strategy Relationships
with Risk Agents (Ejk)

Severity Assessment (Si)

v

Occurrence Assessment
©))

TE =Y ARPE,

Assessment of Degree of

Assessment of the Diffuculty (Dk) Mitigation

Relationship between Risk

. , Strategy
Agents and Risk Events (Rij)
TE,
— ETD, =—*
ARP; =0, z. SR « D,
Selecting Priority Risk Selecting Mitigation Action
Agents using Pareto Priority Rating
Chart Principles

problem is what mitigation strategies must be carried out
to prevent the risk of tuna's sustainable supply chain risks
in Ambon City.

Issues about sustainability are exciting themes in terms
of scientific studies and a business perspective [31].
Therefore, this study has a novelty in sustainable supply 1
chain risk management (SSCRM) for tuna commodities.
The purpose of this study is to map the most dominant risk
priorities according to the Aggregate Risk Potential (ARP) o
value and to formulate a risk mitigation strategy for the
company.

With the importance of sustainable supply chain risk
management (SSCRM), companies can plan, implement,
and control the supply chain management process in a
sustainable manner so that it does not interfere with the
supply chain and the sustainability of the fishing industry.

2 Methodology
Research methodologg a systematic step used to
achieve the desired goal. This study discusses risk control

Figure 1 The steps of risk assessment of the sustainable tuna

supply chain

Conduct initial mapping of the tuna supply chain in
Ambon city based on interviews and literature
studies from previous research.

Identify risk events (Eand risk agents (Afor the
three dimensions of sustainability, namely the
environmental, social, and economic dimensions
through the collection of literature studies,
brainstorming, and interviews with related experts
such as the environmental service, academics,
managers of fishing companies and fishers who
which will then be used in the preparation of the
assessment questionnaire as well as the relationship
of causes and risk events that will be input to the
House of Risk phase | model [27] in table 1.

Table 1 Model HOR Phase |

Sustainable Risk Event Risk Agent (A)) Severity of Risk

Dimension (BE) A1 Az Ani1 Event (Si)
Environment E: R11 Ri2 Rin+1) S
Social Ez R21 Ra22 S
Economic Es Rs1 S
Occurance of Agent j (Q) O O2 On+1
Agregat Risk Potential (ARR) ARP1  ARP2 ARPn+1
Priority Rank of Agent j
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3. Conduct a severity assessmen} (@th a value
range of 1-10, where 10 represents the extreme
impact shown in table 2.

Table 2 Severity Rating

Score Effect Score Effect
1 None 6 Significant
2 Very Minor 7 Major
3 Minor 8 Extreme
4 Low 9 Serious
5 Moderate 10 Hazardous

4. Conduct an Occurrencej@ssessment of each risk
cause with a scale of 1-10, shown in table 3.

Table 3 Occurrence Rating

Score Occurrence rate Score Occurrence rate
1 Almost never occurred 6 Rather Hight
2 Slight 7 Sulfficient hight
3 Low 8 Hight
4 Relatively Low 9 Very Hight
5 Moderate 10 Almost certain to happen

5. On a scale of 0 to 1, 3, 9, assess the relationship
between the risk agent and the risk eveni} (Rth
0 indicating no relation and 1, 3, 9 indicating a 7.
weak, moderate, and strong relationship.

6. Calculate the ARPvalue using equation 1. The 8.
ARP, value is obtained from the product of the
occurrence value ({@and the aggregate severity
(S) and risk event (R values.

ARP, = O;3;S;R;; (1)
Determine the ranking of priority risk causes based
on the highest to the lowest ARP values.

Selecting the priority risk causes, using Pareto
analysis of ARPfor treatment in HOR phase Il in
table 4 below.

Table 4 Model HOR Phase |

Preventive Action (PA)

Priority Risk (A j) ARP;
PA,; PA, PA(n+1)
A1 Ewn ARP,
A ARP,
Az ARP3
A+ ARP,41
Total Effectifness (TH TEL TE; TEn+1)
Degree of Difficutty (Dk) D1 D, Dn+1)
Effectiveness to Difficulty (ETDK) ETD ETD, ETD(n+1)
Rank of Priority Ry Ro Rin+1)

9. Identify the relevant preventive actions (PAo
prevent or reduce the impact of risks..

10. On a scale of 0 to 1, 3, 9, assess the relationship
between the priority risk (;\and preventive actions
(PA«), with O indicating no relation and 1, 3, 9
indicating a weak, moderate, and strong
relationship.

11. Calculate the total value of effectiveness JTE
using the following formulation:

TE, = ;ARPE,Vk )

12. Assess the level of difficulty (Din carrying out

each preventive action. Assessment can use the
Likert scale approach, which is shown in the
following table 5.
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Table 5 Degree Of Dificulty Scale

Scale

Description

1 Preventive actions are very easy to implement

a b~ 0N

Preventive actions are easy to implement
Preventive actions are quite easy to implement
Preventive actions are difficult to implement

Preventive actions are very difficult to implement

13. Calculating the value of effectiveness to difficultythe fishermen, the fishermen come from various regions

(ETDy) using the following formulation:

TE
ETD, = k/Dk

and villages in Maluku province. Each raw material
supplied to the 11 companies that are still actively
operating will then be processed and stored in the cold
storage of each company. Each company's product
marketing distribution system is generally marketed to

14. Determine the priority ranking of mitigationhree |ocations, such as in the city of Ambon, regional
actions; the first rank is the mitigation action withyraas and exported abroad.

the highest ETDbvalue.

3 Result and discussion
3.1 Initial Mapping of the Fish Supply Chain

The distribution system of each company is carried out
in a vertical marketing system, which starts from producers
directly marketed to consumers, some from producers to
retailers to consumers, and some from producers to

The initial mapping of the supply chain management atholesalers continued to retailers to consumers. In general,
fish companies in Ambon City was adapted from [32product marketing in the Ambon city area has happened

shown in Figure 2.

Suppliers

Traditional
fisherman

Supplier's
fishing boat

I Fishing Industry
Fisheries Industries in
Ambon City

v

Processing

v

Cold storage —» Packing —

. Distribution
Local Domestic Overseas
Ambon Area (export) (export)
[ [ [
v v v
‘ Retailer ‘ ‘ Wholeseller ‘ ‘ Wholeseller ‘
‘ Consumer ‘ ‘ Retailer ‘ ‘ Retailer ‘
‘ Consumer ‘ ‘ Consumer ‘

Figure 2 Tuna fish supply chain in Ambon city

because the company does not distribute products to
consumers or retailers, but consumers and retailers who
come directly to the company buy products using vehicles
for both parties. Product marketing for regional areas is
more dominant than any fishing company in Ambon city,
namely in Jakarta, Surabaya, and Bali, because in these
areas into various types of products. Transportation of
product shipments to out of the region and overseas, using
sea transportation and planes which shipping service
companies own.

3.2 Risk I dentification and Risk Assessment

Risk identification is carried out through literature
studies from previous studies and by interviewing or
brainstorming with experts to obtain the accurate
information as possible on risk events, the causes of risk,
and where the risk occurs for the three dimensions of
sustainability (environmental, social, and econoniibg
process of identification and risk assessment uses the
Failure Mode of Effect Analysis (FMEA) approach to
measure the level of risk impact (severity) of the risk events
that have been identified and the level of probability of the
occurrence of risk (occurrence) from risk agents [20].

The results of risk identification and risk assessment
that experts have verified produce 15 risk events and 26
risk agents consisting of 4 risk events and five risk agents
on the environmental dimension, five risk events and
eleven risk agents on the social dimension, six risk events,

~ The stages from upstream to downstream of a fishegyid ten risk agents. Risk agent on the economic dimension.
industry supply chain system from each company aprisk events and risk agents may occur in the sustainable

integrated. However, for the fish suppliers who are thsupply chain of tuna in Ambon City, as shown in table 6.
most dominant in supplying fish to each company, namely
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(3
Table 6 Identification of risk events, risk agents, value of severity and value of occurrence
Su_stalne_lble Risk event and supported Code Severity Risk Agent and supported Code Occurrence
Dimension references references
Environment  Water pollution and marine biota E1 8 Domestic waste water [35] Al 7
degradation [33,34] Production waste water [35] A2 9
Degradation of fish population E2 8 Overfishing [36] A3
[34]
Non-compliance with E3 8 Lack of Standard Environmental A4 10
sustainability law{37] Management System (EM[38]
Uncomfortable working E4 5 Poor work environment (the ceiling, A5 2
conditions [6,39] house floor, ventilation, waste
disposal facilities)[40]
Social Lack of occupational health and E5 7 Inadequate personal protective A6 3
safety [41] equipmen(41,42]
Lack of management support for OHSA7 2
[43-45]
Unfriendly relation between top  E6 6 The internal communication system oA8 6
management and workers [46-48] the company is po [20]
Resistance and Lack of trust of A9 3
workers with management
[49]
Lack of work culture [39,47] E7 6 Lack of enthusiasm for work [50] A10 8
Declining discipline level All 8
[51]
Social Instability/unrest [37] E8 7 Inhumane treatment/harassment [52] Al12 1
Fewer local workers [53] A13
Labor strike//mass E9 5 Unfair wages ) [33] Al4
demonstrations [54] Discrimination [37] A15 4
Excessive working time [37] Al16 2
Economic High maintenance cost [47,48] E10 8 Lack of maintenance managemenf17 7
[55]
Demand volume uncertainty E11 5 Error in planning calculation [20] A18 3
20,54] Order changes from customer [20] A19 2
Quality of finished product E12 8 Lack of quality control from suppliers A20 10
[20,54] [20,29]
Lack of quality control inspection; A21 10
[20,29]
Production flow [20,54] E13 5 Delay in receiving raw materials (tuna22 6
fish) [20]
Lack of raw materials (tuna fish) ; A23 7
[20,29]
Timelines of delivery [20,54] E14 5 Late delivery for costumer; [20] A24 2
Error in recording shipping A25 3
documents; [20]
Product stock out [20,54] E15 5 Distortion of demand and supply [54]  A26 3
3.3 HOR Phase 1 phase of HOR processing results produce the Aggregate

HOR phase | is a stage to identify the risks that need Risk Priority (ARP) value calculated using equation (1)
be addressed first. This is calculated using the severigyd is shown in table This ARP value aims to determine
occurrence, and correlation values of each risk. The fifdte risk agent's priority be handled or mitigated first.
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Table 7 HOR Phase | Matrix
Risk Agent Severity

Resk Bvent (B Al A2 A3 A A5 A6 A7 A8 A9 A0 A1l A2 AI3 Al4 A5 Al6 AL7 A8 A19 A20 A21 A22 A23 A24 A25 A6 (Si)
El 9 9 9 9 0 0 0 0 0 0 1 0 0 0 0 0 3 0 0 0 1 0 0 0 0 0 8
E2 9 9 9 9 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 8
E3 9 9 9 9 9 9 9 1 9 0 9 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 8
E4 0 0 0 9 9 0 0 9 9 9 1 3 0 0 3 0 9 1 0 0 1 0 0 0 0 0 5
E5 0 0 0 9 9 9 9 1 1 1 1 0 0 0 0 0 3 1 0 0 0 0 0 0 0 0 7
E6 0 0 1 0 1 3 9 9 9 9 9 9 9 9 9 9 9 3 3 3 3 3 3 3 3 3 6
E7 1 1 0 1 3 3 1 9 3 9 9 1 1 1 1 9 9 3 3 3 3 3 3 3 3 3 6
E8 0 0 3 1 1 1 3 9 3 3 1 9 9 9 9 9 9 3 3 3 9 3 3 3 3 3 7
E9 0 0 0 0 3 0 3 3 9 9 0 0 9 0 0 9 9 3 3 3 3 0 0 3 0 0 5
E10 3 3 0 1 9 0 0 0 0 0 0 0 0 0 0 0 9 3 9 3 0 0 1 1 1 1 8
Ell 0 0 3 0 0 0 0 3 1 3 3 0 0 0 0 0 3 9 9 9 9 9 9 9 9 9 5
E12 3 3 1 9 9 0 3 9 9 9 9 0 0 0 0 3 3 1 3 3 9 9 9 9 9 9 8
E13 0 0 1 0 3 0 0 9 9 9 9 0 1 3 0 0 3 9 9 9 9 9 9 9 9 9 5
El4 0 0 0 0 3 0 0 9 3 3 3 0 0 0 0 0 3 9 9 9 9 9 9 9 9 9 5
E15 0 0 9 0 0 0 0 0 0 0 0 0 0 0 0 0 3 9 9 9 9 9 9 9 9 9 5
Occurrence (Q; 7 9 7 10 2 3 2 6 3 8 8 1 5 7 4 2 7 3 2 10 10 6 7 2 3 3

ARPj 1890 2430 2212 4170 800 534 510 2538 1197 2984 2832 138 865 966 552 480 3346 888 696 3000 3790 1854 2219 664 951 951
Ranking 1 8 10 1 19 23 24 7 13 5 6 26 18 14 2 2 3 17 20 4 2 12 9 21 15 15

From the HOR phase | matrix results, it is generallggent with the lowest ARP value is inhumane
seen that the risk agent with the highest ARP value lackeatment/harassment (A12) on the social dimension
an environmental management system standard (A4). ®ecause it has a small impact and correlation on other risk
the environmental dimension. The risk agent's ARP val@vents.
is high because it has a reasonably high impact on the Furthermore, preventive actions will be conducted to
sustainability of the tuna supply chain; besides that, thmioritized risk agents based on the Pareto principle. The
correlation with other risk events is also vital. The riskPareto diagram for the risk agent is shown in the figure 3.

Pareto Chart of ARPj
4500 - 100,00
4000 - - 90,00
80,00
3500
70,00
3000
60,00
2500
50,00
2000 -
40,00
1500
30,00
1000
= 20,00
) m N
0 -,
A2 A25 | A26 | AlB A5 | A19 A6 A7 | Al6 | A12
= ARPj 4170 | 3790 | 3346 | 3000 | 2984 | 2832 | 2538 | 2430 | 2219 | 2212 | 1890 | 1854 | 1197 | 966 | 951 | 951 | 888 | 865 | 800 | 696 | 664 | 552 | 534 | 510 | 430 | 138
—fi—Cum. Percentage (%) | 9,60 | 18,32 | 26,02 | 32,92 | 39,79 | 46,30 | 52,14 | 57,74 | 62,84 | 67,93 |72,28| 76,55| 79,30 | 81,52 | 83,71 | 85,90 | 87,94 | 89,93 | 91,78 93,38 |94,91| 96,18 | 97,40 | 98,58 | 99,68 [100,00,

Figure 3 Pareto chart for HOR phase |

The Pareto principle used in risk evaluation is the 80:20 « A21 (Lack of quality control inspection)
rule. In this study, 26.9% of risk agents were taken to « A17 (Lack of maintenance management)
design a treatment strategy that is expected to improve thes A20 (Lack of quality control from suppliers)
other 73.1% risk agents. From the diagram above, the .  A10 (Lack of enthusiasm for work)
following are seven risk agents for which preventive ., a13 (Declining discipline level)
measures will be taken: _ « A8 (The internal communication system of the
* A4 (Lack of Standard Environmental Management company is poor)
System (EMS))
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The social and economic dimensions are the highest After the HOR phase | is complete, the next step is to
priority for handling, followed by the environmentaldesign a mitigation strategy to prioritize handling actions
dimension. By choosing a priority risk agent, it is possiblen the seven leading risk causes by considering adequate
to concentrate more on the risk agent at the design stageesfources and costs. ldentifying preventive measures is
the treatment strategy. The focus of handling selected risirried out through literature studies, interviews,
agents may indirectly reduce the impact of risks on thHgrainstorming with related experts (environmental service,
sustainable supply chain of the tuna fishing industry.  academics, managers of fishing companies, and fishers).

Table 8 shows mitigation strategies for the seven priority

3.4 HOR Phase 2 risk agents.

Table 8 Preventive Action

No Risk Agents Preventive Action Kode

1 A4 (Lack of Standard Environmental Managemen€ommitted to the environment in the implementation of ISO 14001 PA1

System (EMS)) environmental management system

2 A21 (Lack of quality control inspection) Regular training for workers PA2
Routine audits on the production floor and receipt of raw materials (tuna fish) PA3

3 Al7 (Lack of maintenance management) Programmed maintenance scheduling such as preventive, corrective and PA4
predictive maintenance systems.
Ensure that Maintenance SOPs are implemented effectively and efficiently PA5

4 A20 (Lack of quality control from suppliers) Post-catch fish handling according to SNI standards, the temperature is k  PA6
4 degrees and the histamine content is less than 50 ppm
Improved Equipment and environmental Sanitation to reduce bacterial PA7
contamination

5 A0 (Lack of enthusiasm for work) Workload Reduction PA8
Incentive Increase PA9
Improved friendly work atmosphere PA10

6 All (Declining Discipline Level) Improved 2-way Communication PA11

Implementation of reward and punishment policies according to company rules PA12

Placement of employees according to their expertise PA13
7 A8 (The internal communication system of the ~ Frequent discussions between top management and employees PA14
company is poor) Family Gathering program at the company regularly PA15

After the design phase of the handling strategy, the neR@egree of Difficulty (R) values, and calculating the
steps in HOR phase Il are evaluating the level dEffectiveness to Difficulty (ETH ratio calculated and
correlation between the handling strategy and the curresitown in table 9 below.
risk agent, calculating the Total Effectiveness ({jTand

Table 9HOR Phase |l Matrix
Preventive Action

Risk Agen ARP
PA1 PA2 PA3 PA4 PA5 PA6 PA7 PA8 PA9 PA10 PA11 PA12 PA13 PA14 PA15

Ad 9 3 3 1 1 3 4170
A21 9 9 9 1 9 9 3 1 3 3790
Al7 1 1 9 9 1 1 1 3 3346
A20 9 9 9 9 9 3 3 1 1 1 3000
A10 1 1 1 9 9 9 9 9 3 3 3 2984
All 1 3 1 1 9 9 9 3 3 9 3 3 2832
A8 3 1 1 1 9 9 9 9 3 3 9 9 2538
TEk 101986 87412 75128 50978 46428 65280 73620 95556 91322 81532 64540 42966 66462 40290 40290
Dk 3 2 2 3 3 4 1 3 2 2 1 3 2 3 1

ETD 33995 43706 37564 16993 15476 16320 73620 31852 45661 40766 64540 14322 33231 13430 40290
Rank 8 4 7 11 13 12 1 10 3 5 2 14 9 15 6

The most considerable ETD value indicates that thstrategies that are carried out, a Pareto diagram is made as
handling technique has the highest effectiveness to lkeown in the following figure 4.
carried out. To make it easier to find out the handling
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Pareto Chart of Mitigation Strategy
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Figure 4 Pareto chart of mitigation strategy

With consideration and hope that the effectiveliscipline level ( A11) with an ARP value of 2832, the
treatment strategy applied, only 80 percent of the totalternal communication system of the company is poor
cumulative ETD value will be taken. As a result, 12 to§A8) with an ARP value of 2538.
strategies are suggested. The first possible prevention HOR phase Il is the stage to get a treatment strategy
strategy is to improve equipment and environment#hat can be done to reduce the possibility of risk agents.
sanitation to reduce bacterial contamination (PA7Based on 7 risk agents from HOR phase I, 15 possible
improve 2-way communication (PA11), incentive increaskandling strategies were proposed and after calculating the
(PA9), regular training for workers (PA2), improvedETD value, 12 treatment strategies were obtained with the
friendly work atmosphere (PA10), family gatheringhighest effectiveness value, namely improve equipment
program at the company regularly (PA15), routine audiesnd environmental sanitation to reduce bacterial
on the production floor and receipt of raw materials (PA3gontamination (PA7) with an ETD value of 73620,
committed to the environment in the implementation amprove 2- way communication (PA11) with an ETD value
ISO 14001 environmental management system (PADf 64540, incentive increase (PA9) with an ETD value of
placement of employees according to their expertigd5661, regular training for workers (PA2) with an ETD
(PA13), workload reduction (PA8), programmedvalue of 43706, improved friendly work atmosphere
maintenance scheduling such as preventive, corrective gfh10) with an ETD value of 40766, family gathering
predictive maintenance systems (PA4), post-catch figitogram at the company regularly (PA15) with an ETD
handling according to SNI standards, the temperaturevalue of 40290, routine audits on the production floor and
less than 4 degrees, and the histamine content is less tregeipt of raw materials (PA3) with an ETD value of

50 ppm (PA6). 37564, committed to the environment in the
implementation of ISO 14001 environmental management
4 Conclusions system (PA1) with an ETD value of 33995, placement of

Sustainable Supply chain risk assessment has be¥Rployees according to their expertise (PA13) with an
carried out using the House of Risk method, so it can BeI'D value of 33231, workload reduction (PA8) with an
concluded that there are 26 risk agents identified afel D value of 31852, programmed maintenance scheduling
consist of 5 risk agents on the environmental dimension, $tich as preventive, corrective and predictive maintenance
risk agents on the social dimension, and 10 risk agents &ftems (PA4) with an ETD value of 16993, post-catch fish
the economic dimension. The risk assessment in HJRndling according to SNI standards, the temperature is
Phase | is based on the Pareto principle with the 80:20 rRSSs than 4 degrees, and the histamine content is less than
There are seven risk agents to be prioritized for handlingQ PPM (PAB) with an ETD value of 16320. o
namely Lack of Standard Environmental Management This research may be further developed by including
System (EMS) (A4) with an ARP value of 4170, lack ofnterpretive Structural Modeling (ISM) or dynamic
quality control inspection (A21 ) with an ARP value ofmodeling to determine the future cost of risk.

3790, Lack of maintenance management (A17) with an

ARP value of 3346, lack of quality control from supplierdfReferences

(A20) with an ARP value of 3000, lack of enthusiasm fofl] VORST, J,G,AJ, VAN DER.: Supply chain
work (A10) with an ARP value of 2984, declining management: Theory and practice, in: CAMPS, T.,
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Abstract: The competitiveness of SMEs is enhanced by compiling a map consisting of local superior employment sectors
and local superior products. This study aims to identify and map the work sector and products of Small and Medium
Enterprises that need to be developed to become the local carrying capacity of Tarakan City. Sources of data include
primary data (questionnaires from respondents) and secondary data (GRDP data for the city of Tarakan). Data analysis
methods include Location Quotient (LQ), Klassen Typology, and Analytical Hierarchy Process (AHP). The results
showed that the fishery-based processing industry is an employment sector that has great potential to become a local
leading sector in Tarakan City. The results also reveal that the competitiveness of SMEs can be increased by developing
local superior products. This development must meet three criteria, respectively: development must be oriented towards
the conservation of resources and the environment; its development must only involve products with local raw materials
and local uniqueness, and its development is supported by local communities. Another finding is about three priority local
superior products, namely Dried Fish/Peyek Pepija, Shredded Milkfish, and Amplang Milkfish Crackers. These results
can be used as a basis for making policies regarding the development of a country's local superior products.

1 Introduction resources. Local leading products, therefore, also represent

The growth of the local and national economy iéocal economic potentials in delivering products that give
inseparable from the contribution of Small and Mediunyalue-added advantage to the locality. This advantageous
Enterprises (SMEs). Due to its capability to boost upituation comes up because local resources are widely
peop|e economiCS, therefore SMEs are considered l&gized, which |mp||eS that this utilization will create jObS,
having a strategic role in national economics. TheRise the income of people and government, improve
Government of Indonesia has recognized this role and thef@ductivity and facilitate investment flow [1]. o
stipulated National Long-Term Development Plan for Research was conducted in Tarakan City, which is
Period 2005-2025. One goal of this Plan is to improve tigecisely an island city located on the eastern part of North
competitiveness of national resources. One way to improti@limantan Province. Tarakan City has strategic position
this competitiveness is by empowering domestifor the Province because the City becomes the entry gate
economics based on the leading capacities of each localf§id also the transit center for inter-island trades in northern
Consistent with this goal, the Government then focuses Rart of Kalimantan Island and also for international trade
effort on improving the competitiveness of SMEs bynvolving I.ndonesia, Malaysia_and Philipine. According to
developing local leading products and legalizes this effoite Data in 2017, Tarakan City has several work sectors
by the Regulaton of Domestic Affairs Minister With potentials to be developed into local leading sectors.
(Permendagri) Number 9, 2014 on Local ProductQf these work sectors, two have the greatest effect on local
Development. economics, namely Fishery and Agriculture. In Fishery

Local economics improvement is initiated through théector, productivity level of captured fishery is 10,726.41
development of local economic potentials and local leadidgns. Brackish commodities (fish, shrimp and crab) has
products. This development begins with identifying locaproductivity level of 56,270 tons whereas productivity
economic potentia|s and local |eading products and théﬁvel of fresh water fish reaches 52,724 tons. Meanwhile,

mappmg the potentia|s and products that involve |0C§1griculture Sector has productivitylevel of 7120,5 ton [2]
In 2017, there were 4,451 SMEs in Tarakan City [3]. The
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problem is that SMEs in Tarakan City have their owutilized. These commodities can then be managed to
leading products but are weak on marketing [4]. Thibecome local leading products.
problem emerges because there is no yet effort to map theLocal Leading Products (LLP) refer to products, either
products that can be categorized as local leading produgsods or services, delivered by cooperatives or small and
Therefore, it is necessary to both identify and map thmedium works, that have potentials to be developed by
potentials of local leading sectors. Comparative theory saigding all resources in the locality, including natural and
that a certain state can get competitive advantages if it damman resources and also local culture, in order to raise the
produce goods or services at lower cost than the othecome of local people and local government, which is then
states. The state with competitive advantages mustcoming the economic power of the locality because the
emphasize its economic activities on industries that hapeoducts have competitiveness, marketability and driving
international comparative advantages. The state needddoes toward global market [7]. Daryanto and Hafizrianda
do international trading with other states to fulfill thg8] said that some criteria must be met before declaring
demand in the domestic for the products that are noertain products as local leading products. These criteria
available or not produced in the state. This situaticare that: (1) the products become the main driving force for
corresponds to international trade theory [5]. local economic development; (2) the products have strong
The objective of this research is to identify work sectof®rward linkage and backward linkage to either leading
that have potentials to become local leading sectors andpioducts at the same competition or to those in different
map the products of Small & Medium Enterprises that neewdmpetition; (3) the products can compete either at national
be developed to become local leading products in Tarakaninternational markets; (4) the products still involve other
City. Result of research showed that fishery-basddcality either for market or for raw material supply; (5) the
processing industry is a work sector that has greptoducts have technology in advancing status; (6) the
potentials to become local leading sector in Tarakan Citgroducts can absorb workers who have high qualification;
Result of research also revealed that the competitivenesgdf the products must be durable in longer term; (8) the
SMEs can be increased by developing local leadimgroducts are not easily vulnerable to internal and external
products. This development must fulfill three criteriafluctuations; (9) the development of the products is
respectively: the development must be oriented toward tfeilitated by many supports; and (10) the development of
conservation of resources and environment;, thée products is oriented toward conservation of resources
development must involve only products with local ravand environment.
materials and local uniqueness; and the development is Pardede, et al. [9] proposed 4 indicators as predictors of
supported by local people. Other finding is about thrdecal leading products. These indicators are: (1) economic
priorities for local leading products, which respectively areontribution, (2) social aspect, (3) cultural aspect, and (4)
Dried Fish/Peyek Pepija, Shredded Milkfish and Milkfistorganization. Of these indicators, cultural aspect has the
Amplang Crackers. greatest effect because local leading products are generally
Researcher expects that results of this research can gieenmodities that have been used daily by local people and
contribution to empirical studies, methodology and polichave become their pride. Products that can compete in
making. The implication of this research might be useflibnger term in global economic are products with great
for the making of development model for any products thabmpetitive advantages, which are brought by local
have potentials to be developed in the future. Otheharacteristics, local knowledge, local relationship, and
expectation is that results of this research may guide tlweal motivation, which all of these are hardly imitated by
Government of Tarakan City in making policiescompetitors [10]. Location has been neglected as a
concerning leading products development. The priority afeterminant factor since long ago. But, there is strong proof
this research is to become an alternative reference for nefaowing that successful innovation and competition are
sources of economic growth for the accelerationmostly concentrated in certain geography. Therefore,
expansion and development of the economy bothesides fulfilling ten criteria suggested by Daryanto and

regionally, nationally and internationally. Hafizrianda (2010), local leading products must fulfill two
criteria, respectively the uniqueness based on cultural
2 Local Leading Products(LLP) aspect and the geographical position of the locality.

Two obstacles have impeded SMEs, respectivelgeographically, Tarakan City is in the position as “transit
limited resources and low innovative capacity. When thety” for other localities. This position implicates to the
SMEs learn how to be competitive, then the SMEs muéiversity of Indonesian ethnics that do business and
compare the asset, process and performance to other SMeRicile at Tarakan City, including Javanese, Padang,
that sell leading products in the industry [6]. ComparativBugis, Madura, Chinese and others. Such ethnical
theory has explained that a certain state can get competitigierogenity has created unique culture related to
advantages if it can produce goods or services at lower cg8trepreneurship. This uniqueness has become a leading
than the other states [5]. According to comparative theor§@pacity in products made by local people. Moreover,
leading products can emerge from commodities that ex@gographical position of Tarakan City as “transit city”
abundantly in a certain locality but not yet economically
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gives competitive advantage to the products because theWork sectors are categorized based on mean growth
products easily enter inter-regional trade. level of each work sector and mean contribution level of
each work sector to GRDP. By this categorization, a matrix
of Klassen Typology is constructed as shown in the

3 Methodology

In Stage 1, local leading sectors were identified usirfg!lowing table:

secondary data collected from Central Bureau of Statisti

Cs

Table 1 Category Matrix of Klassen Typology

(BPS) for Tarakan City. The data concerned with Gross
Regional Domestic Products (GRDP) of Tarakan City fro Mean Contribution
2016 to 2020. Data analysis technique in this sta Rateof Each WOrk |y ot \yoric | v of Work
involved Location Quotient (LQ) and Klassen Typology. Mean Growth Sedtor to. GRDP! “geor > | sector <
. . e 2 Y of GRDP|Y of GRDP

3.1 Location Quotient (LQ) Work Sector

Location Quotient (LQ) is conducted to ensure whethét of Work Sector > r of GRDP| Prime Developing
a locality acts asnet importer or net exporterafter Secto Sector
comparing its local production with its local consumptiony of Work Sector < r of GRDP| PotentialLaggard

The value of LQ (1) is counted through the following Secto Secto

formula: Source: Widodo [12]

Si/s
Ni/N

LQ = 1)

Where: Y of Work Sector = Mean Contribution Level of
Each Work Sector, Y of GRDP= Mean Value of GRDP, r
Where: LQ = the value of Location Quotient, Si = GRDRf Work Sector = Mean Growth Rate of Each Work Sector,
of sector i of Tarakan City, S = total GRDP of the sector @ind r of GRDP = Mean Growth Rate of GRDP
Tarakan City, Ni = GRDP of sector i in North Kalimantan
Province, and N = total sector GRDP of North Kalimanta.3. Analytical Hierarchy Process
Province. In Stage 2, local leading products were decided by
making reference to local leading sectors identified in
Tarigan [11] suggested three conditions to estimate L&age 1. After local leading sectors were ascertained, then
value. First condition is that if LQ value is >1, then the rolgome alternatives of local leading products were suggested.
of Sector i in local domain will be more dominant orThe alternatives were compiled after conducting
stronger than its role in national domain. Based on thishservation and interview with informants regarding local
condition, Sector i is said to be exporteRelative |eading products in Tarakan City. Informants were sorted
Specialization in SectprThis sector exports the productsout with two criteria. First is that informants must have
because there is surplus. This Sector is also considereck@éwledge, capability and experience in local leading
leading sector because it has high prospect for developmpréducts. Second is that informants must have authority in
and also has high contribution to local economicgolicy making. These informants are three officers from
improvement. Second condition is that if LQ value is < khree departments in Tarakan City. Informant selection
then the role of Sector i in local domain is less dominant @chnique is one informant for one department. The
weaker than its role in national domain. This Sector mugkpartments involved in the analysis are Department of
import products from outsideP(oduction Deficit in Cooperatives, Trade and Small & Medium Enterprises;
Secto) because the Sector fails to fulfill its own needsdepartment of Industry; and Department of Fishery.
Third or final condition is that if LQ = 1, the role of Sector  The alternatives of local leading products were then
i atlocal and national domains is similar. Productivity levedorted by 12 (twelve) criteria based on three literatures,
of this Sector at both domains is in balance. However, tiagspectively Daryanto and Hafizrianda [8], Pardede, et al.
Sector can only fulfill the demand of local people and neveg] and Porter [10]. The criteria require: (1) the products to
think about exporting{verage Production in Secfor be the driving force for local economic development; (2)
the products to have strong forward linkage and backward
3.2 Klassen Typology linkage to either leading products at the same competition
Klassen Typology is carried out with two comparisonsor to those in different competition; (3) the products to have
First is the comparison between the growth of each wodapability to compete either at national or international
sector in Regency/Town with the growth of GRDP ofnarkets; (4) the products to still involve other locality
Tarakan City. Second comparison is comparing theither for market or for raw material supply; (5) the
contribution of each work sector in Regency/Town t@roducts to have technology in advancing status; (6) the
GRDP of Tarakan City. Klassen Typology classifies worlroducts to absorb workers who have high qualification;
sectors into four categories, respectively (a) Prim@) the products to be durable in longer term; (8) the
(Leading) Sector, (b) Potential Sector, (c) Developingroducts to not easily vulnerable to internal and external
Sector, and (d) Laggard Sector. fluctuations; (9) the development of the products to be
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facilitated by many supports; (10) the development of ttepplication of Expert Choice Version 11. The process of
products to be oriented toward conservation of resourcéss analysis uses primary data obtained from
and environment; (11) the products to be used daily lmpestionnaires given to informants as the respondents. The
local people and to become their pride; and (12) thguestionnaires require respondents to make comparison on
products to use local raw materials and to represent lotado items (pairwise comparison), either across criteria or
uniqueness. across alternatives. Answers given by respondents were

After sorting out the alternatives by 12 criteria, thescored at a scale from 1 to 9. Value, definition and
selected products were then analyzed wMhalytical quantitative opinion from comparison scale are presented
Hierarchy Process (AHP) facilitated by computer in Table 2.

Table 2 Scale of Comparison Matrix

Importance L .
Intensity Definition Explanation
L . Contribution level of both elements to the
One element is similarly important to other L : .
1 characteristics of local leading products | is
element. S
similar.
3 One element is a bit more important thaExperience slightly favors one element.
other element
One element is clearly more important thag .
5 xperience strongly favors one element.
other elemeni
7 One element is extremely clearly magr&xperience has been strongly preferred gpnd
important than other elemel dominated by one elemel
9 One element is absolutely more importaixperience shows that one element is extremely
than other elemen clearly more importan

There is no decision due to hesitancy on twg . . . .
2,4,6,8 elements, especially when the values of lv\,\\:@“S range of values is provided as middle-vay

: N solution.
elements are in proximity to one anott
Source: Saaty [13]

4 Reault and discussion four work sectors, that have been classified as leading

4.1 Result of LQ and Klassen Typology Analysis ~ Sectors (by LQ value > 1) and prime sectors (through Y of
Results of analysis with LQ and Klassen Typolog ork Sector >Y of GRDP, r of Work Sector > r of GRDP)

have produced the identification of work sectors, precisefyith contribution level to GRDP above 10%. These results
are displayed in Table 3.

Table 3 Results of LQ and Klassen Typology Analysis

Klassen Contribution to
A BETEERET LQ | typology | GRDP (Percent)
1 Wholesale anRetail Tradings; Reparation of Cars & Motorcy: | 1.87 | Prime Sectc 20.07
2 Construction 1.24 | Prime Sector 15.47
3 Transportation and Warehous 2.0C | Potentia Secto 12.5]
4 Processing Indust 1.3% | Prime Sectc 12.4¢

Source: Data of BPS are processed (2021

Based on the results of Stage 1 Analysis, four worRectoj to other localities in North Kalimantan Province,
sectors have been regarded as leading sectors. Those vgoith as to Bulungan Regency, Nunukan Regency, Malinau
sectors are Wholesale and Retail Tradings, ConstructidRegency and Tana Tidung Regency.

Transportation and Warehousing, and Processing Industry. One sub-sector under Work Sector of Processing
Of these four sectors, Processing Industry is categorizediadustry has been exporting its products to outside Tarakan
leading sector with high prospect to be developed f&@ity. This sub-sector is fishery-based processing industry.
improving local economics. Processing Industry haBhe activity of exporting products makes this sub-sector
become the backbone of local economics in Tarakan Cityghly potential for development because fishery
because this industry has given Tarakan City witbommodities are available abundantly in Tarakan City.
competitive advantagever the other localities on the sameBased on data the results of fishery production in Tarakan
province, which in this case is North Kalimantan ProvinceCity compared to other areas in North Kalimantan
Thiscompetitive advantadeas put Tarakan City in a betterProvince, ranked the highest [14]. This position gives
position to export its outputdR€lative Specialization in Tarakan City with capability to supply fishery
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commodities to other localities. The development of locdishery-based processing industry. Results of observation
leading products in Tarakan City has been focused amd interview with the experts of local leading products
Processing Industry that emphasizes on the processinchaf/e produced the suggestion of eight (8) alternatives of
fish raw materials. This development is in line with théocal leading products for SMEs in Tarakan City. These
government program stipulated in “Spatial Order Plan falternative products include: (1) Shredded Milkfish, (2)
North Kalimantan Province, Number 1 for Period 2017Milkfish Amplang Crackers, (3) Presto Milkfish, (4) Terap
2037". According to this Plan, Tarakan City will be giverLayer Sponge Cake, (5) Crispy Soka Crab, (6)
a status as National Activity Center. This status has sevekdat/Sampit of Crab & Surimi, (7) Dried Fish/Peyek
orientations and one of them is to make Tarakan City fepija, and (8) Chips/Crackers (processed from
become the center of processing industry that is basedEish/Shrimp/Crab/Sea Grass). All these products derive
fishery commodities with environmentally friendly from the processing of fishery commodities except for

procedures. Terap Layer Sponge Cake, which uses raw material from
agriculture. This sponge cake product is considered unique

4.2 Result of Analytical Hierarchy Process because the making involves raw material of fruit called

421 Hierarchy of Research “terap” which only grows in North Kalimantan. Twelve

Referring to the results of Stage 1 Analysis, locatriteria and eight alternatives of local leading products for
leading products in Tarakan City are products delivered BMEs in Tarakan City are then arranged through AHP into
a hierarchy of research, which is depicted in Figure 1.

CRITERIA

C-6 C-7

NS NS
> ¥

ALTERNATIVE

Figure 1 Hierarchy of Research

Where: C-1 = Become the driving force for local economitLP-1 = Shredded Milkfish; LLP-2 = Milkfish Amplang
development; C-2 =Have strong forward linkage an@rackers; LLP-3 = Presto Milkfish; LLP-4 = Terap Layer
backward linkage to either leading products at the sar8ponge Cake; LLP-5=Crispy Soka Crab; LLP-6=
competition or to those in different competition; Meat/Sampit of Crab & Surimi; LLP-7 = Dried Fish/Peyek
C-3 = Have capability to compete either at national dPepija; LLP-8 = Chips/Crackers (processed from
international markets; C-4 = Still involve other localityFish/Shrimp/Crab/Sea Grass).

either for market or for raw material supply; C-5 = Have

technology in advancing status; C-6 = Absorb workers whb2.2  Pairwise Comparison Across Criteria

have high qualification; C-7 = Durable in longer term; C-8 Each criterion to determine LLP for SMEs in Tarakan
= Not easily vulnerable to internal and externaCity will be compared through pairwise comparison. There
fluctuations; C-9 = Facilitated by many supports for itere 12 criteria for LLP and all these criteria are arranged
development; C-10 = Oriented toward conservation dfased on its importance intensity. This arrangement is
resources and environment; C-11 = Used daily by locahown in Figure 2.

people and become their pride; C-12 = Use local raw

materials and represent local uniqueness.
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Priorities with respect to: Combined
GoalIdentification of Local Leading Products for SMEs in Tarakan City

Oriented toward ion of and envi ~144 |
Use local raw ials and local uni »138 |
Facilitated by many supports for its development 27 I ——
Durable in longer term ~126 |
Absorb workers who have high qualification 091 I

Become the driving force for local economic development /084

Have strong forward linkage and backward linkage to either leading products at the same competition or to those in different competition ,062 [

Not easily to internal and external i ,o60 I

Have capability to compete either at national or international markets ,055 I

Have technology in advancing status 041 I

Used daily by local people and become their pride ,039 I

still involve other locality either for market or for raw material supply ,035 I

TInconsistency = 0,03
with 0 missing judgments.

Figure 2 Pairwise Comparison for Importance Intensity Across Criteria

As depicted in Figure 2, three criteria to determine LLP  Second criterion is that the products must use local raw
for SMEs in Tarakan City have become top priorities basedaterials and represent local uniqueness. Comparative
on its importance intensity. These criteria are: ththeory asserted that a state is said to be competitive only if
development of the products is oriented towarthe state can produce goods and services at lower cost than
conservation of resources and environment (0.144); tbt¢her state [5]. Raw materials in this criterion is those that
products must use local raw materials and represent locah be obtained at lower price, are available locally in great
uniqueness (0.138); and the development of the productatmundance, and have uniqueness. This position is in line
facilitated by many supports (0.127). Criterion with thevith Resources-Based ViefRBV) theory, which said that
lowest importance intensity is that the products stibpecific (specialized) resources can give the companies
involve other locality either for market or for raw materialith sustainable competitive advantages [18]. Specific
supply (0.035). resources are usually possessing economic value,

The development of LLP for SMEs in Tarakan Cityheterogenous, and hardly imitated by others. Such
must emphasize on three most important criteria in orderitesources are then considered as unique [19]. The
achieve high level of competitiveness. The first of theagniqueness of specific resources can be the strategy to
criteria is that the development of the products is orientetbvelop value-added to the products and to distinguish
toward conservation of resources and environment. Thiself from other products [20].
criterion is consistent to the latest trend among Indonesians Third criterion is that the development of the products
who begin to develop strong favor on green products facilitated by many supports. The development of LLP
(environmentally friendly). In 2020, green products weréor SMEs must get supports from the government that
becoming popular in Indonesia and most of them were sativays has interest on improving local economics growth.
out. The producers of these products then reaped huggccessful development of LLP always involves the
profit because their cash turnover increased to 25% [1Slpports and cooperation from LLP entrepreneurs,
Environmentally friendly products have become government and other stakeholders [21].
requirement and also a challenging task if SMEs decides to
enter international market. Despite this challenge, a®y2.3  Pairwise Comparison Across Alter natives
business managed with orientation toward environmentally The alternatives of LLP will be compared through
friendly posture can give positive impact on its expomairwise comparison based on 12 criteria for LLP. Results
performance in international market [16,17]. Thereforegf pairwise comparison for LLP alternatives in criterion
there is a belief that one criterion for developing LLP téBecome the driving force for local economic
improve the competitiveness of SMEs is by buildinglevelopment” are presented in Figure 3.
orientation toward conservation of resources and
environment.

Priorities with respect to: Combined
GoalIdentification of Local Leading Products for SMEs in Tarakan City
>Bacome the driving force for local economic development

Millfish Amplang Crackers 210 I
Dried Fish/Peyek Pepija 20+ |
Shredded Milkfish 190 |
Chips/Crackers (processed from Fish/Shrimp/Crab/Sea Grass) A41 I

Presto Milkfish J104 I

Terap Layer Sponge Cake .65 I

Meat/Sampit of Crab & Surimi 047 I

Crispy Soka Crab 037 I

Inconsistency = 0,04
with 0 missing judgments.

Figure 3 Pairwise Comparsion of Importance Intensity Across LLP Alternatives in Criterion
“Become The Driving Force For Local Economic Development”
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With respect to the description in Figure 3, the most Results of pairwise comparison for LLP alternatives in
important LLP alternatives are Milkfish Amplang Crackergriterion “Have strong forward linkage and backward
(0.210), followed by Dried Fish/Peyek Pepija (0.206)inkage to either leading products at the same competition
Shredded Milkfish (0.190), Chips/Crackers (processeat to those in different competition” are displayed in
from fish/shrimp/crab/sea grass) (0.141), Presto Milkfiskigure 4.

(0.104), Terap Layer Sponge Cake (0.065), Meat/Sampit
of Crab & Surimi (0.047), and Crispy Soka Crab (0.037).

Priorities with respect to: Combined
GoakIdentification of Local Leading Products for SMEs in Tarakan City

>Have strong forward linkage and backward linkage to either leading products at the same competition or to those in different competition

Shredded Milkfish

Milkfish Amplang Crackers

Dried Fish/Peyek Pepija

Chips/Crackers (processed from Fish/Shrimp/Crab/Sea Grass)
Presto Milkfish

230 I
212 I

A90 I

A15 I

074 I

Terap Layer Sponge Cake 055 I
Crispy Soka Crab 057 I
Meat/Sampit of Crab & Surimi 054 N

Inconsistency = 0,02
with 0 missing judgments.

Figure 4 Pairwise Comparsion of Importance Intensity Across LLP Alternatives in Criterion “Have Strong Forward
Linkage And Backward Linkage To Either Leading Products At The Same Competition Or To Those In Different
Competition”

Based on the description in Figure 4, the mog0.074), Terap Layer Sponge Cake (0.059), Crispy Soka
important LLP alternatives are Shredded Milkfish (0.239)Crab (0.057), and Meat/Sampit of Crab & Surimi (0.054).
followed by Milkfish Amplang Crackers (0.212), Dried  Results of pairwise comparison for LLP alternatives in
Fish/Peyek Pepija (0.190), Chips/Crackers (processedterion “Have capability to compete either at national or
from fish/shrimp/crab/sea grass) (0.115), Presto Milkfisimternational markets” are shown in Figure 5.

Priorities with respect to: Combined

Goal:Identification of Local Leading Products for SMEs in Tarakan City
>Have capability to compete either at national or international markets

Dried Fish/Peyek Pepija
Milkfish Amplang Crackers
Shredded Milkfish
Meat/Sampit of Crab & Surimi
Crispy Soka Crab
Presto Milkfish
Chips/Crackers (processed from Fish/Shrimp/Crab/Sea Grass)
Terap Layer Sponge Cake
Inconsistency = 0,03
with 0 missing judgments.

Figure 5 Pairwise Comparsion of Importance Intensity Across LLP Alternatives in Criterion
“Have Capability To Compete Either At National Or International Markets”

The description in Figure 5 shows that the mosthips/Crackers (processed from fish/shrimp/crab/sea
important LLP alternatives are Dried Fish/Peyek Pepijgrass) (0.092), and Terap Layer Sponge Cake (0.049).
(0.196), followed by Milkfish Amplang Crackers (0.184), Figure 6 exhibited the results of pairwise comparison
Shredded Milkfish (0.161), Meat/Sampit of Crab & Surimfor LLP alternatives in criterion “Still involve other locality
(0.115), Crispy Soka Crab (0.111), Presto Milkfish (0.092kither for market or for raw material supply”.

Priorities with respect to: Combined

‘Goal:Identification of Local Leading Products for SMEs in Tarakan City
>still involve other locality either for market or for raw material supply

Dried Fish/Peyek Pepija
Shredded Milkfish
Milkfish Amplang Crackers
Presto Milkfish
Chips/Crackers (processed from Fish/Shrimp/Crab/Sea Grass)
Crispy Soka Crab
Terap Layer Sponge Cake
Meat/Sampit of Crab & Surimi
Inconsistency = 0,03
with 0 missing judgments.

Figure 6 Pairwise Comparsion of Importance Intensity Across LLP Alternatives in Criterion
“Still Involve Other Locality Either For Market Or For Raw Material Supply”
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According to the description of Figure 6, the mosBponge Cake (0.073), and Meat/Sampit of Crab & Surimi
important LLP alternatives are Dried Fish/Peyek Pepij@.060).
(0.202), followed by Shredded Milkfish (0.191), Milkfish  Results of pairwise comparison for LLP alternatives in
Amplang Crackers (0.189), Presto Milkfish (0.114)criterion “Have technology in advancing status” is depicted
Chips/Crackers (processed from fish/shrimp/crab/séa Figure 7.
grass) (0.093), Crispy Soka Crab (0.078), Terap Layer

Pricrities with respect to: ‘Combined
GoalIdentification of Local Leading Products for SMEs in Tarakan City
>Have technology in advancing status

Terap Layer Sponge Cake +19-4 |
Presto Milkfish +192 |
Shredded Milkfish 4155 |

Meat/Sampit of Crab & Surimi +149 |

Milkfish Amplang Crackers 4113 I

Chips/Crackers (processed from Fish/Shrimp/Crab/Sea Grass) 082 I

Dried Fish/Peyek Pepija ,o66 I

Crispy Soka Crab 048 I

Inconsistency = 0,04
with 0 missing judgments.

Figure 7 Pairwise Comparsion of Importance Intensity Across LLP Alternatives in Criterion
“Have Technology In Advancing Status”

Referring to the description of Figure 7, the mosfprocessed from fish/shrimp/crab/sea grass) (0.082), Dried
important LLP alternatives are Terap Layer Sponge Cakésh/Peyek Pepija (0.066), and Crispy Soka Crab (0.048).
(0.194), followed by Presto Milkfish (0.192), Shredded Figure 8 presents the results of pairwise comparison for
Milkfish (0.155), Meat/Sampit of Crab & Surimi (0.149),LLP alternatives in criterion “Absorb workers who have
Milkfish Amplang Crackers (0.113), Chips/Crackershigh qualification”.

Priorities with respect to: Combined
Goal:Identification of Local Leading Products for SMEs in Tarakan City
>Absorb workers who have high qualification

Dried Fish/Peyek Pepija +274 | I
Milkfish Amplang Crackers A57 I

Shredded Milkfish Ass I

Terap Layer Sponge Cake A30 I

Chips/Crackers (processed from Fish/Shrimp/Crab/Sea Grass) it ]

Presto Milkfish ey ]

Crispy Soka Crab 053 I

Meat/Sampit of Crab & Surimi rrew 00000 ]

Inconsistency = 0,02
with 0 missing judgments.

Figure 8 Pairwise Comparsion of Importance Intensity Across LLP Alternatives in Criterion
“Absorb Workers Who Have High Qualification”

In respect of description in Figure 8, the most importaffish/shrimp/crab/sea grass) (0.098), Presto Milkfish
LLP alternatives are Meat/Sampit of Crab & Surimi 0¢0.088), Crispy Soka Crab (0.053), and Meat/Sampit of
(0.274), followed by Milkfish Amplang Crackers (0.157),Crab & Surimi (0.046).

Shredded Milkfish (0.155), Terap Layer Sponge Cake Figure 9 displays the results of pairwise comparison for
(0.130), Chips/Crackers (processed froni.LP alternatives in criterion “Durable for longer term”.

Priorities with respect to: Combined
Goal:Identification of Local Leading Products for SMEs in Tarakan City
>Durable in longer term

Milkfish Amplang Crackers 220 |
Chips/Crackers (processed from Fish/Shrimp/Crab/Sea Grass) ey |

Shredded Milkfish 189 |

Dried Fish/Peyek Pepija ece9 |

Meat/Sampit of Crab & Surimi 082 I

Presto Milkfish 056 I

Terap Layer Sponge Cake /052 I

Crispy Soka Crab ,039 I

Inconsistency = 0,02
with 0 missing judgments.

Figure 9 Pairwise Comparsion of Importance Intensity Across LLP Alternatives in Criterion
“Durable For Longer Term”
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Based on the description in Figure 9, the mosTrab & Surimi (0.082), Presto Milkfish (0.056), Terap
important LLP alternatives are Milkfish Amplang Crackerd.ayer Sponge Cake (0.052), and Crispy Soka Crab (0.039).
(0.228), followed by Chips/Crackers (processed from Results of pairwise comparison for LLP alternatives in
fish/shrimp/crab/sea grass) (0.205), Shredded Milkfistriterion “Not easily vulnerable to internal and external
(0.189), Dried Fish/Peyek Pepija (0.149), Meat/Sampit dfuctuations” are shown in Figure 10.

Priorities with respect to: Combined
Goal:Identification of Local Leading Products for SMEs in Tarakan City
=Not easily vulnerable to internal and external fluctuations

Dried Fish/Peyek Pepija 209 |
Milkfish Amplang Crackers +171 |

Shredded Milkfish ,152 |

Presto Milkfish ey

Crispy Soka Crab 111

Chips/Crackers (processed from Fish/Shrimp/Crab/Sea Grass) 084 I

Terap Layer Sponge Cake o070 I

Meat/Sampit of Crab & Surimi ,055 I

Inconsistency = 0,02
with 0 missing judgments.

Figure 10 Pairwise Comparsion of Importance Intensity Across LLP Alternatives in Criterion
“Not Easily Vulnerable To Internal And External Fluctuations”

The description in Figure 10 shows that the mosish/shrimp/crab/sea grass) (0.084), Terap Layer Sponge
important LLP alternatives are Dried Fish/Peyek Pepij@ake (0.070), and Meat/Sampit of Crab & Surimi (0.055).
(0.209), followed by Milkfish Amplang Crackers (0.171), Figure 11 exhibited the results of pairwise comparison
Shredded Milkfish (0.152), Presto Milkfish (0.148), Crispyfor LLP alternatives in criterion “Facilitated by many
Soka Crab (0.111), Chips/Crackers (processed frosupports for its development”.

Priorities with respect to: ‘Combined
GoalIdentification of Local Leading Products for SMEs in Tarakan City
>Facilitated by many supports for its development

Dried Fish/Peyek Pepija 170 |
Shredded Milkfish e,y
Chips/Crackers (processed from Fish/Shrimp/Crab/Sea Grass) gL |

Terap Layer Sponge Cake ,123 |

Millfish Amplang Crackers 117 |

Presto Milkfish +106 |

Meat/Sampit of Crab & Surimi 081 I

Crispy Soka Crab 077 I

Inconsistency = 0,02
with 0 missing judgments.

Figure 11 Pairwise Comparsion of Importance Intensity Across LLP Alternatives in Criterion
“Facilitated By Many Supports For Its Development”

According to the description of Figure 11, the mosMeat/Sampit of Crab & Surimi (0.081), and Crispy Soka
important LLP alternatives are Dried Fish/Peyek Pepijarab (0.077).
(0.170), followed by Shredded Milkfish (0.168), Results of pairwise comparison for LLP alternatives in
Chips/Crackers (processed from fish/shrimp/crab/seaiterion “Oriented toward conservation of resources and
grass) (0.158), Terap Layer Sponge Cake (0.123), Milkfigmvironment” is depicted in Figure 12.
Amplang Crackers (0.117), Presto Milkfish (0.106),

Priorities with respect to: Combined
‘Goal:Identification of Local Leading Products for SMEs in Tarakan City
>Oriented toward conservation of resources and environment

shredded Milkfish 157 |
Crispy Soka Crab 151 |

Dried Fish/Peyek Pepija 143 |
Meat/Sampit of Crab & Surimi /121 |

Milkfish Amplang Crackers 120 |

Chips/Crackers (processed from Fish/Shrimp/Crab/Sea Grass) et

Presto Milkfish 103 |

Terap Layer Sponge Cake 087 I

Inconsistency = 0,01
with 0 missing judgments.

Figure 12 Pairwise Comparsion of Importance Intensity Across LLP Alternatives in Criterion
“Oriented Toward Conservation Of Resources And Environment”
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Referring to the description of Figure 12, the mogprocessed from fish/shrimp/crab/sea grass) (0.119), Presto
important LLP alternatives are Shredded Milkfish (0.157Milkfish (0.103), and Terap Layer Sponge Cake (0.087).
followed by Crispy Soka Crab (0.151), Dried Fish/Peyek Figure 13 presents the results of pairwise comparison
Pepija (0.143), Meat/Sampit of Crab & Surimi (0.121)for LLP alternatives in criterion “Used daily by local
Milkfish Amplang Crackers (0.120), Chips/Crackergeople and become their pride”.

Priorities with respect to: Combined

GoalIdentification of Local Leading Products for SMEs in Tarakan City
>Used daily by local people and become their pride

Dried Fish/Peyek Pepija +19¢ |
Milkfish Amplang Crackers ,17¢6 |

Shredded Milkfish ,174 |

Chips/Crackers (processed from Fish/Shrimp/Crab/Sea Grass) ey ]

Presto Milkfish /100 |

Terap Layer Sponge Cake p/g |

Crispy Soka Crab 053 I

Meat/Sampit of Crab & Surimi ,0s0 I

Inconsistency = 0,04
with 0 missing judgments.

Figure 13 Pairwise Comparsion of Importance Intensity Across LLP Alternatives in Criterion
“Used Dally By Local People And Become Their Pride”

With respect to the description in Figure 13, the mo$0.100), Terap Layer Sponge Cake (0.100), Crispy Soka
important LLP alternatives are Dried Fish/Peyek Pepijarab (0.053), and Meat/Sampit of Crab & Surimi (0.050).
(0.198), followed by Milkfish Amplang Crackers (0.176), Results of pairwise comparison for LLP alternatives in
Shredded Milkfish (0.174), Chips/Crackers (processeatiterion “Use local raw materials and represent local
from fish/shrimp/crab/sea grass) (0.149), Presto Milkfishniqueness” are displayed in Figure 14.

Priorities with respect to: Combined
Goal:Identification of Local Leading Products for SMEs in Tarakan City
>Use local raw materials and represent local uniqueness

Dried Fish/Peyek Pepija +214 |
Meat/Sampit of Crab & Surimi /130 |

Chips/Crackers (processed from Fish/Shrimp/Crab/Sea Grass) A2 I

Milkfish Amplang Crackers ey

Terap Layer Sponge Cake A1 I

Crispy Soka Crab A1

Shredded Milkfish pUO ]

Presto Milkfish 005 I

Inconsistency = 0,03
with 0 missing judgments.

Figure 14 Pairwise Comparsion of Importance Intensity Across LLP Alternatives in Criterion
“Use Local Raw Materials And Represent Local Uniqueness”

Based on the description in Figure 4, the mo<t.2.4 Priorities of Local Leading Products Alternatives
important LLP alternatives are Dried Fish/Peyek Pepijor SMEsin Tarakan City
(0.214), followed by Meat/Sampit of Crab & Surimi  Local Leading Products (LLP) alternatives have been
(0.130), Chips/Crackers (processed frontompared and the results of the comparison guide the
fish/shrimp/crab/sea grass) (0.122), Milkfish Amplangletermination of priority for these alternatives. Opinions
Crackers (0.118), Terap Layer Sponge Cake (0.11kggarding the best alternatives are given by expert
Crispy Soka Crab (0.111), Shredded Milkfish (0.100), anidformants. Results of prioritization of LLP alternatives are
Presto Milkfish (0.095). exhibited in Figure 15.

Combined instance — Synthesis with respect to:
Goal:ldentification of Local Leading Products for SMEs in Tarakan City

(Overall Incorsistency = 03

Dried Fish/Peyek Pepija a5
Shredded Milkfish JE4
Milkfish Amplang Crackers JED
Chips/Crackers [processed from Fish/Shrimp/Crab/Sea Grass) 130
Presto Milkfish Lz
Terap Layer Sponge Cake 92
Meat/Sampit of Crab & Surimi a7
Crispy Soka Crab i)

Figure 15 Prioritization of LLP Alternatives
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The description of Figure 15 shows that there are thr&esearch recommends fishery-based processing industry
alternatives of Local Leading Products (LLP) receiving tofp be developed into local leading sector. This
priority. These alternatives are: (1) Dried Fish/Peyelecommendation is consistent to the government program
Pepija; (2) Shredded Milkfish; and (3) Milkfish Amplangstipulated in “Spatial Order Plan for North Kalimantan
Crackers. First priority is focused on “Dried Fish/Peyelrovince, Number 1 for Period 2017-2037". This Plan
Pepija”. Result of analysis on this LLP alternative indicatastends to develop Tarakan City to become the center of
that this alternative has fulfilled LLP criteria, such as: stilprocessing industry that is based on fishery commodities
involve other locality either for market or for raw materialwith environmentally friendly procedures. This research
supply; absorb workers who have high qualification; natlso found three criteria that have the highest importance
easily vulnerable to internal and external fluctuationsntensity to be applied on identification of local leading
facilitated by many supports for its development; useproducts that help Small & Medium Enterprises to improve
daily by local people and become their pride; and use lodtd competitiveness. These criteria are: the development of
raw materials and represent local uniqueness. Dri¢ide products is oriented toward conservation of resources
Fish/Peyek Pepija is processed from Nomei Fish, or aland environment; the products must use local raw materials
known aslkan Pepija(local name). In Latin, this fish is and represent local uniqueness; and the development of the
calledHarpadon Nehereu whereas international name faroducts is facilitated by many supports. Besides these
this fish is bombay duck. Nomei FisHgrpadon Neheru) criteria, research also discovered three alternatives of Local
is commercial fish widely marketed as one of foodleading Products that shall be given priority for
commodities consumed by people in Tarakan Citgevelopment. These product alternatives are Dried
Economic value of this fish is very high with productiorFish/Peyek Pepija, Shredded Milkfish and Milkfish
level reaching 10 tons per month for fresh nomei fish or 8mplang Crackers.
tons per month for dried nomei fish [22]. Local leading products are very much in line with

Second priority is given to “Shredded Milkfish”. comparative theory, so the results of this study can be a
According to the result of analysis on this LLP alternativaeference in increasing the economic growth of a country
this product alternative has met some criteria, such as: hdased on local advantages. In addition, this research can be
strong forward linkage and backward linkage to eithea recommendation for future research, especially designing
leading products at the same competition or to those anstrategy model for the development and sustainability of
different competition; have capability to compete either aelected local leading products. Development and
national or international markets; and oriented towarsustainability strategies can be directed at increasing
conservation of resources and environment. Shreddprbduct quantity and quality, strengthening derivative
Milkfish is a product processed from meat fiber oproduct innovations, increasing sales promotions,
milkfish. Latin term for milkfish ischanos chanos developing science and technology, and building
Milkfish production dominantly derives from embankmenpartnership programs. Thus, local leading products can
pool cultivation. Productivity level of milkfish compete in a wider market both nationally and
embankment in Tarakan City is relatively high. Economimternationally.
value of milkfish embankment is quite promising with
mean value of 1.2 tons/halyear in 2017 [23]. Acknowledgement

Furthermore, third priority is emphasized on “MilkfishThis research is supported by Directorate General of
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Abstract: The reduction of logistics costs is very important for Mexican companies, especially for those from freight
transport industry. They must manage their operations efficiently and effectively to increase the revenue, which is reduced
if trucks are not being productive. The objective of this research is to provide a model for a Mexican freight transport
company, which lets the company reduce transportation costs, based on assignment models to make daily assignment
programme of trucks. One particularity of the model being built is the fact that it will not only include general costs as in

a Generalised Assignment Procedure (GAP), but also penalty costs caused by truck drivers. The main problem consisted
in minimize the total cost of assigning 100 vehicles owned by the company to 10 routes (in which it was required to be
transported molasse, and sand), considering that trucks cannot be assigned to some routes due to their characteristics, a
well as they must assign different operators to the routes (which are classified as A, B, and C, depending on the
characteristics like license type, performance, among others); thus, it was able to assign 100 operators with different
characteristics to 100 different units required in 10 routes to satisfy market demands, achieving a reduction about 44.11%
of current costs related to assignment, maintenance, idle time, penalty, and logistics costs.

1 Introduction considering the penalty cost for maintenance or truck
Freight transport is an important activity around thélriver, it is expected to improve the delivery time and to
W0r|d, but particulaﬂy in MeXiCO, according to [1]’ roadfulfll the Estimated Time Of Arrival (ETA) of each route,
freight transport is accounting for 56% of the domestic ar®f at least, reduce the difference between ETA and real
international freight transport. This activity plays arfrrival time
important role for the economy of the country. Many
companies must deal with delays of their products by ma@y ~Freight transport
issues, such as mentioned by [2], in which they are Logistics activities are core among companies, and, as
including natural disasters, road closing, road accidentsstablished by [3], it is part of the value chain. Moreover,
and others such as truck drivers time, vehicle age. Itl@gistics function provides a link between supply and
important for the assignment to trucks and drivers to tltemand, product transformation and market of goods, as a
routes consider different factors related to penalty costgsult we deal with business complexity [4]. To increase
which results in the reduction of the company margin sinsipply chain productivity for freight transport companies,
prices are not able to be changed once the contractitiss important to work with the distribution network on
signed. Thus, through this document we will propose @aily basis, it means, take in count the assignment of the
model to assign trucks weekly to help the company driver to the truck, regarding the client and regarding the
assign and move the transport from one route to anothetype of employee.
accomplish customer plans. One of the main problems for Assignment problem is a method to match “tasks”
the company under study is the fact that 50% of the time(jpbs) with an “agent” (man, machine capacity, ant it is
loss by operators, 40% due to maintenance and 10% duepplied to vehicle assignment problems to minimize total
external factors, which causes reduction of routassignment costs [5], one characteristics of these problems
productivity, which is about 60% average. With proposeid the fact that the demand is not stochastic, like in this case,
model, it will be measured the impact of time in costs. Bgince they have to work with a monthly programisie
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which is known in advance, but they have to programme e Consistency: Oriented to people, time

the units in a way that the productivity was increased. consistency, delivery consistency, issues

Moreover, even though there are some algorithms as used management.

by [7], everything depends on the problem, it means, what ~ «  Simplicity: Separation, truck segmentation or

applies to one problem does not mean will apply to others service segmentation.

or will impact in the same way. « Reliability: Expected cost or loss, probability
Due to the high demand of logistics activities, in of failure, risks management, truck driver

Mexico, Third Party Logistics (3PL) or outsourcing management.

companies are important in states and Estado de Mexico, « External factors: Emissions, safety risks,

being large companies or small those who more uses this social factors.

kind of service [8], which is critical for every company,  on the other hand, even though [9] and [12], mention
since they put their products on the hands of othghese factors, they do not use or propose any model in

companies looking for benefits like]: which those factors are able to be used to improve truck
* Logistics operations flexibility. productivity. Moreover, talking about Mexico, some
» Concentration on business core activities. problems related to transport products we have:
* Improved expertise to market since secondary « Lack of road maintenance, having poor
activities are carried by a third party. conditions of roads, producing productivity
» Cost savings from having their own trucks. reduction.
» Re-engineering of logistics processes. » Lack of preventive maintenance to units, and
» Access to new methods and technologies to more corrective maintenance.
develop core activities and involvement of alll e Lack of truck training.
personnel. e Truck drivers have inadequate maintenance
* Risk reduction in transportation management. and poor driving habits.
* Managerial and operational practices are not
3 Freight transport productivity factors accurate, causing the delay and liberation of
According to [9], there are some factors to take in count daily assignment programme for units.
regarding truck utilization, which were related to vehicle * Measurement system was not accurate to
capacity utilization, average speed, average lost time, measure the quantity of fuel used in each
average distance of transport, as well as the assigned route, travel.

which is important to make the right assignment. Identified Despite the factors considered in the different models,
as main factors affecting cost of truck operations [9,10]: we always talk about cost minimization or profit

Lorry size and its utilization (productivity). =~ maximization, in terms of profits. However, time is an
Use of Back-hauls (according to the demandjgssential factor in products delivery by third party logistics,

Empty running. since we have some constraints like:

Freight forwarding availability as well as *  Opening hours of load and unload depot.
other services. » Closing hours of load and unload depot.
Traffic conditions. * Road closure because of social problems in
Road conditions. any region or climate.

Social problems. Those other factors cannot be controlled by the 3PL.

Direct costs such as lubrication oil, labour . .

costs, tires, vehicle maintenance, spare partd, Vehicle Routing Problems

and fuel. In order to solve vehicle assignment problems in which
Quality management. capacity constraints must be addressed (ensuring the

Other categories used for the optimization of th&linimum quantity required by the market is satisfied),
transport use are [11]: whilst costs are minimised and truck drivers have to be

Profitability: Related with performance ratios,assigned, it can be used the classical model of Vehicle
Service quality: Objective’s achievement literature as many models adapted to different problems, as
measurement of inconveniences, servicgentioned in papers [13_] and [14]; however, none of them
levels. non-conformance. uses penalty costs as it was mentioned previously (even
Equity: Service equity, client prioritization though_time or distance can b.e considered as a cost).

Regarding the literature review, in the Table 1 it is shown

and segmentation, workload balance, ~* )
collaborative planning. main factors considered by each model.

Table 1 Vehicle routing problems models
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Paper \ VRP Model

Fixed Origin and Destination
Fuel Consumption Minimizing

Stochastic

Time Dependent/ Periodic
Cross-Docking

Dynamic

Occasional Drivers
Emission

X |Simultaneous Pickup and Delivery
XMixed Pickup and Delivery

XM ulti-Depot
X M ulti-Depot with Mixed Pick Up

X|Asymmetric Capacitated VRP
XHeuristic

X |Capacitated VRP
X |0pen Vehicle Routing

X|Classical VRP

Subramanian et al. [1
Korablev et al. [1€
Haughton [17
Cordeao et al. [1
Huang and Liu [1¢
Vidal et al. [11

Yeun et al. [2(
Christofides [21
Sain-Guillain [22]
Archetti et al. [23
Nazari et al. [2¢
Ghannadpour anHooshfar [25 X X
Caric and Gold [2¢

Lu, Zhang, and Yang [
Londofio et al. [2:
Haughton [2€
Gendreay [2¢ X
Dahle et al. [3( X
Nagy et al. [31] X X
Frazzoli and Pavone [
Guo etal. [33]

Hanum et al. [3¢
Ibrahim et al. [3F

Irnich et al. [36

Maleki et al. [37 X
Kara and Bektas [3
Toro et al. [3¢€
Braekers et al. [4
Khodabandeh et al. [4
Bent and Hentenryck [4 X
Coene, [4 X
Pavone et al. [4 XX
Hoogeboom et al, [4
Backer et al. [4¢
Ocho«Ortiz et al. [47
Chepuri and Home-De-Mello [48] X
Belachgar, [4¢ XX
Kallehauge et al [5! X
Lifian-Garcia [51 X
Ralphs [52 XX

x| [TimeWindows

>
X[ X

X |[X
X[ X

x
X
XXX

XX [X([X

XXX XXX

XXX

XXX XXX

XXX

XXX | XX
x
x
>

XXX
X[ X

XXX
XXX
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As it can be seen in Table 1, many models work iway with environmental focus. It is important to highlight
general way with constraints of time, capacity, pickup artthis since the models continue to use general costs, total
delivery and routing. In fact, regarding models, accordingmes from one departure point to a destination point, time
to [29] the more used VRP models according to 144 articlesnstraints, but they are not considering important factors
are (Figure 1): Capacitated Vehicle Routing Problerthat costs that can be caused by delays in the load centres,
(CVRP), VRP with Time Windows (VRPTW), delays in destinations centres, delays due to operator
Heterogeneous VRP, Multi-Depot VRP, Backhauls VRRyndiscipline or due to truck failure due to it has to be send
Split Delivery DRP and Dynamic DRP. Which is what ito maintenance, as well as the sending of the unit in
was found in the literature review, but there are two modedglvance to comply with preventive maintenance programs
that were not considered previously like VRP with fue{in this company trucks have to be deviated from the
consumption proposed by [25] and VRP with emissionsurrent route just because the preventive maintenance was
proposed by [31] and [39]. Those late models amgrogrammed with one day in advance, instead of being
important, since they are not just focusing on time or grogrammed at least with one week in advance to move
general constraint, but a constraint per unit or in a globahits impacting the less possible the transport programme).

140 1002
120
100
80
60
40

20

3 4 5 6 7 8 9 10 11 12 13 14
mm Number of Articles —@— % Cumulative

Figure 1 Most used VRP models in literature, own elaboration with data from [53]

As it can be seen, from literature, there are margonsidering not a global unitary cost, but units costs of
variants of VRP models, but all of them works in generahaintenance idle time, costs of truck driver idle time, as
way with distances, costs, or revenues, in global wawell as internal logistics costs, which will impact
without taking in count any penalties caused fooperations as reduce company profits. It helps to the
transportation delay, being responsible mainly the truakganization to provide a better trucks assignment,
driver. Moreover, this costs are not considered in sommeducing in the short-term these costs and in the long-term
cases, since they only are focusing on distaneeaintenance costs as well as the loss of customers due to
optimization, when not necessarily the distance isck of programmes fulfilment. Finally, it is compared the
proportional to the cost, since they are other factors as thgrrent assignment costs (for one day) to the costs related
fuel, which is spent depending on the route, it means, if théth the assignment using the mathematical model.
street has a slope, the effort required to move the unit will
be greater and they will require more fuel than if the trud.1  The Classic Vehicle Routing Problem

was operated in a plain road. This problem parts from a Classic Vehicle Routing
Problem (VRP). However, since trucks must stay in the
5 Methodology same route going from an origin to a destination, the

The objective of this research was to help the compagpyoblem is simplified to an assignment problem in which it
to create the daily programme of units assigned to tieust be assigned trucks and operators to any route [30].
routes, using assignment on the vehicle routing problefe general model for this problem is an assignment
considering costs of maintenance, for trucks assignmenpdel, which is given by the direct costs (cd) — related to
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unit wear, tires, toll payment, driver wage, fuel, insurandg.2  The application of VRP model to a Mexican

— and penalty costs — truck driver idle time,)(
maintenance idle timecy), internal logistics costs (cl),

freight transport company
As the objective of this research is to define a model to

caused by delays for the traffic department, and fine cogi{ssign vehicles to a route, it will be applied quantitative

(cs), the following equations.

Objective function:
Minz = XX XY caXiji + X(ce + ¢ty + X cmtm + X it
y

Subject to:
2 Xijie e < Q Route programme (2)
Y X < 0 Operators available 3)
Yxije S U Trucks available 4)
Xije =0 Vi=>0,vj=0,vk =0 (5)
Where:

x;j, = Binary variable representing the assignment (6)
of uniti to the drivelj, to the rout

q, = Quantity of product transported by the @)
assigned unit (truck capaci

Q, = Quantity of product demanded in rou (8)

0 = Total number of operators availa 9

U = Total number of trucks availal (10)

cross-sectional research because the sample is taken from
one part in time [54]. For this study, data were collected
from logs used in the company to record times of each unit,
which are divided into: Departure time, Arrival Time to
Load, Documentation, Departure Time from Load Centre,
Arrival Time to Destination, Unload Time in Destination,
Documentation Time, Available Time. All those times are
arranged in a matrix to measure times from the origin to
the destination and compare it with the Estimated Time of
Arrival (ETA), which allows to see how much difference
of time there are between planned and real times. Also,
using the data from truck logs, it was obtained the driver
performance.

To create the model, it was used a set of data of one
day, it means, it is going to be created the programme for
the units assuming 100 trucks are available, and they will
be assigned to any route, and it was selected the most
representative products which account for 80% of incomes.
These data were selected since it is a planning period in
which the company, and once units are assigned, it can be
used the adapted VRP model to work with the units

Since each operator has specific characteristics, °°§E§ending close routes without increasing costs
depend on assigned operator and units available. Theaningfully. Moreover, it is important to mention that
objective is to minimize the assignment cost for thgyigin and destination centres normally does not work on
company, taking in count penalties. Once the routes gfekend, allowing units to be swapped between routes,
stablished, it must be analysed if any of them are clo§@jess the programme has been finished. The sample is

enough to interchange operators or units and apy
programme can be completed faster or can be complejg

reducing costs, depending on the conditions.

Table 2 Truck

resentative, because we are going to use all the units that
his case are 100 and they are classified according to
number of trailers they can pull, type of trailer, product to
be transported, the capacity of the truck and the route that
can be assigned due to vehicle aging (Table 2).

s classification

Number of Trucks | Trailers Type Product Volume Route | Classification
40 2 Tanke Molasse 60 Any A
25 1 Tanke Molasse 30 Plain B
15 2 Tanke Molasse 60 Plain C
20 2 Dumpbody San¢ 60 Any A

Table 3 Driver's classification

Trucks Type A are the newest, requiring zero

maintenance, Type B requires preventive maintenah@@uck Type | Maintenance($/Hour) | Required hours
(which is scheduled based on the kilometres travelled by A 0 0

the truck, established as 15000 kilometres) and type—€

requires corrective maintenance, whose hours where B 250 >
calculated based on the company standard work rates from C 750 24

the maintenance system (Table 3). Maintenance costs are
given in Table 3.

Table 4 shows number of available Truck Drivers for
each type, classification used by the company considering
driver performance, type of license (which is considered
when transporting dangerous material such as alcohol,
which can be only transported by drivers A).

Table 4 Driver's classification

Driver Type | Number of Drivers
A 50
B 40
C 10
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To run the mathematical model, it was selected the B “Routes A” are plain, and it can be used any kind of
main client routes, which accounts for about 60% of theuck, Routes B are able to be assigned Trucks type A and
sales. And the programme for each one is shown in TalBe and Routes C only can be assigned Trucks Type A.

Table 5 Routes and programmes

Route 1 2 3 4 5 6 7 8 9 10
Tons 50C 50C 40( 60C 55( 65( 12C 24C 30C 12C
Type A B C A A B B A B C
Product | Molasse | Molasse | Molasse | Molasse | Molasse | Molasse | Sanc | Sanc | Sanc | Sanc

To assign every unit to a driver and a route, there isTable 6. Also, to differentiate the units of molasses from
cost, as it was mentioned previously, which are shown #and, it was used the letter M and S.

Table 6 Assignment cost for every route regarding truck and driver type

Truck | Driver 1 2 3 4 5 6 7 8 9 10
MA A 50 10C 50 50 50 10C 100C | 100( 100( 100(
MA B 75 50 50 75 75 50 100C | 100( 100( 100(
MA C 20C 15C 50 20C 20C 15C 100C | 100( 100( 100(
MB A 50 75 15C 50 50 75 100C | 100( 100( 100(
MB B 75 50 15C 75 75 50 100C | 100( 100( 100(
MB C 20C 15C 15C 20C 20C 15C 100C | 100( 100( 100(
MC A 75 50 15C 75 75 50 100C | 100( 100( 100(
MC B 50 25 15C 50 50 25 100C | 100( 100( 100(
MC C 15C 75 15C 15C 15C 75 100C | 100( 100( 100(
SC A 100( 100( 100C | 100( 1000 | 100( 75 50 50 50
SC B 100( 100( 100C | 100( 1000 | 100( 50 75 50 75
SC C 100( 100( 100C | 100( 100C | 100( 10C 10C 10C 10C

6 Resultsand findings many trucks of each type and driver type is assigned to

According to the results obtained from running th&ach route. Assigning 5 trucks classified as Type A (tanks
problem by using Excel solver and GAMS, it was obtainelansporting volumes of 60 tons) that transport molasse to

the solution shown in Table 7, in which it is shown hoWhe route 1 using drivers type A, 5 units of this type to the
route 3 and so on.

Table 7 Route assignment by truck and driver type

Route

Truck Type Driver 1 2 3 4 5 6 7 8 9 |10
MA A 5 0 5 6 7 1 0 0 0 0
MA B 0 5 1 0 0 9 0 0 0 0
MA C 0 0 0 0 0 0 0 0 0 0
MB A 0 1 0 8 3 0 0 0 0 0
MB B 0 0 0 0 0 0 0 0 0 0
MB C 0 0 0 0 0 0 0 0 0 0
MC A 0 0 0 0 0 0 0 0 0 0
MC B 0 0 0 0 0 0 0 0 0 0
MC C 4 3 1 0 1 1 0 0 0 0
SA A 0 0 0 0 0 0 1 3 5 1
SA B 0 0 0 0 0 0 1 1 0 1
SA C 0 0 0 0 0 0 0 0 0 0

TONS | 54C | 51C | 42C | 60C | 57C | 66C | 12C | 24C | 30C | 12C

As it is shown in Table 7, in some cases, the demadémand surpasses the transported quantity, since
was satisfied and in other cases the demand was exceeelegtything depends on the unit capacity, and it is not
(Table 8 shows decoded results built by considering tablakowed to run any route with less product than the truck
2 — 6), for this kind of problems there is not an issue if theapacity.
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Table 8 Units and type of drivers assigned by route

Route

TT PR TR |Tons|Route] DR 1 2 3 4 5 6 7 8 9 |10
MA | Mol. 2 60 | Any A 5 0 5 6 7 1 0 0 0 0
MA | Mol. 2 60 | Any B 0 5 1 0 0 9 0 0 0 0
MA | Mol. 2 60 | Any C 0 0 0 0 0 0 0 0 0 0
MB | Mol. 1 30 |Plain| A 0 1 0 8 3 0 0 0 0 0
MB | Mol. 1 30 |Plain| B 0 0 0 0 0 0 0 0 0 0
MB | Mol. 1 30 |Plain] C 0 0 0 0 0 0 0 0 0 0
MC | Mol. 2 60 |Plain| A 0 0 0 0 0 0 0 0 0 0
MC | Mol. 2 60 |Plain| B 0 0 0 0 0 0 0 0 0 0
MC | Mol. 2 60 |Plain] C 4 3 1 0 1 1 0 0 0 0
SA | Sanc 2 60 | Any A 0 0 0 0 0 0 1 3 5 1
SA | Sanc 2 60 | Any B 0 0 0 0 0 0 1 1 0 1
SA | Sanc 2 60 | Any C 0 0 0 0 0 0 0 0 0 0

TONS | 54C | 51C | 42C | 60C | 57C | 66C | 12C | 24C | 30C | 12C

Keys: TT: Truck Type TR: Trailers PR: Products DR: Drivers Mol.: Molasses

According to the values in Table 8, it is important tshown in Table 9, which it can be observed that
assign the right type of driver and truck to the route tmaintenance represents an important cost in the logistics
reduce costs, if it is not done, costs start increasing duepimcess, as well as idle time cost, due to it is important to
penalties caused by maintenance, truck drivers, or othegin drivers to reduce or eliminate those costs affecting the
factors. The minimum cost found by running the model isompany incomes and profit.

Table 9 Assignment total cost

Costs Current Using the Assignment Model | % Reduction
Assignmer $27¢ $22¢ 18.27%
Maintenanc $367,33. $195,00! 46.91%
Idle Time $123,98. $75,25( 39.31%
Penalt $13,95 $11,40( 18.32%
Logistics $3,23: $2,50( 22.64%
TOTAL $508,779 $284,378 44.11%

In this case, since the data from company is sensitivan the classic vehicle routing problem to create the daily
there were used values representing costs of penaltipgpgramme in which it was assigned the one hundred units,
however, those costs are proportional to the current cobtswvever, to apply the model in posterior days, assigned
in the company; thus, it is important to make an alignmennits should be removed from it, or add some constraints
into the operations of the logistics and traffic department to avoid consider them. Moreover, with obtained results, it
reduce costs and increase revenues. Savings are calculatas confirmed the impact of low trucks productivity due to
just for one assignment, showing the impact in those cosielays due to maintenance, idle time caused by the truck
but if it is considered that each month units are assigneddaivers or by delays on road from a source point to a
least 20 times (depending on the route), it would be showlestination point, which will cause additional costs or less
the real impact that can be achieved by consideringircomes since the units will make less travels, causing
mathematical model instead of just using trial and erréhose trucks cannot be assigned to other routes or

techniques as currently it is done. programmes. The application of the VRP adapted to
consider penalty costs shows a reduction about 44.11% of
7 Concluson and recommendations the total costs, which is important, since many of hidden

For freight transport companies, it is important t&0sts of the company are due to lack of productivity due to
develop a strategy to minimise logistics costs, since th&port time in scheduling preventive maintenance
main business is related to this activity, and it is the caseRiPgrammes, idle time caused by the truck driver, delays
this Mexican freight transport company, for which it iscaused in origin and destination centres, and also delays on
important to consider costs incurred in operations to hefpad (caused, for instance, by weather conditions), which
the company to find out ways to reduce them. Hence, it wiBPacts to the company and it is reflected directly in the
applied and adapted a vehicle assignment problem ba&&gts and incomes.
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On the other hand, this research can be extended [ip] VELARDE, J.M., GARCIA, S., LOPEZ, M.,
taking in count different factors identified as those that BUENO-SOLANO, A.: Implementation of a
cause more impact to the company, since in this case just Mathematical Model to Improve Sustainability in the
were included the penalty costs, but there are other Handling of Transport Costs in a Distribution
considerations that can impact the operations and work Network, Sustainability,Vol. 12, No. 1, pp. 1-10,
with the segregation of them, like the logistics costs  2019. https://doi.org/10.3390/su12010063
(caused by the delay in the release of daily programni&l] VIDAL, T., LAPORTE, G., MATL, P.: A Concise
lack of deposits of travel expenses to the truck drivers, Guide to Existing and Emerging Vehicle Routing
delay in releasing load orders or purchase orders in fuel Problem VariantsEuropean Journal of Operational
stations, among others). Also, further research can be Research Vol. 286, pp. 286-287, 2020.
developed by using the VRP model to move trucks https://doi.org/10.1016/j.ejor.2019.10.010
between routes, considering a specific rout as starting poji2] MEHDIZADEH, A., CAl, M., HU, Q., YAZDI, M. A.
and incorporating it to others until it is assigned to the final ~ A., KALEJAHI, N. M., VINEL, A., RINGDOM S.
circuit, if it is required because of operations. E., DAVIS, K. C., MEGAHED, F. M.: A Review of

Data Analytic Applications in Road Traffic Safety,
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Abstract: The paper presents the analysis and comparison of management tools and systems usage in companies in Czect
Republic as the part of the research that has been done in 2013 and then in 2021 via structured questionnaires. The aim
of the paper is to define which management tools and systems are being used by Czech logistics centers, distribution and
transport companies and warehouses, what are differences based on the company size (micro, small and medium, large
size companies) and what are similarities and new trends across the research sample. The output of the research present
the total and relative frequency of management tools and systems usage comparing 2013 and 2021 outputs and describe
current trend of usage, especially with continuous improvement tools (Kaizen, Lean, 6Sigma) that popularity and positive
impact on companies’ metrics and results is unarguable. TOP 10 management tools and systems are almost same in 2013
and 2021. Usage of management tools and systems in 2021 is higher than 2013 and the increase is significant. We can
see the progress of KPI which total frequency (TF) was 25 and relative frequency (RF) was 5.80% in 2013 and 2021
results presents TF: 292 and RF 76.40%.

1 Introduction separately and describe their importance but from the

The management of every company plays a key role @erall perspective it is necessary to have complex
define the strategy and philosophy with steps how @pverage of planning, organizing, leading and controlling
achieve planned goals and how to ensure competitivene§sfulfill the strategic goal as one point cannot work with
The primary points or management functions of strategpother [3-5].
set up are planning, organizing, leading and controlling [1]. The secondary management functions are decision-

The main purpose of the planning is to realizénaking, communication and implementation. These
opportunities and to choose the most effective way &gcondary functions are omitting very often but they are
achieve goals on time, with planned costs and availabfery important to make a suitable work-environment and
resources. There are three areas of managerial planningp —Support primary management functions. Decision-
strategic (long-term), tactical (mid-term) to supporfnaking mc_ludes W|_d¢ range of .techr.uques and atntudes to
strategic plan and operative (day-to-day) to cover daifjpake the nght_deqsmn in the right time. In_the_ most ideal
progress and prioritization of activities [2]. Prioritization isvay, the decision is made based on the objective inputs or
closely connected with organizing — the process éfata, but managers are facing decision-making problem
resources assignment to tasks, activities and projects tWhout any data available — experience, knowledge and
are key to achieve company goals. The leading includaiso luck are important. Based on the decision-making,
key managerial abilities for effective planning andPlanning, organizing, leading and controlling are easier or
Organizing in the company process. The Controuing is tHaore difficult. The communication builds bridges between
process of continuous progress check and comparing witAcision making and all primary management functions
plans to define if any corrective action is required or nol6]- The implementation relates to processes, products and
There are many researches that analyze these pofit@ir changes in the time — change management [7].
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Dynamic progress and development push companies t&trategic Planning offers a systematic process to ask and
constantly improve all processes to maintain a position inanswer the most critical questions confronting a
the market. Management tools are one of the basiananagementteam - especially large, irrevocable resource
elements for managing the company’s performance [8]commitment decisions [15].

More and more, it is important to collect the right data for BSC (Balanced Scorecard) has become the most widely
the necessary analyzes so that the right decisions can lapplied performance management system today. It is a
made. An appropriate set of tools plays a crucial role in thesystem of management and measurement of the
whole cycle of the company and it is very important for the performance of the organization, which is based on
natural and sustainable development of the organizationlefining a balanced system of interrelated indicators of
[9]. The basis of every company is a vison and a plan. Abusiness performance. It measures performance across a
common cause of failure is the application of inappropriatenumber of different perspectives (financial, internal
tools or their incorrect use [10]. For this reason, companie$usiness process, innovation and learning and customer
also need to focus on training in management toolsperspective) [16].

whether they are employees working on internal processOEFQM Excellence Model (also used in short version
working on business development or supply chainEFQM Model) was developed by the European
management [11,12]. Foundation for Quality Management as a framework for

Management tools and systems allow the companies téhe implementation of quality management methods in
manage internal processes easily and more effective. Thefe organization. The process perspective is comprised of
are lot researches on management tools and systems usiggveral categories of indicators from financial and
worldwide but only couple of these researches focus orcustomers to people and leadership [17].

Czech Republic. The following chapters presents thegvA (Economic Value Added) is a frequently used
outputs of research to understand and describe usage fdicator of organizational performance. A positive EVA
management tools and systems in logistics companies igjgnifies the value for the shareholders. A negative EVA
Czech Republic and discusse obtained results in the contexdicates the loss of value. The basic idea of the indicator
of similar, previously conducted research studies. Thisjg that a company can reach the profit only if its revenue
research builds on a study from 2013 [9,11,13] andcovers the company’s cost and the cost of capital. EVA

compares the results achieved in 2021. is designed to give shareholders better information about
the efficiency of managers’ decisions that should create
2 Management tools and systems — the greater company’s wealth [18].
theoretical background * ISO 9000 familyis a part of the family of international

Academics define an immense number of managemerﬁtandards issued by the ISO (International Organization
methods, tools, techniques or indicators that werefor Standardization) focusing on quality management.
developed to help the companies achieve their goalsStandards of this system are not a management method,
Summary of management methods, tools, systemdt is a standard or norm, which serves as a reference
according to the areas of management are listed irnodel for setting the basic management processes in an
Appendix 1. For a purpose of this study, we were awareorganization that continuously helps improve the quality
that finite, processable number of tools must be chosenof provided products or services and customer
Finally, there were 17 selected and consideredsatisfaction (quality management system). It can be used
management tools, methods, systems, techniques c¢ds a tool for business process and continuous
indicators to put into questionnaire. The theoretical performance improvement [19].
background of these methods is as follows: *ISO 14000 family is used for environmental
« BCG Matrix (Growth-share matrix) is a portfolio Management systems. This standard requires the
planning tool developed by the consulting Companyorganization to identify all the environmental impacts
Boston Consulting Group (BCG). The BCG matrix is and related aspects of its business. In addition, it defines
based on the product life cycle and is used for thethe objectives of environment and introduces measures to
evaluation of the organization’s product portfolio from improve performance through process improvement in
two points of view: market growth and relative market areas of high priority [19].
share. This tool helps managers determine which produdaizen is a method of gradual improvement based on
the company should investigate and which one theycultural traditions of Japan. The improvement focuses on
should avoid or withdraw from the market [14]. the gradual optimizing of the processes and work
Business Plan, Strategic Planning (strategic Practices, quality improvement and scrap reducing,
document)is a comprehensive process for determining material and time savings leading to cost reduction, work
what a business should become and how it can bestafety and reducing workplace accidents [20].
achieve that goal. It appraises the full potential of aKPI (Key Performance Indicators) defines key metrics
business and explicitly links the business’s objectives toof performance that relate to processes, services, business
the actions and resources required to achieve them.
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unit and whole organization. KPl measures strategicaffecting the success of an organization or any other
goals achievement in the time [21]. evaluated system. Most often, SWOT analysis is used in
Lean Managementis a very broad management tool the strategic management of an organization in the
[22]. The term philosophy that the organization evaluation of a strategic intention. The author of SWOT
(enterprise) must accept is most often used in connectioanalysis is Albert Humphrey, who designed it in the
with Lean. Lean is based on several basic principlessixties of the 20th century [24].

Primarily it is the effort of the organization toe TQM (Total Quality Management) is a very complex
continuously improve in all areas and to avoid management approach that puts emphasis on quality
unnecessary wastage. The second principle is the bestanagement in all dimensions of the organizational life.
possible satisfaction of customers’ needs, no matter howit goes beyond quality management. This method ensures
Lean is often used with different attributes; depending oncooperation of everyone in a company. Itis also a method
the field this philosophy is applied [20]. of strategic management and a management philosophy
MBO (Management by Objectives) was designed byfor all the organizational activities. Associated business
Peter F. Drucker as a method based on setting and mutugtocesses within this tool force the production to meet
agreement of the objectives and the evaluation of theand exceed the needs and expectations of a company’'s
success of their achievement. The task implementers areustomers [19].

allowed to decide which method is most appropriate to

achieve the objective. The implementer delegat Current state of knowledge

responsibility to meet the objective. The method is The current researches describe the importance of
applicable in virtually all management fields [23]. management tools and systems but mostly from the very
PEST(LE) analysis is an analytical technique used fogtrait perspective — by single tool or system. Strategic
the strategic analysis of organizational surroundingdocument has been described and analyzed by lot of
PESTLE (sometimes also PESTEL, SLEPTE etc.) is agsearches. Naseri et al. [25] identified the strategic plan as
acronym and each letter represent a different type tfe critical document for operation and budget planning.
external  factors  (Political, Economic, Social,They also described close interaction between strategic
Technological, Legal, and Ecological) [24]. document and SWOT as the key input for the strategic
Porter’s five forcesis the work of Michael E. Porter. It planning. Dewi and Sunpranto [26] presented similar
is a way of analyzing the industry and its risks. The modeltputs of the research as they identified strategic
works with five elements (Five Forces). The principle oflocument importance from the companies standards and
this method is forecasting the development of thgolicies perspective as an important part of the strategy.
competitive situation in analyzed industry, based on SWOT analysis is well-known and popular tool. Based
estimating the potential behavior of subjects and objeats Rehot et al. [27], the quality of strategic plan and
involved in a given market and forecasting the risk adocument is always as good as SWOT analysis inputs are.
imminent business [25]. Begon and Todorova [28] evaluated that it doesn't make
Six Sigmais a complex method of management. It isense to prepare strategy without SWOT because the
known more as a philosophy that a company must folloWOT provides a knowledge level that is critical to
It is one of the TQM approaches initiated by Motorolainderstand an organisation from the different point of view
(further adopted and propagated by GE), where the focitsapply the most effective strategy and to focus on the
is put on continuous improvement (innovation) of theight things together with SMART approach.

organization by understanding customers’ needs, using ISO standards — 9000 and 14000 are also very
the process analysis and standardization methods in thgortant systems for industrial companies. Especially
measurement. It is a comprehensive, flexibléSO 9000 is being the part of industrial companies for a
management system that is based on understandingg time. Bello-Pintado et al. [29] presented research
customers’ needs and expectations, on disciplined useosftputs with 1ISO 9000 positive impact on job satisfaction
information and data to management and decisi@nd affective commitment as the system supports the
making. It measures the process capability and stabiliggality extremely. ISO 14000 is controversial topic based
by determining the rate of DPMO (defects per millioron Wang and Zhao [30]. Based on their research, ISO
opportunities) [20]. 14000 is perceived as the necessary standard without any
SMART is an analytical technique for designingadded value from the employees perspective. The different
objectives in management and planning. SMART is a@utputs were presented from the economic perspective
acronym from the initial letter of the English names opresented by Romero et al. [31] who evaluated positive
the objective attributes (Specific, Measurableimpacts on economic results especially in large sizes
Achievable/Acceptable, Realistic/Relevant, and Timeompanies who reduced emission and got the certification.
Specific/Track-able) [23]. Total Quality Management (TQM) is the purpose of
SWOT analysis is a universal analytical techniquénany researches. Romero et al. [31] identified that TQM is

focusing on the evaluation of internal and external factogéitical tool that required well-experienced experts with
capabilities to cover quality planning, quality control ,
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quality assurance and quality improvement together wit2. What are the biggest differences of management tools
the digitalization and lean manufacturing systems and systems usage in 2013 and 20217
implementation. The TQM is closely connected with Lear8. What are differences of management tools and
Management [32]. Outputs of Poppendieck and systems application between micro size, small and
Poppendieck research [33] presented three critical points — medium size and large size companies?

reduction of wasting, effectivity and employee motivation

as the key of the TQM and Lean approach. Tetteh et al. [33] Table 1 Company size categories based on quantity of

also define Lean management as the key technique to employees

redesign the internal process with positive business impac{ Company size| Number of Group
but with continuous development of employees as the key| categories employees

factor and resource to define the opportunities and to work| Micro size 1-1C A
on improvements as the lean manufacturing is continuous Small siz 11-5C B
improvement process. Six Sigma (6Sigma) is also being| Medium size 51— 10C B
more and more popular. The current researches describé medium size | 101- 25( B
DMAIC approach popularity, f.e. Patil et al. [34] because Large siz 250 4 C

DMAIC (define, measure, analyze, improve, control)
covers all critical parts of improvement process so this The primary data were collected in 2013 in Czech
methodology has its popularity especially in the large sizgepyplic. Totally 500 questionnaires were sent and after
companies with Black Belt experts onsite. filtration and reduction, 431 replies were evaluated so
Management tools are one of the basic elements f@jia|ly 86.20% of feedback was analyzed in 2013.

managing the company’s performance. More and more, it The purpose of 2021 questionnaires were to analyze the
is important to collect the right data for the necessagy,rrent state of management tools and systems usage in
analyzes so that the right decisions can be made. ffyystrial company in Czech Republic. The data presented
appropriate set of tools plays a crucial role in the wholg this research are made of totally 382 replies that were
cycle of the company and it is very important for theecejved from total amount of 415 questionnaires, so 2021
natural and sustainable development of the organizatig()ccess of return is 92.00%.

[35]. _ From the total amount of 431 inputs, the structure of the
The trend and probably a key area of using managemeig; 3 sample was following:

tools is digitization. It allows you to combine all the needs, Company size categories98 micro size (22.70%)

in one place with the application of the necessary tools and 515 small and medium size (50.10%), 117 large size
visualizations to satisfy all the areas of the company [36]. (27.10%). ' ’

» Logistics business areas:82 logistics centers
4 The methodology of the paper and data (19.00%), 195 distribution and transport companies
collection (45.20%), 154 warehouses (35.70%).
Goal of the paper has been set to analyze and describe All companies provide the current status of the
the current situation of 17 management tools and systems management tools and systems usage.
usage in logistics companies in Czech Republic in 20Zhe sample of 2021 was following:
compared to research data from 2013 to analyze the Company size categories42 micro size (11.00%),
progress. The data from 2013 was part of authors research 203 small and medium size (53.10%), 137 large size
about management tools, systems, techniques usage (35.90%).
[9.11,13]. All respondents had an optiGrther Toolthat . | ogistics business areas:30 logistic centers
was not mentioned above. (7.80%), 206 distribution and transport companies
The questionnaire has been prepared a sent into the (53.90%), 146 warehouses (38.20%).
Czech companies from the different logistics business companies provide the current status of the
areas (logistics centers, distribution and transport management tools and systems usage.
companies, warehouses). Then data has been analyzed ang qpy i samples from 2013 and 2021 are not completely
evaluated with using of statistical methods (percentag@e same. the portion of small and medium size and large
summary, total and relative frequency), comparison Wit§ize companies is very similar. The same similarity is
usage of bar charts visualization. visible from the business areas perspective.
For the purpose of this paper research, the company
size categories are defined in Table 1. 5 Results of the research

Three research questions were formulated: . . .
1. What is the frequency of defined management tooj@sf The questionnaire has been prepared a sent into the

and svstems in companies in Czech Republic in 20 zech companies from the different logistics business
y P P eas (logistics centers, distribution and transport
compared to 2013?

companies and warehouses). Then data has been analyzed
and evaluated with using of statistical methods
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(percentage, summary, total and relative frequencydenters, distribution and transport companies and
comparison with usage of bar charts visualization. Chaptearehouses. Table 2 presents the frequency (total and
present most important findings of research. Followingelative) of 17 chosen management tools and systems usage
outputs presents trends of management tools and systemithin research sample in 2013 and 2021.

usage in companies in Czech Republic from logistics

Table 2 Total and relative frequency of management tools and systems usage in 2013 and 2021

Total Relative Total Relative
Method, Tool,
System Frequency Frequency | Frequency| Frequency
2013 2013 2021 2021

Strategic docume 234 54.29% 357 93.42%
SWOT 18¢ 43.85% 28¢ 75.34Y%
ISO 900( 154 35.73% 25C 65.41%
ISO 1400 70 16.24Y% 152 39.77%
SMART 57 13.23Y% 99 25.93%
TOM 57 13.23Y% 12t 32.71%
EVA 30 6.96% 24 6.27%
KPI 25 5.80% 292z 76.40%
BCG 23 5.34% 28 7.30%
BSC 23 5.34% 36 9.40%
Kaizer 14 3.25% 16C 41.82%
Lear 14 3.25% 15C 39.21Y%
MBO 12 2.78% 15 3.87%
6Sigm 10 2.32% 81 21.14%
EFQM 10 2.32% 17 4.41%
5F Porte 7 1.62% 9 2.33%
PESTLE 6 1.39% 7 1.81%
Other: 10 2.32% 43 11.20%

Table 2 presents the answer to the first researcbhmpanies. The biggest progress has been performed by
qguestion. The most important tool in 2013 was strategaontinuous improvement tools — Kaizen, Lean and 6Sigma.
document that was used by 234 companies (54.80%hese tools are often presented as a key for companies
Surprising result was shown by SWOT 189 (44.30%) thajperation and progress at the market. A growth of
popularity and benefit has been increasing in last couple@ntinuous improvement tools is significant — Kaizen
years generally. ISO systems (9000 and 14000) came aft2g013: 14 companies; 3.25% vs. 2021: 160 companies;
— ISO 9000 154 companies (36.10%) and 1SO 14000 7Q.82%), Lean (2013: 14 companies; 3.25% vs. 2021: 150
companies (16.40%). The rest of management tools acompanies; 39.21%), 6Sigma (2013: 10 companies; 2.32%
systems were below 15.00% of usage that was interestivgy 2021: 81 companies; 21.14%).
finding. Especially for Kaizen, Lean and 6Sigma, the Following figures presents the details of micro, small
results of very low usage were not expected. and medium, large size companies

The biggest difference of 2021 outputs are visible in Figure 1 shows the relative frequency of management
increase of management tools and systems usagetdonls and systems that are being used in micro size
general. The strategic document is being used by 3B6@mpanies (up to 10 employees). Figure 2 shows the usage
(93.42%) of respondents. SWOT, ISO 9000. ISO 1400ff tools and systems in 2021 and outputs are compared.
and TQM still have their important role in Czech

~ 89 ~

Copyright © Acta Logistica, www.actalogistica.eu



o Acta logistica - International Scientific Journal about Logistics
g Volume: 9 2022 Issue: 1 Pages: 85-98 ISSN 1339-5629
3 ﬁ/ MANAGEMENT TOOLS AND SYSTEMS - USAGE IN LOGISTICS COMPANIES IN THE CZECH REPUBLIC
?}o Adam Pawliczek; Pavel Kolos; Radim Lenort; Stefan Kolumber; Pavel Wicher
b
strategic document 33.90%
SWOT 40.60%
ISO 9000 24.10%
ISO 14 000 9.80%
SMART 10.30%
TQM 10.30%
EVA 3.10%
KPI 1.80%
BCG 3.60%
BSC 3.60%

Kaizen 1 1.30%

Lean 1.80%

MBO 2.70%
6Sigma  0.00%
EFQM 1.30%
5F Porter * 1.30%
PESTLE * 1.30%
Others » 1.30%

0% 20% 40% 60% 80% 100%

Figure 1 Usage of management tools and systems in micro size companies in 2013

strategic document

59.50%
SWOT 42.80%
ISO 9000 19.00%
ISO 14 000 4.70%
SMART 9.50%
TQM 11.90%
EVA 4.70%
KPI 35.70%
BCG 4.70%
BSC 4.70%
Kaizen 2.30%
Lean ' 0.00%
MBO 2.30%
6Sigma = 0.00%
EFQM 2.30%
5F Porter = 2.30%
PESTLE @ 0.00%
Others 7.10%
0% 20% 40% 60% 80% 100%

Figure 2 Usage of management tools and systems in micro size companies in 2021

The detalil of micro size companies from 2013 presents, The data from 2021 are very similar to 2013 outputs.
that also for this area strategic document (33.90%), SWQhere is a significant growth of strategic document usage
(40.60%), 1SO 9000 (24.10%) are the three most importaf®013: 33.90% vs. 2021: 59.50%). The biggest increase is
tools and systems that are used. Boundary of 10% was giesformed by KPI (2013: 1.80% vs. 2021: 35.70%). We
exceeded by SMART (10.30%), TQM (10.30%). ISCan see also small drop of 1ISO 9000 (2013: 24.10% vs.
14000 (9.80%) is nearly. SMART role is to define the go#l021: 19.00%). The rest of tools are on same level of usage
of the micro size companies as all employees needsitn2021 as in 2013. The trend of continuous improvement
understand clearly what the mission is and what is requireabls (Kaizen, Lean and 6Sigma) is almost the same in
to achieve the goal. TQM presents the key system to rig821 as it was in 2013 — Kaizen (2.30%), Lean and 6Sigma
the competitiveness of the micro companies that are facittgpth 0.00%).
the larger companies. The rest of the management tools andFigures 3 and 4 present the outputs of small and
systems are being used rarely and 6Sigma is not used inmadium size companies (11-250 employees) usage of
sample of micro size companies. management tools and systems in research sample from

2013 and 2021 and their comparison.
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strategic document

0%

76.50%
SWOT 45.30%
ISO 9000 47.10%
ISO 14 000 21.80%
SMART 17.10%
TQM 13.50%
EVA 9.40%
KPI 8.20%
BCG 7.60%
BSC 7.10%
Kaizen 2.90%
Lean 3.50%
MBO 3.50%
6Sigma = 2.00%
EFQM 2.90%
5F Porter » 1.20%
PESTLE » 1.80%
Others 2.40%

20% 40% 60% 80% 100%

Figure 3 Usage of management tools and systems in small and medium size companies in 2013

strategic document

0%

96.00%
SWOT 73.80%
ISO 9000 59.10%
ISO 14 000 40.40%
SMART 22.20%
TQM 23.60%
EVA 5.90%
KPI 71.40%
BCG 6.90%
BSC 10.30%
Kaizen 24.10%
Lean 20.60%
MBO 2.90%
6Sigma 8.00%
EFQM 3.90%
5F Porter 2.90%
PESTLE 2.40%
Others 8.80%

20% 40% 60% 80% 100%

Figure 4 Usage of management tools and systems in small and medium size companies in 2021

The outputs from 2013 of small and medium siz&trategic document (96.00%) is still the most important
companies show the increasing trend of strategic documéonl. SWOT (73.80%), 1ISO 9000 (59.10%), ISO 14000
importance as 76.50% are using it. ISO 9000 (47.10%}0.40%) are still very important for small and medium
exceeded SWOT (45.30%). Comparing to micro sizeize companies and their growth is confirming that.
companies — also IS0 14000 (9.80% vs. 21.80%) is mdr®wever, the biggest progress is again performed by KPI
important for small and medium size companies. We cdi1.40%) that causes jump of KPI to the third position of
see increasing trend of EVA (9.40%), KPI (8.20%), BCGisage in 2021. We can also see a positive growth of
(7.60%), BSC (7.10%) comparing to micro sizecontinuous improvement tools (Kaizen, Lean, 6Sigma) as
companies. However, the occurrence of Kaizen (2.90%f, 2013 all of them were below 4.00% of relative frequency
Lean (3.50%) and 6Sigma (1.80%) is still not extensive asd in 2021 results are: Kaizen (24.10%), Lean (20.60%)
we would predict higher volume based on the current treaehd 6Sigma (8.00%) that confirms the popularity of these
in the world. tools especially in industrial companies.

The 2021 results present significant increase of all Figures 5 and 6 present the data of large size companies
management tools and systems usage comparing to 20&8h more than 250 employees from 2013 and 2021.
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Figure 6 Usage of management tools and systems in large size companies in 2021

show

The results of large size companies research from 200.00%), ISO 9000 (89.00 %), SWOT (87.60%), are still

that strategic document (84.80%)key tools and systems for large companies. As we saw in
SWOT (63.60%), ISO 9000 (60.60%) are key tools anghicro, small and medium size companies, new key
systems. The impact of SMART is almost on the sammanagement tool in 2021 is KPI that presents 96.30% in
level as in small and medium size companies (15.2092021 and it means the second position and confirm the
The increasing trend of TQM (33.30%), EVA (21.20%)increase of importance of KPI that is currently one of the
KPI (21.20%) continues. The significant growth is inmost important tools. The continuous improvement tools
Kaizen (18.20%), Lean (12.10%), 6Sigma (21.20%)ump from 2013 to 2021 is extreme Kaizen (2013: 18.20%
Based on that, we can say that bigger companies focuswn 2021: 80.20%), Lean (2013: 12.10% vs. 2021: 78.80%)
the continuous improvement tools that Kaizen, Lean arahd 6Sigma (2013: 21.00% vs. 2021: 47.00%).
6Sigma are. Large size companies have also 9.10% of
Other tools and systems.

The 2021 outputs follow on increasing trend of small
and medium size results. The strategic document
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6 Discussion of research results

The summary of TOP management tools and systems
for micro, small and medium, large size companies from
2013 and 2021 is presented in Table 3.

Table 3 Summary of TOP 10 management tools and systems usage comparing 2013 and 2021
TOP Total Relative Total Relative
10 2013 Frequency | Frequency 2021 Frequency | Frequency
2013 2013 2021 2021

1 | Shaegc 234  54.200 SUAtEYIC 357 93.42%

ocument document
2 | swoT 18¢ 43.85%| KPI 29z 76.40%
3 |1SO 9000 154 35.73%| SWOT 28¢ 75.34%
4 |1SO 14000 70 16.24%[ SO 9000 25(C 65.41%
5 | SMART; TQM 57 13.23%| Kaizer 16( 41.82%
6 | SMART; TQOM 57 13.23%[ ISO 14000 152 39.77%
7 |EVA 30 6.96%| Lear 15( 39.21%
8 | KPI 25 5.80%| TQM 12F 32.71%
9 |BCG;BS( 23 5.34%| SMART 99 25.93%
10 |BCG; BSC 23 5.34%] 6Sigm: 81 21.14%

Table 3 presents the overall results for usage of
management tools and systems in micro, small and
medium size and large size companies. We can see that in
TOP 10 are almost the same management tools and
systems in 2013 and 2021 - strategic document, SWOT,
ISO 9000, ISO 14000, SMART, TQM an KPI. However,
the total and relative frequency is different together with
the position of every single system or tool. Generally, 2021
usage of management tools and systems is higher than
2013 and the increase is significant. We can see the
progress of KPI which total frequency (TF) was 25 and
relative frequency (RF) was 5.80% in 2013 and 202B.
results presents TF: 292 and RF 76.40%. New members of
TOP 10 are continuous improvement tools (Kaizen, Lean
and 6Sigma) which popularity and importance is growing
and our research confirms the trend.

We can say that the goal of the paper to analyze and
describe the current situation of management tools and
systems usage in companies in Czech Republic was
fulfilled. The three research questions were answered as
follows:

1. What is the frequency of defined management tools
and systems in companies in Czech Republic in 2021
compared to 2013Both (total frequency and relative
frequency) for all tools are presented in Table 2 and
TOP 10 summary is shown in Table 3.

2. What are the biggest differences of management tools
and systems usage in 2013 and 20Zh@ biggest

The growth of KPI was presented above but to
summarize that, 2013 outputs are TF 25 and RF
5.80% and 2021 outputs are TF 292 and RF 76.40%
that is significant increase. Continuous improvement
tools deserve own research but as a part of this paper,
we can see that the importance and popularity has
grown significantly as KPI - Kaizen (2013: TF 14; RF
3.25% vs. 2021: TF 160 companies; RF 41.82%),
Lean (2013: TF 14; RF 3.25% vs. 2021: TF 150; RF
39.21%), 6Sigma (2013: TF 10; RF 2.32% vs. 2021:
TF 81; RF 21.14%).

What are differences of management tools and
systems application between micro size, small and
medium size, and large size companiBis€ data that

are shown in chapter 3 presents very similar trend of
management tools and system usage with little
differences. For all groups — micro, small and
medium and large size, strategic document, KPI, ISO
9000 and SWOT are the most important ones. The
biggest difference is with continuous improvement
tools usage in large companies comparing to micro
and small and medium size. The micro size
companies almost don’t use them. Small and medium
size companies have the usage of Kaizen, Lean and
6Sigma but the real progress and usage is visible in
the large size companies that have completely
different attitude to Kaizen, Lean and 6Sigma usage.

differences between 2013 and 2021 are frequency of The main research findings of authors that worked on
management tools and systems usage, importancesafme area of research are listed in Table 4. We can state
KPI and usage of continuous improvement tools. Alhat our results are in accordance with the conclusions of
tools have higher total and relative frequency in 202previous research studies.
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Table 4 Main findings of similar research studies
Author Research output

f Johnsor[37] Key tool for competitiveness is strategic docun

2 | Analoui [38] Strategic document and other management methods increase preparation of
3

4

enterprises to dynamic markets char

Anderser[39] Strategic document is important tool for company perform
Performance increase is supported by strategic document and overall planning
process and management tools, method L
Strategic document is key element that needs to be updated to increase the
possitive impac
Strategic document and other management method and techniques is a must for
long-term succes
Strategic management is mainly focused by large size companies comparing to
7 | Stonehouse [43] medium and small size companies that focus on process management and
planning
The size of company correlates with usage of management methods and
techniques as in large size company is higher usage of these manageme
9 | Laforet 2008 [45] Large size companies — more resources to utilise an advantage of management

tools to support KPI
10 | Tapinos, 200446] | Strategic document defined as key for success in long term persj
11 | Hartz, 1998 [47] Long term goals, managerifitl tools and regular updates are three important
elements of successful compe

12 | Hussey, 199148] Smallsize companies use arrour-3 management tools at the aver
13 | Temtime, 200J49] | Strategic planning is important for resources planning and develo

Song [40]

5 | Rudd [41]

6 | Drucker [42]

8 | Frost, 2003 [44]

Research outputs from Table 4 underline important faBports of the Czech Republic at VSB — Technical
that usage of management tools, methods, techiques draversity of Ostrava, projects no. SP2021/71.
crucial especially for strategic management of companies
and that strategic document is key element of compa@eferences

success and development. Strategic planning is an effectiye AFONINA, A.: Strategic management tools and

approach to increase companies competitiveness at thetechniques and organizational performance: Findings
market. The important fact of these research studies was from the Czech Republidournal of Competitiveness,

that for large size companies is more common to use vol. 7, No. 3, pp. 19-36, 2015.
management tools and methods than for medium or smgl| ALDEHAYYAT, J., KHATTAB, A., ANCHOR, J.:

size companies. The Use of strategic planning tools and techniques by
_ hotel in JordanManagement Research Revievwgl.
7 Conclusion 34, No. 4, pp. 477-490, 2011.

The research questions were answered and fulfilleg®] SOKOLIC, D., MRAK, M.K., VRETENAR, N.:
The sample and data of the research are reliable and hugeBusiness management tools and firm performa#ite
The output of research performed in 2021 presents the International Multidisciplinary Scientific Conference
usage of management tools and system in logistics centers,on Social Sciences and Arts SGEBUIgaria, Albena
distribution and transport companies and warehouses andCo., 2017, pp. 139-146, 2017.
from the different size of companies — micro, small4] EFENDIOGLU, A., ARABALUT, A.. Impact of
medium and large compared to 2013 research results. strategic planning on financial performance of
Future researches could be aimed also on other countriescompanies in Turkey,International Journal of
as our research was performed only in Czech Republic Business and Managemeitol. 5, No. 4, pp. 3-12,
companies so it would be good to compare the attitudes 2010.
across different countries. It would be also good to deedly] FRIEDL, P., BILOSLAVO, R.: Association of
analyze concrete companies based on size or business areananagement tools with the financial performance of

companies: The example of the Slovenian construction
Acknowledgement sector Journal of Managing Global TransitioNol. 7,
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Appendix 1 Management methods, tools, techniques, systems according to areas
of management

Area of Name of tool, technique, method, system
management
7 Classes of Strategic Risks (Slywotzk$rategic document Porter 5F (Five Forces
Strategic Analysis,BCG (Boston matrix) BSC (Balanced Scorecard), the Blue Ocean Strategy, |Gap
Management Analysis, EFE Matrix, IFE Matrix, Hierarchy of Strategies, Management by Objectives, MOST,

PESTLE Analysis, the Strategy> Structure Principle, Forecasting, Scenarios Technigue,
SPACE AnalysisSWOT Analysis,SMART - Goal Design, VRIO Analysis, Winterling Cris|s
Matrix, Critical Success FactoKPI (Key Performance Indicator
Management | BSC (Balanced Scorecard), ERP (Enterprise Resource Planning), MBC (Management by
Organizatiol Competencies)MBO (Management by Objectives), Organizational Development, Pr
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Management, Project Management, Change Management, SOEM (Service Oriented E
Management), SOM (Service Oriented Manageme@wai)er 5F (Five Forces) Analysi8CG,

Critical Success Factors, Pareto principle, Strateg$tructure PrinciplePESTLE Analysis,
ReengineeringSMART - goal designSWOT analysis, VRIO analysis, KGI (Key Go
Indicators) KPI (Key Performance Indicators), Excellence Model EF

hterprise

ol

Quality
Management

APQP (Advanced Product Quality Planning), PDCA (Deming Cy&&)AIC Improvement
Cycle, Excellence ModétFQM, Kaizen, Quality Ringslean, Poka-yoke, Six SigmaZ,QM
(Total Quality Management), the 5S, DOE (Design of Experiments) Ishikawa diagram
model, Pareto Principle, FMEA (Failure Mode and Effect Analysis), FTA (Fault Tree Anal
QFD (Quality Function Deployment), House of quality, G8D (Eight Disciplines), N
(Measurement System Analysis), PPAP (Production Part Approval Process), (
Management SystenlSO 9001,

Kano
ySis),
ISA
Ruality

Innovation
Management

Blue Ocean StrategCAF (Common Assessment FramewoiRMAIC Improvement Cycle
PDCA (Deming cycle), Excellence Mod&FQM, Kaizen, Quality Rings, Open Innovatid
Six Sigma, TQM (Total Quality Management), User Centered Design, Brainstorrn
Mindmaps, Pareto principle, SMAI- goals desig!

nl
ning,

Change
Management

Three step change (Lewin), Four step change, Eight step change, organizational deve
change management by CSF (Critical Success Fad®arser 5F (Five Forces) Analysis, Kol
Cycle of learning, Delphi method, Pareto princiB®8ART - goals designSWOT analysis,
Scenarios TechniguPESTLE analysis

lopment,
D

Production
Management

ABC-D, BOA (Belastungorientiere Auftragsfreigabe), CIM (Computer Integr
Management), CRP (Capacity Resource Planning), DBR (Drum Buffer Rope), JIT (J
time), MRP (Material Requirements Planning), MRP Il (Manufacturing Resource Plan
ERP (Enterprise Resource Planning), KANBAN, FIFO (First In First Out), FEFO
Expired, First Out), HIFO (Highest In First OLit)FO (Lowest In First Out), Lean Productio|
BCG Matrix, Pareto principl VRIO analysis ISO 9001 1SO 14000

ated
ust-in-
ning),
First
n,

Marketing and
Sales

5K Method, TLM (Total Loyalty Marketing), Branding, Blue Ocean Strategy, Hol
marketing concept, Marketing strategy, Marketing mix 3V, 4C, 4P, Positioning,

(Customer Relationship Management), Brand Management, PR (Public Relations),

segmentation, Targeting, Product concept, Web marketing mix 4S, WOMM (Word of |
Marketing), Porter 5F (Five Forces) analysis, An off matriBCG (Boston matrix), Kang
model, Customer portfolio matriPESTLE analysis SWOT analysis VRIO analysis

stic
CRM
Market
Mouth

Process
Management

BCM (Business Continuity ManagemenBPM (Business Process Management), ITIL (I
processes managemenBix Sigmg PDCA (Deming cycle) DMAIC improvement cycle
reengineering, Time frames, statistical methISO 9001, TQM (Total Quality Managemen

CT

Economy and

Pareto principle, Financial leveraggESTLE analysisSWOT analysis, VRIO analysis, Breg
Even Point Analysis, Financial statements analysis, Determination of financial indi

14
cators

Finance (liquidity, rentability, inve_:stments, indeptedness, activities, market value, productivity), TCO
Management (Total Cost of Ownership), EBIT (Earnings before Interest and Taxes), Gross margirn, Cash
Flow, NOPAT (Net Operating Profit after Taxe§VA (Economic Value Added), MVA
(Market Value Added), WAAC (Weighted Average Cost of Capital), 29NPV (Net Prgsent
Value), IRR (Internal Rate of Return), man analysis (Altman-score)
Service BCG matrix,. Pareto principle, CorSet Framewqu, ITIL, ITSM (T Se_rvice Management),_
Management SSME (Service Science, Management and Engineering), SOEM (Service Oriented Enterprise
Management), SOM (Service Oriented Management), Services management system |CT 1SO
20000
Computer science SOA (Service Qriented Architecture), Code an(_j _Fix, EUP (Enterprise Unified Process), MSF
and IT " (Microsoft Solunons Framework), MMDIS_(MuItldlmensmnal Management and Developmgnt
Management of Information Systems), DSDM (Dynamic System Development Method), ASD (Adgptive
Software Development), BPEL (Business Process Execution Language), BPMN (Business
Process Modelling Notation), ISO 80(SO 9001, ISO 15504, 1ISO 200C
Process analysis, Benchmarking, Insourcing, Business Process Improvement, Outsourcing,
Facility Spatial optimization, SLA (Service Level Agreement), SLM (Service Level Management),
Management | SWOT analysis, Maintenance, FMS (Facility Management Systems), CAFM (Computer|Aided

Facility Management
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Logistics and

APS (Advanced Planning & Scheduling), Benchmarking, ERP (Enterprise Resource Plg
JIT (Just-in-time), KANBAN, MRP (Material Requirements Planning), MRP Il (Manufacty

nning),
ring

mpact

Transport Resource Planning), Outsourcing, SCM (Supply Chain Management), CPM (Critical Path
Method), TOC (Theory of Constraints), Network Analysis, model SCOR (Supply Chain
Operations Referen-model)
Project Gantt charF, Project sch_edule, Network analysis methods, RACI and RASCI responsibility
Management matrix, Project plan, Project-Based Management, WBS (Work Breakdown Structure),
Analysis, PMBOK (Project Management Body of Knowledge), PRINCE2 (Projects in
Controlled Environment), Project management standards 1SO 10006, ISO
Crisis Crisis plan, Winterling Crisis Matrix, Pareto principle, Forecas8MART - objective design
Managemel Scenarios techniqt
Knowledge . . . . . . .
Social network analysis, Sociogram, Sociometrics, Management epistemology, Learning.
Managemet

Risk Managemen

BASEL I-1ll, CorlA (Core Impact Assessment), Checklist analysis, CCA (Cause-Consed
Analysis), CRI (Continuous Risk Improvement), Delphi method, CCTA Risk Analysis

(Enterprise-Wide Risk Management), ETA (Event Tree Analysis), FMEA (Failure Mode

Analysis), HAZOP (Hazard and Operability Study), HAZID (Hazard Identification St

Winterling Crisis Matrix, Risk Management ISO 31000, OHSAS 1¢

Human Resource
Management

360° feedback, Jobs analysis, Social network analysis, BEI (Behavioral Event Interview

>Welch Matrix, Job description, Staff audit, Role prosets, Sociogram, Sociometny

specification, Satisfaction Survey Methc

uence
and

Management Method), CPQRA (Chemical Process Quantitative Risk Analysis), EWRM

s and

t Effects Analysis), FMECA (Failure Mode, Effects and Critical Analysis), FTA (Fault Tree

dy),

HRA (Human Reliability Analysis), PHA (Preliminary Hazard Analysis), PPAP (Production
Part Approval Process), Forecasting, RIPRAN (Risk Project Analysis), RR (Relative Rapking),
SA (Safety Audit) SR (Safety Review), VaR (Value at Risk), W-lI (What-if Analysis),

), Jack
, Job
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Abstract: The paper's main objective is to investigate the effects of personnel cost growth between 2014 and 2019 on the
profitability of selected large road freight transport companies based on the collection of publicly available data of these
transport companies. The first sub-objective of the paper is to conduct the necessary data collection from the financial
statements of road freight transport companies with more than 250 workers. The second sub-objective of the paper is to
define financial ratios and to assess the impact of personnel cost growth on the profitability of these enterprises. The third
sub-objective is to determine the development of selected financial ratios over the period 2014 to 2019 and to evaluate
the impact of personnel cost growth on the development of these ratios for selected transport companies. As a result of
the fulfilment of these goals, we identified that an increase in personnel cost led in chosen transport companies in the
years 2015 — 2016 to a significant decrease in labour productivity in the form of sales per employee and decreased profit.
In the years 2017 — 2018, the year-on-year increase in personnel cost slowed down with impact to improved labour
productivity and improved profit. In 2019 although another increase in personnel cost occurred, the situation changed,
and labour productivity and profit increased. Analysis of these data showed that an increase of labour productivity in the
form of sales per employee and profit increase in 2018 and 2019 was done thanks to the increasing price of transportation
that covered higher personnel costs.

1 Introduction From the perspective of freight transport companies,

Reducing costs and increasing efficiency are vefjie cost structure is also important. Many analyses have
important objectives for all service providers, which i$hown that the majority of costs in these companies are fuel
made possible by a thorough survey of demand in this ar€sts. personnel costs and tolls [4].

The intensity of transport activities linked to production Also, Sergio Camison-Haba and Jose A. Clemente-

and services is constantly increasing due to the economfylgnendros state that personnel costs (concerning transport
inefficiency of growth and supply chains' greatefime), energy consumption and depreciation of assets are
interconnectedness. The importance of carrying o@mong the significant components that have a majorimpact
research studies in this area stems from the fact that at l&¥fstransport costs [5].

30% of the costs of the entire supply chain come from Between 2014 and 2019, the average gross monthly
transport [1]. wage per employee in the Czech Republic grew

Road transport accounts for the largest share of freig#ignificantly across all economic activities [6]. This
performance in the EU of the three inland modes. Féicrease also applied to road freight transport companies,
example, from 2014 to 2019, road transport alwayé!'th a S|gn|f|c_ant increase in gross wages for truck and
accounted for more than three-quarters of total land freigti@iler truck drivers and other overhead transport workers,
transport (based on tonne-kilometres performed) [2].  see Table 3 [7]. _ - _

Cost management is becoming crucial for all transport The fact that the issue of the minimum wage in road
companies, and the rational organisation of freighifansportand its impact on the costs of transport companies

transport in time from A to B must be at minimum cost [3]iS very topical is evidenced, among other things, by the
presented outputs of the analysis of taxes and fees, which
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included, among other things, the amount of the minimuawverage wages, which is no longer (cannot be) eliminated
wage in road freight transport in selected EU countries (1% the growth in labour productivity per worker, labour
countries, including the Czech Republic). Based on @roductivity is expressed as a share of sales per CZK of
comprehensive comparison, it can be concluded that thersonnel costs logically decreases. Therefore, labour
level of tax burden and charges on hauliers in EU countripeoductivity expressed in this way is the right indicator for
are significantly different. Hauliers are forced to includessessing the impact of average wage growth on the
increased taxes and charges in the prices for the servipesfitability of any enterprise.
provided, which may lead to a deterioration of The increase of personnel cost after 2014 in the Czech
competitiveness on the European road freight transpétepublic impacted all areas of businesses, and each
market for carriers from countries with the highest takusiness has different possibilities to mitigate the impact of
burden and charges (among other things, the value of thés increase on the profit. From cost reduction and
minimum wage in road freight transport was analysed) [ghroductivity increase to increasing selling prices for higher
An increase in average monthly gross wages withoutpersonnel cost impact. As a result of the fulfilment goals
corresponding reduction in the number of employeetefined in the abstract, we found the answer to the question
causes a significant increase in personnel costs for roaichow big transport companies were mitigating personnel
freight transport companies. Suppose this increase dost increase.
personnel costs cannot be reflected in an increase in the
selling prices of transport services or an increase in tge M ethodology
volume of such services or both. In that case, this1 Data sources
development leads to a reduction in the profitability of the |, order to ensure the objectives of this article, data
company. This has the effect of reducing Operating Profi,tained from the Merk [12] company database Justice
(OP) and Earnings Before Taxes (EBT) and subsequenfiys] portal were used. From the Merk database, economic
Earnings After Taxes (EAT), leading to a deterioration idata of companies belonging to the field of activity 4941 -
Cash Flow. The main objective of financial management {3y, freight transport within the CZ-NACE classification
to generate cash to meet the business's operational gagconomic activities were taken. Only enterprises with
strategic needs (objectives). Analyses show that cash flegg or more employees were selected, of which there were
forecasts encourage managers to focus on activities that iy total. For the analysis, data of 25 enterprises were
significantly improve the long-term cash position of thg,seq, which fulfilled the condition of their availability for
business [9]. _ , o all years within the assessment period from 2014 to 2019.
Lee (2012) provides evidence in his analyses that cagfe economic data taken included information on costs and
flow forecasts support managerial behaviour that hasi&,enyes from the Profit and Loss Statement and on assets
meaningful impact on reported earnings and reported caghyy sources of their coverage from the Balance Sheet.
flows [10]. _ _ _ Missing data for 2019, which were not yet included in the
Ensuring growth in the selling prices of transporjjerk company database, were taken from the Justice
outputs, or growth in these outputs to the extent that dbrtal.
eIiminat_es growth in pgr_sonnel costs means ensuring pata on the development of average monthly gross
growth in labour productivity. Researchers define laboyjages for economic activities, including transport and
productivity as the total output divided by operating INPUtSyarehousing within the Czech Republic, were obtained
Huseliq calculates labour productivity as the logarithm Gfom the Czech Statistical Office portal [6], and average
the ratio of sales to the total number of employees. It turigynthly gross wages of truck and trailer truck drivers were
out that thls_ method of calculation is convenient becausgiiained from the ISPV portal (Average earnings
is the only index that allows to compare the performan¢gsormation system), which is managed by the Ministry of
of enterprises and to evaluate the monetary value of tighqor and Social Affairs [7]. ISPV is a system of regular
return on investment fund [11]. monitoring of the earnings level and working hours of
Labour productivity in the form of Sales per Employeg msjoyees in the Czech Republic and contains data from a
has already been increased in freight transport companjggy|ar statistical survey, which is included in the program
to a level that is difficult to increase further, as operationgk " statistical surveys published by the Czech Statistical

downtime has already been eliminated to the maximugtfice (CSO) in the Collection of Laws for the relevant
extent possible. Further increases are, therefore, onrlyjendar year.

possible due to increases in transport prices unless they

lead to a reduction in transport performance. However, i Methodology for calculating labour
order to determine the impact of the growth in personnel productivity from the value of sales

costs on the profitability of transport companies, it is In order to demonstrate the impact of personnel cost

hecessary to calculate labour proc_juctwlty as a pmport&ﬁromﬂh on labour productivity, the labour productivity
of sales and personnel costs, i.e. to calculate labatr

> ndicator was chosen, which is based on the ratio of the
productivity not per worker but per CZK of personne )
X value of sales to personnel costs:
costs. When personnel costs increase due to the growth in

~100 ~

Copyright © Acta Logistica, www.actalogistica.eu



Acta logistica - International Scientific Journal about Logistics
Volume: 9 2022 Issue: 1 Pages: 99-107 ISSN 1339-5629

THE IMPACT OF THE DEVELOPMENT OF PERSONNEL COSTS ON THE PROFITABILITY INDICATORS OF
ROAD FREIGHT TRANSPORT COMPANIES IN THE CZECH REPUBLIC
Josef Kutac; Kamila Janovska; Tomas Kutac; Petr Besta

Lp= S a " C.S.CARGO a.s.
- PC - Raben Logistics Czech s.r.o.
Wwhere: o - NIKA Logistics a.s.
LP - Labour Productivity (CZK/CZK) - O.K. Trans Praha spol. s r.0.
S - Sales (CZK) - Smidl s.r.o.
PC - Personal Costs (CZK) —  ANEXIASro

- COMETT PLUS, spol. sr.o.

— FTL-First Transport Lines, a.s.
KOUBA Trans, s.r.o.

Logistics Solution, a.s.

MD Logistika a.s.

M-Logistic CZ, s.r.0.

2.3 Methodology for calculating operating
profitability ratios _

The following indicators were chosen to assess the
impact of the growth of personnel costs on the_
development of operating profitability of selected transport.

companies: S
OP - MOOS logistic s.r.o.

ROAgp = —= (2) - Nagel Czech Republic s.r.o.
where: - CDS s.r.o. N4achod
ROAop - Return on Assets within Operating Profit = Georgi trasporte s.r.0.
(%) - HODLMAYR Logistics Czech Republic a.s.
OP - Operating Profit (CZK) — Transcentrum automotive logistics a.s.
A - Assets (CZK) - VCHD Cargo a.s.

oP -
ROEyp = — 3) N!C(?TRANS a.s.
_ E — BiteSska Transport Company s.r.o.
where: N _ - BODOS Czechia as.
I(:S)/())Eop - Return on Equity within Operating Profit _ Elflein Trasport s.r.o.
() ..
. - AGF Food Logistics a.s.

E - Bquity (CZK) OP - ICOM transport a.s.

ROP,p = — 4)
where: P Based on the data obtained in this way, summary data
ROPRys - Return on Personnel Costs within Operatinéor the selected transport companies were cre_ated using a
Profit (%) ontingency table in MS Excel, and they are included in

P - Personal Costs (CZK) Table 1.

24  Selected companies

For the purpose of this article, data for the period 2014—
2019 of the 25 largest companies (over 250 employees)
providing road freight transport were used:

Table 1 Total values of financial indicators from 2014 to 2019 (CZK million). Source: author’s calculation

Indicator 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Asset: 8364 | 9537 |1004«| 9871 | 9831|1045
Equity 2897 | 350€¢ | 369t | 338t | 3717 | 418¢
Personnel cos 2822 | 319t | 360 | 383¢| 404C | 4341
Impact of personnel costs on pr -2 822 -319¢|-3607|-383¢|-404(] -4 341
Operating Prof 53¢ 77¢ 572 224 21C 64~
Operating profit before personnel c 3351 | 3978 | 417¢| 406z | 425( | 4 98¢
Sale: 1599:| 17 23( | 18 33¢ | 1888: | 19 52( | 20 78:
2.5 Comparison of labour productivity and transport and warehousing, as well as of truck and trailer
personnel costs truck drivers between 2014 and 2019 in terms of their

For selected road freight transport companies, iBnpact on profits.
comparison was made of the development of labour Based onthe salesand personnel costs values presented
productivity, personnel costs and average monthly gros Table 1, labour productivity was calculated in Table 2

wages of all employees in economic activities, includin§€low, expressing the ratio of sales revenue from transport
performance to personnel costs.
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Table 2 Calculation of labour productivity as a ratio of the value of sales and personnel costs. Source: author’s calculation

I ndicator 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Sales (mil.CzZK 1599 | 17 23( | 18 33¢ | 18 88: | 19 52( | 20 78.
Personnel costs (CZmillion) 282:| 319¢| 360i| 383 404 434
Labour productivity Sales/Personnel cq§t8K/CZK) 5665 5.3911 5.08:] 4.92(| 4.831| 4.78;

Based on labour productivity and personnel costirivers obtained from the ISPV (Average Earnings
presented in Table 2, average monthly gross wages of lalormation System) portal [9], Table 3 was created
employees in economic activities, including transport ardemonstrating the development of these indicators
warehousing obtained from the Czech Statistical Offideetween 2014 and 2019.
portal [8] and average wages of truck and trailer truck

Table 3 Development of labour productivity, personnel costs and average gross monthly wages of drivers. Source: author's

calculation
Indicator 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Labour productivity Sales/Personnel cq§t8K/CZK) 56671 539c| 5.08| 4.92(] 4.831| 4.78¢
Personnel costs (CZmillion) 282:| 319¢| 3601 383 404 434

Average gross monthly wage of drivers (CZK/month}8 808 19 739 21 206| 22 747| 25 618 26 856

Average gross monthly wage in transportatici8 879 24 657| 25822 27 438 29 462 31 626
(CZK/mouth

Based on the values presented in Table 3, the year-on-year
differencesof these values were calculated in Table 4 and
Table 5in terms of their impact on profits

Table 4 Year-on-year differences in labour productivity, personnel costs and average gross monthly wages in terms of
their impact on profitsSource: author's calculation

Indicator 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Labour productivity (Sales/Personnel costs) 0.0%| -4.9%| -5.7%| -3.2%| -1.8%| -0.9%
Personal Cos 0.0%| -13.3%| -12.9%| -6.4%| -5.3%| -7.5%
Average gross monthly wage of drivers 0.0%| -5.0%| -7.4%| -7.3%| -12.6%| -4.8%
Average gross monthly wage in transportation 0.0%| -3.3%| -4.7%| -6.3%| -7.4%| -7.3%

Table 5 Cumulative annual differences in labour productivity, personnel costs and average gross monthly wages in
terms of their impact on profitSource: author's calculation

Indicator 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Labour productivity (Sales/Personnel costs) 0.0%| -4.9%| -10.3%| -13.2%| -14.7%| -15.5%
Personnel cos 0.0% | -13.3%| -27.8%| -36.0% | -43.2%| -53.8%
Average gross monthly wage of drivers 0.0%| -5.0%| -12.8%| -20.9%| -36.2%| -42.8%
Average gross monthly wage in transportation 0.0%| -3.3%| -8.1%| -14.9%| -23.4%| -32.4%

The data in Table 4 were used to create the graph in
Figure 1 and the data in Table 5 were used to create the
graph in Figure 2.
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Labor Productivity (Sales / Personnel costs) Labor Productivity (Sales / Personnel costs)
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Average gross monthly wage of Drivers Average gross monthly wage of Drivers
Average gross monthly wage in transportation Average gross monthly wage in transportation
Figure 1 Year-on-year increases in labour productivity, Figure 2 Cumulative annual increases in labour productivity,
personnel costs and average gross monthly wages in terms ofpersonnel costs and average gross monthly wages in terms of

their impact on profits their impact on profits

From the tables 2-5 and from pictures 1 and 2 for yeastow down even negative impact of personnel cost
2015-2018 we can identify correlation between increasingcrease.
negative impact of higher personnel cost and decreasing
labor productivity. In 2015 there was significant increasg.6 =~ Comparison of the development of personnel
of negative impact of higher personnel cost to profit that costs and operating profit
lead to decrease of labor productivity. In 2016 increase of Based on the values presented in Table 1, Table 6 below
personnel cost slightly slow down and labor productivityyas created with the data necessary to determine the
increase also slow down slightly. In 2017 and 2018 yeagevelopment of operating profit after excluding personnel
on-year decrease of both these indicators reduced by 5Q%sts, the development of the impact of personnel costs on
In 2019 year-on-year decrease of labor productivity agagofit and the development of operating profit.

Table 6 Development of operating Profit and personnel costs from 2014 to 2019 (CZK million)
Source: author's calculation

Indicator 2014 2015 2016 2017 2018 2019
Operating profit before personnel c 3 35 397t 417¢ 4 06: 4 25( 4 98¢
Impact ofpersonnel costs on pr¢ -282z| -319¢| -360i| -383f] -404(] -434]
Operating profi 53t 77¢ 572 224 21C 64E

Based on the values presented in Table 6, the year-qgmefit (see Table 7) and the cumulative year-on-year
year increments of operating profit excluding personnéhcrements of these indicators (see Table 8) were
costs, the impact of personnel costs on profit and operaticglculated.

Table 7 Year-on-year differences in operating profit and personnel costs from 2014 to 2019 (CZK million)
Source: author's calculation

Indicator 2014 2015 2016 2017 2018 2019
Operatincprofit before personnel co 0 61¢ 204 -117 18¢ 73€
Impact of personnel costs on pr 0 -374 -411 -231 -20z -301
Operating profi 0 244 -207 -34¢ -14 43¢

Table 8 Cumulative differences in operating profit and personnel costs from 2014 to 2019 (CZK million)
Source: author's calculation

Indicator 2014 2015 2016 2017 2018 2019
Operating profit before personnel ct 0 61¢ 822 70% 89 162¢
Impact of personnel costs on pr 0 -374 -788| -101¢| -121&] -151¢
Operating profi 0 244 37 -311 -32¢ 11C

The data in Table 7 were used to create the graphin
Figure 3, and the data in Table 8 were used to create the
graph in Figure 4.
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Figure 3 Year-on-year increases in operating profit Figure 4 Year-on-year cumulative increases
personnel costs in operating profit and and personnel costs

From the tables 6-8 and from pictures 3 and 4 is visiki growing continually. Operating profit starting in 2018 is
that in 2015 increase of personnel cost did not negativddack on 2014 level and continue growth despite increasing
impact operating profit yet. But in 2016 operation profipersonnel cost in 2019.
drop significantly. In 2017 is operation profit further
reduced and increase of personnel cost slow down slightd7  Operating profitability ratios
From 2018 operating profit is improving even personnel Based on the values shown in Table 1, the operating
cost continued to increase. From picture 3 correlatigsrofitability ratios within Return on Assets, Equity and
between operating profit before personnel costs and firRérsonal Costs within Operating Profit were calculated
operation profit is obvious. Cumulative amounts in pictur¢see Table 9, Table 10 and Table 11).

4 shows that negative impact of increasing personnel cost

Table 9 Calculation of RO - Return on Assets within Operating Profit from 2014 to 2019
Source: author’s calculation

Indicator 2014 2015 2016 2017 2018 2019
A - Assets (mill. CZK 8 36¢ 953i| 10 04« 9 871 9831 1045
OP- Operating Profit (mill. CZK 53¢ 77¢ 572 224 21C 64<
ROAop= OP/A-100 (%) 6.40%| 8.17%| 5.69%| 2.27%| 2.14%| 6.17%

Table10 ROEr - Return on Equity within Operating Profit from 2014 to 2019
Source: author’s calculation

Indicator 2014 2015 2016 2017 2018 2019
E - Equity (mill. CZK) 2 89t 3 50¢ 3 69¢ 3 38¢ 3 71; 418
OP- Operating Profit (mill. CZK 53¢ 77¢ 572 224 21C 64<
ROEor = OP/E-100 (% 18.49%| 22.22%| 15.48%| 6.62%| 5.65%| 15.42%

Table 11 Calculation of RQf? - Return on Personal Costs within Operating Profit from 2014 to 2019
Source: author's calculation

Indicator 2014 2015 2016 2017 2018 2019
P - Personal Costs (mill. CZ| 2 82: 3 19¢ 3 60 3 83¢ 4 04( 4 341
OP- Operating Profit (mill. CZK 53¢ 77¢ 572 224 21C 64<
ROFor = OP/PE100 (%9 18.96%| 24.37%| 15.86%| 5.84%| 5.20%| 14.86Y%

Based on the values presented in Tables 9, 10 and 1Return on Personal Costs within Operating Profit was
summary table of Return on Assets, Return on Equity acdeated (see Table 12).

Table 12 Operating profitability indicators from 2014 to 2019 Source: author's calculation
Indicator 2014 2015 2016 2017 2018 2019
ROAOor - Return on Assets within operat. pr 6.40%| 8.17%| 5.69%| 2.27%| 2.14%| 6.17%
ROEor - Return on Equity within operat. prc 18.49%| 22.22%| 15.48%| 6.62%| 5.65%| 15.42%
ROFor Return orPersonal Costs within C 18.96%| 24.37%| 15.86%| 5.84%| 5.20%| 14.86Y%
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Based on the values presented in Table 12, the annual
percentage increases of the selected operating profitability
ratios were calculated (see Table 13 and 14).

Table 13 Year-on-yedatifferencesn operating profitability ratios between 2014 and 2019
Source: author's calculations

Indicator 2014 2015 2016 2017 2018 2019
Return on Assets (RCor) 0.00%| 1.77%| -2.47%| -3.43%| -0.13%| 4.03%
Return on Equity (RCof) 0.00%| 3.73%| -6.74%| -8.86%| -0.97%| 9.77%
Return orPersonal Costs (R(o¥) 0.00%| 5.42%| -8.52%| -10.02%| -0.64%| 9.66%

Table 14 Annual cumulative differences in operating profitability ratios between 2014 and 2019
Source: author's calculation

Indicator 2014 2015 2016 2017 2018 2019
Return on Assets (RCor) 0.00%| 1.77%| -0.70%| -4.13%| -4.26%| -0.23%
Return on Equity (RCof) 0.00%| 3.73%| -3.01%| -11.88%]| -12.84%| -3.07%
Return orPersonal Costs (R(o¥) 0.00%| 5.42%| -3.10%| -13.12%| -13.76%| -4.10%

The data in Table 13 were used to create the graph
in Figure 5, and the data in Table 14 were used to create
the graph in Figure.

15% 10,00%
10% 5,00%

5%
0,00%

0%
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15% -15,00%

2014 2015 2016 2017 2018 2019 2014 2015 2016 2017 2018 2019
——ROAOP ——ROEOP ——ROP OP ——ROAOP =——ROEOP =———ROP OP

Figure 5 Year-on-year increases in operating profitability =~ Figure 6 Year-on-year cumulative increases in operating
ratios profitability ratios

From the tables 9-14 and pictures 5-6 for year 201%icrease in personnel costs and average gross wages of
2018 is obvious correlation between evolution of choseamployees. However, even in 2019, labour productivity
rentability indicators which are directly impacted byexpressed as sales per CZK of personnel costs did not reach
evolution of operating profit. Aimost the same evolution othe level of 2014. Reducing the decline in labour
ROE and ROP indicators is because of similar level giroductivity since 2017 is logically due to the increase in

personnel cost and equity. sales, which could have been due to either an increase in
freight volumes, an increase in the price of transport or
3 Result and discussion both. Within Figure 1, it can be seen that while the negative

From Tables 2 to 5 and the graphs within Figures 1 afi@#pact of personnel cost growth on operating profit slowed
2, itis clear that in 2015 and 2016, the decrease in labdir2018, the growth in average driver wages continued and
productivity expressed as a ratio of sales to personnel co§ly slowed in 2019. According to economic principles,
was due to the negative impact of the increase in personRersonnel cost growth should not have a negative impact
costs. Their growth was higher than the growth in th@n operating profit, which can only be achieved by higher
average gross monthly wages of all employees in transpBansport volumes or higher utilisation of own capacity if
and warehousing activities as well as truck and trailer trugRe transport price is not increased. However, further
drivers. Since 2017, this labour productivity has beeiicreasing the use of own capacity (increasing its yield)
declining more slowly year-on-year, despite the continuedlready faces technical and legal constraints, and the
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possibilities of significantly increasing efficiency (savingsd  Conclusions

are almost exhausted. The Only way forward, in this case, The main objective of the paper was to ana|yse and
is to reflect the increase in personnel costs in transp@ialuate the effects of personnel cost growth on the
prices gradually, which raises considerable problemgyofitability of selected road freight transport companies.
resulting in a time lag in the increase in transport pricegs already mentioned, between 2014 and 2019, a very
against the increase in personnel costs, as can be seegidRificant factor in the growth of personnel costs in road
the graphs in Figures 1 and 2in 2018. freight transport companies in the Czech Republic was
Tables 6 to 8 and the graphs within Figures 3 andfainly the growth of average wages of truck and trailer
show that the year-on-year increase in personnel costsyifick drivers. The paper presents the outputs of the
2015 has not yet led to a reduction in operating profit. #nalyses and quantifies the impact of the growth of
only occurs from 2016 onwards, with a de facto halt to\;;gérsonnel costs on the development of selected indicators,
reduction in operating profitin 2018 and a return to growtfing also evaluates them in terms of their possible causality.
in 2019. This development is consistent with the observed The Czech Republic is one of the countries with the
evolution of labour productivity. This means that thQastest-growing wage costs. The average month|y gross
increase in personnel costs started to be reflected mQjgge in 2020 has also increased compared to 2019, with
strongly in the prices of transport performance in 2018e average monthly wage for the Czech Republic rising by
Among other things, this led to an increase in operating4 9, to CZK 35,611 (at the EUR / CZK 25.50 exchange
Profit of CZK 645 million (at the EUR / CZK 25.50 rate it does so EUR 1,397), and for transport and storage
_exchan_ge rate it do_es so EUR 25.3 million) in 2019. Thigctivities by 1.6 % to CZK 31,931 (EUR 1,252). [14] Wage
is despite a further increase in personnel costs of CZK 3giowth against the 2020 average stopped in the first quarter
million (EUR 11.8 million) in comparison to 2018. of 2021 when the average monthly gross wage for the
From Tables 9 to 14 and the graphs within Figures zech Republic was CZK 35,285 (EUR 1,384) and for
and 6, it is clear that there are relationships between tfignsport and storage activities, it was CZK 31,556 (EUR
ROAop, ROEsr and ROBe operating profitability ratios. 1 237). However, compared to the first quarter of 2020,
This is due to the interesting fact that the value of equity {Jages for the Czech Republic grew by 3.2 %, and for
the base year 2014 (CZK 2893 million, EUR 113.%ansport and storage activities by 0.9 % [15]. David
million) is almost the same as the value of personnel coffarek, an economist at the company Deloitte, says that
(CZK 2822 million, EUR 110.7 million). This can be"As the pandemic fades and the economy accelerates again,
considered as a random relationship within  2014here will be room for faster wage growth. For this year as
However, the very similar Changes in the values of theﬁ&the' average month]y gross wages can be expected to
indicators in the following years make their correlatiofyrow by 3 to 4 %" [16].
quite obvious. o _ _ It follows from the above that enterprises providing
As there were no significant changes in Equity betweggad freight transport in the Czech Republic will have to
2015 and 2019 due to owner contributions or prOfit-Sharir}gbntinue to count on the growth of personne| costs due to
(dividends), Equity values were affected by the impact @he increase in average monthly gross wages. Over the last
the economic result in those years. There is a cleg years, the average monthly wage in the Czech Republic
correlation between the changes in Return on Equihas risen by 51 %, the highest of any neighbouring country,
(ROEop) and Return on Personnel Costs (RRvhichis  and this trend is not slowing down. Given the findings
due both to the common numerator for these ratios, whighade in this paper, it is safe to assume that further wage

is Operating profit, and the fact that the increase ifcreases in transport will be reflected primarily in price
personnel costs was significantly reflected in a decreaseifigreases for transport services.

Operating Profit in 2016 and 2017. Given the fact that there However, there is a risk that the Capital-intensive

was an increase in sales volume in each year during #gnsport companies may take advantage of this situation
period under review, the increase in labour and thg "significantly slow down" the growth in the prices of
associated increase in pe.rsonnel costs has its own logieir services in order to liquidate the capital-weak
However, the percentage increase in personnel costs o¥gmpetitors. Once this "task” has been accomplished, it can
the period was higher than the percentage increase in sgigS.assumed that the subsequent rise in these prices will
which translated into a reduction in operating profit itatch up with this delay.
those years. This faster growth in personnel costs againstCapital-weaker companies have no choice but to:
the increase in sales was mainly due to the increase in Maximise the use of all its current labour and transport
average wages of both truck and trailer truck drivers and capacity, thereby ensuring fixed cost utilisation at a
other transport workers, as shown in the previous findings. higher rate than is and will be the case for capital-
From the development of Return on Assets (RE)At intensive companies. In principle, there is now a no

is clear that the value of assets did not decrease asmore effective tool for reducing costs than better use of
significantly as the value of equity, thanks to the increase own capacity.

in the share of foreign capital in the given period.
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Abstract: This study focused on how drivers dealt with intersections controlled by a stop sign at suburban in Al-Husn city

at Irbid governorate, Jordan. The videotape was used at eight unsignalized intersections for one complete peak hour on
weekdays. Any at-grade intersection that is not controlled by a traffic signal is defined as an "unsignalized intersection."
The results showed that 48% out of 1,208 drivers took the decision to stop completely compared to 52% who chose to
keep driving. Female drivers (75%) were observed to stop at intersections more frequently than male drivers. In terms of
vehicle type, drivers of buses stopped more frequently than drivers of small passenger cars, which are road car, other than
a motorcycle, that is designed to transport passengers. Driver age and compliance to a stop sign were found to be directly
proportional to each other, but as the number of passengers in the vehicle increased, the rate of non-compliance also
increased. Compliance was highest among leading vehicles, followed by following vehicles, and lowest among single
vehicles. A binary logistic model showed that age, vehicle occupancy, and arrival pattern significantly affected stopping
the behaviour. Gender and vehicle type were not significantly related to stopping the behaviour.

1 Introduction commercial land. Authors found that both male and young

One of the important objectives of installing stop signdrivers were less likely to perform a complete stop. In
is to regulate traffic streams at different approaches to &fms of the influence of driver age toward violation of
intersection. It is well-known that stop signs are verjfaffic laws, Devalla [2] showed that drivers aged less than
popular as traffic control devices (TCD) worldwide 18 years (young drivers) were more likely to violate traffic
including Jordan. According to the Jordanian Traffid@ws such as exceeding the speed limit, driving in an
Institute, the number of stop signs installed has increase@gressive way, and non-compliance with road and traffic
rapidly in recent years. The value of stop signs cannot Bi@ns. Arhin [3] et al. studied thirty unsignalized
overstated and is supported by law; as mentioned in tifersections to analyse driver compliance rate to the stop
Manual on Uniform Traffic Control Devices (MUTCD), Sign and found that compliance to the stop sign was high
"regulatory signs shall be used to inform road users ¥fhen the distance between the intersection and the nearest

selected traffic laws or regulations and indicate th@ignalised intersection was short. Xiamei et al. [4]
applicability of the legal requirements.” pre;sented anew app_roach to cI_assﬁymg dn_vers‘ behaviour
However, if there is no respect to this sign and drive@ intersections by using a special vehicle with a computer-
violate the laws by crossing the intersection withoutision technique to record full types of data. The authors
Stopping, many drawbacks could occur, such as accidé@tjﬂd five different types of driver behaviour with different
frequency. For instance, data on road traffic accidents @asses of risks for stopping behaviour when approaching
Al-Husn city showed an increasing number of accidents #te intersection. DeVeauuse et al. [5] studied vehicle
intersections controlled by stop signs due to the failure §PMpliance at a stop sign on a pedestrian crosswalk. They
drivers to stop at stop bars. Although many studies haggalysed different factors, such as how many pedestrians
been performed to examine stopping the behaviour, ere using the crosswalk, pedestrian clearance, vehicle
remains unclear which factors influence drivers to stop &Pe, hour of the day, any day of the week. These factors
not stop before a stop sign. were used at three different pe(_jestrlan crosswalks. The
This research aims to identify the factors that affect tiithors found that the total compliance percentage for stop
compliance of drivers at selected intersections controll&#gns was 22.8 for every 100 vehicles. The authors also

by a stop sign in a suburban area at Irbid city in Jordan, noticed that compliance increased by 53% for every 100
vehicles if there was a pedestrian using a crosswalk.

2 Literaturereview
Many studies were performed to check the main factods M ethodol ogy _ _

that led the drivers to decide whether to stop or not. Eight suburban intersections located at al-Husn city
Shaaban et al. [1] focused on driver behaviour at min#ere chosen to conduct the study. All the intersections
streets controlled by a stop sign. Several variables wekgre located far from any police enforcement. The
studied, such as driver gender and age, peak and off-péarnera’s location was hidden to reduce the influence of
hours, the time of the week (weekday or weekend), aliiver behaviour. A total of 1,208 drivers were observed
whether the intersection was located on residential #trough videotape. Driver characteristics and vehicle
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characteristics were observed by videotape during pe@#s%) were observed to stop more frequently at a stop sign
hours on weekdays. compared to male drivers (Table 2, Figure 1).

Because there was no driver contact, age and sex wereOn the other hand, the vast majority of male and female
estimated based on the external appearance of the drivedagers perform a complete stop. This may be explained by
they appeared on videotape. For vehicle characteristitise fact that female drivers start driving at a later age than
vehicle occupancy (i.e., the number of passengers insitale drivers, and we know that driving needs skills and
the vehicle aside from the driver) and vehicle type (i.eexperience that a person acquires with time. As a result,
passenger car, bus, or others) were recorded, and vehfelmales in our society felt all the time that they needed to
type was recorded whether it was passenger car (PC), thes, more careful, especially when they recognised the
or other types. Arrival patterns were recorded based aggressive driving style of male
whether a vehicle was leading, following or solitary (i.e.,
alone in the road). Data were analysed using the Statistical Table 1 Descriptive Satistics of the Dependent Variable

Package for the Social Sciences (SPSS). The Dependent Variat | Case Percentagt
Stopping types

4 Result and Discussion 0-No stop/rolling stop 632 52%

41 Gender 1-Complete sto 57¢€ 48%

Altogether, less than half were observed to perform a
complete stop before a stop sign (Table 1). Female drivers

Table 2 Percentages and Counts of Drivers vs Gender

Stopping Rolling Not Stoppint
Gender Coun Percentage Coun Percentage Coun Percentage
Male 48( 44% 352 33% 24¢ 23%
Femalt 96 75% 24 19% 8 6%
Male Female

m Stopping = Rolling m Not Stopping = Stopping = Rolling m Not Stopping

Figure 1 Driver Gender vs Sopping Behaviour

4.2 Agegroup Middle-aged drivers were observed to continue driving

The age group was estimated based on the exterdgspite a stop sign more frequently than other age groups.
appearance of the driver. Table 3 and Figure 2 show th8e middle-aged group may be overlapped between both
stopping characteristics of drivers (i.e., complete stoppung and old, so if we ignore this class, it becomes
rolling stop, or non-stop) based on the estimated age groapvious that as the age group increases, the awareness of
Older drivers (75%) were observed to perform a completee surrounding traffic culture improves. Old drivers are
stop more frequently than middle-aged and young driveit§ie best group regarding respect for the law.
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Table 3 Percentages and Counts of Drivers vs Age Group

Stopping Rolling Not Stoppint
Age Group Count | Percentages  Count Percentages  Count Percentages
Younc 344 52% 184 28% 12¢ 20%
Middle 108 27% 168 44% 112 29%
Old 12¢ 76% 24 14% 16 10%
Young Middle Old

= Stopping = Rolling m Not Stopping = Stopping = Rolling m Not Stopping = Stopping = Rolling ™ Not Stopping

Figure 2 Age Group vs Sopping Behaviour

4.3 Occupancy occupied vehicles were observed to stop more frequently
Table 4 and Figure 3 show the stopping characteristitian vehicles with more than one occupant.
of drivers based on vehicle occupancy. Again, single-

Table 4 Percentages and Counts of Drivers vs Occupancy

Stopping Rolling Not Stopping
Occupancy | Count Percentages Count Percentages Count Percentages
1 48( 54% 24( 27% 16€ 19%
2 56 28% 80 40% 64 32%
>2 40 33% 56 47% 24 20%
1 Passenger 2 Passengers =21 Passengers

D

m Stopping = Rolling m Not Stopping = Stopping = Rolling m Not Stopping = Stopping = Rolling ™ Not Stopping

Figure 3 Occupancy vs Sopping Behaviour
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44 Vehicletype The observed data shows that PC is less likely to stop

Table 5 and Figure 4 show the stopping characteristieempletely than buses or other vehicles. It may be because
of drivers based on vehicle type. Passenger cars stop migeéned drivers drive buses. In Jordan, most bus drivers
frequently at unsignalized intersections than buses awegre classified as professional and well-trained drivers,
other vehicle types. and they were most likely to respect the law.

Table 5 Percentages and Counts of Drivers vs Vehicle Type

Stopping Rolling Not Stopping
Vehicle Type | Count| Percentages Count Percentages Cdunt Percerftages
PC 43z 49% 28¢ 32% 16¢ 19%
Bus 104 57% 32 17% 48 26%
Other: 40 29% 56 42% 40 29%
PC Bus Others

= Stopping = Rolling m Not Stopping = Stopping = Rolling m Not Stopping = Stopping = Rolling ™ Not Stopping

Figure 4 Vehicle Type vs Sopping Behaviour

45 Arrival pattern the entire intersection clearly if the vehicles going in
Table 6 and Figure 5 show the stopping characteristidferent directions exist or not.

of drivers based on arrival patterns. Leading vehicles were

found to completely stop more frequently at stop signs,

followed by following vehicles, and lastly, single or

solitary vehicles.
This could be explained by the fact that when single

vehicles enter the intersection, they have extra time to see

Table 6 Percentages and Counts of Driversvs Arrival Sequence

Stopping Rolling Not Stoppint
Arrival Pattern Coun | Percentag¢ | Coun | Percentag¢ | Coun | Percentage
Single Vehicl 13€ 35% 13¢ 35% 112 30%
Leading Vehicl 16¢ 64% 88 33% 8 3%
Following Vehicle 272 49% 152 27% 13¢€ 24%
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Single Vehicle Leading Vehicle

Following Vehicle

= Stopping = Rolling ™ Not Stopping

= Stopping = Rolling m Not Stopping

= Stopping = Rolling m Not Stopping

Figure5 Arrival Pattern vs Sopping Behaviour

4.6 Statistical analysis

Binary logistic regression was performed to identify
factors that influence drivers' stopping behaviour who
completely stopped at a stop sign compared to those who . - . .
did npot. Ityis farrﬁliar in the tre:msgportatio% field to use the Where i is the _CO?ff'C'e”t associated with the
binary model because it shows the decision to choose dRgEPeNdent variables; xi is the value of the independent
among a group of different independent alternatives. As tH@”ableS” is the constant estimated by th_e model.
driver reached the intersection, they were to choose 5% SPSS was used to perform a chi-square test to

e

I termine the correlation between independent and
make a complete stop (let it (i)) or not make a stop (let i . ;
™. The form of the binary logistic model i 1): pendent variables. T_he summarlged results for the chi-
(). The form of the binary logistic model is [6] (1) square test are shown in table 7, with a value of the level

of confidence to be 95%.

Prob[Yi = 1 making a complete stop] =
Exp(a+YBixi) (1)
1+Exp(a+Y Bixi)]

Table 7 Results of Chi-sguare test

Independent Variables  f Exp () Stranded Error p-value
Constant ¢) -2.583 - 1.816 0.001

Gender -0.081 0.922 0.087 0.351

Age 0.133 0.875 0.059 0.025

Vehicle Occupancy 0.085 1.089 0.044 0.0§

Vehicle Type 1.639 5.15 0.999 0.101

Arrival Pattern -1.109 0.33 0.632 0.039

According to statistical analysis, gender does not affeBf = 0.806
the stopping behaviour because of the estimated modfghere:
with a p-value of 0.351 (which is more than 0.05). At th&;: Probability to make a complete stop.
same time, age has an important rule for deciding on tke Driver Age.
driver with a p-value of 0.025. Regarding vehicle: Vehicle Occupancy.
occupancy, the estimated p-value is 0.05, whicks: Arrival Pattern.
significantly affects the driver's behaviour. Finally, vehicle A log transformation logitd) was used to model the
type doesn't significantly affect driver behaviour with a pdependent variable, which is the stopping behaviour. The
value of 0.101. resulting coefficient's explanation is according to the
So, according to the above results, and taking inteansformation of the coefficient to exponential form,
account the variables that significantly affected thehich is defined as odds ratio as shown in equation (3) and
stopping behaviour and ignoring the weak variables, tfeable 8.

binary model could be as shown in equation (2).
P(event)

P(no event)

Odds = 3

Exp(—0.15940.026x1+0.189x2—2.785x3)

Yi= (2)

1+Exp(—0.159+0.026x1+0.189x2—2.785x3)

P(no event) = 1 — P(event)
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Table 8 Model Results

Depgndent Independent Class_es of the Coefficient P-value Odds ratio
Variable Variable variable
Younc Referenc - -
Driver Age Middle -0.39¢ < 0.000: 0.67:
Old -0.35i < 0.000: 0.821
Making a Vehicle 1 Referenc - -
complete Occupancy 2 0.25¢ 0.08: 0.36¢
stop >2 0.27( 0.03¢ 0.46:
Single Referenc - -
Arrival Pattern Leading -0.32: 0.00¢ 0.63:
Following 0.221] 0.001 0.26¢
5 Conclusion Research Record: Journal of the Transportation

This study focused on the main factors affecting ResearchBoard, Vol. 2663, No. 1, pp.109-116, 2017.
stopping behaviour at unsignalized intersections in Jordzfﬁ] DEVALLA, J.: Who violates traffic rulesJournal of
The data were collected at eight different intersections the Australasan College of Road Safety, Vol. 29,
located in a suburban area. Results showed that 52% ofNo. 2, pp. 50-53, 2018.
1,208 drivers observed by videotape completely stopp&l ARHIN, S.: Predicting STOP-Sign Compliance at All-
before a stop sign, while 48% did not. Older drivers had Way Stop Intersections in Close Proximity to
the lowest violation rate compared to other age groups. Signalized Intersections)nternational Journal of
Drivers appeared to have less of a tendency to cross theEngineering Research and Technology, Vol. 8, No. 7,
stop bar as they got older. Single and following vehicles PP- 1021-1026, 2019.
had similar rates of violation, while a vehicle with ond4] WEN, X., FU, L., FU, T., KEUNG, J., ZHONG, M.:
passenger showed the most respect to law compared toDriver Behaviour Classification at Stop-Controlled
other types of occupancy. Intersections Using Video-Based Trajectory Data,
A stop bar should be installed clearly at unsignalized Sustainability, Vol. 13, No. 3, pp. 1-18, 2021.
intersections so drivers can detect it easily and make the https://doi.org/10.3390/su13031404

right decision to stop. On the other hand, traffic violation®] DEVEAUUSE, N., KIM, K. PEEK-ASA, C.,
should be monitored using new technologies in MCARTHUR, D., KRAUS, J.: Driver Compliance

transportation, such as sensors or cameras. with Stop Signs at Pedestrian Crosswalks on a
University Campus,Journal of American College
Acknowledgement Health, Vol. 47, No. 6, pp. 269-274, 1999.
To the soul of my dear professor, Dr. Bashar Al-Omari. https://doi.org/10.1080/07448489909595658
Mayyour soul rest in peace. [6] FIELD, A.: Dlg.:overlng Satistics Usmg PSS

London: Sage Publications, 2009.
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