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PRODUCTION PROCESS MANAGEMENT WITH CONSIDERATION
OF RISK COMPONENT

The article provides an overview of general aspects of process control, taking into account the
risk component. The key principles of production processes arrangement under current economic
conditions have been analyzed. General and specific features of the process control systems are
revealed. The basic tools for minimizing and managing risks in enterprises’ activities are present-
ed.
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Bosxoxmvup . Bynbkiscbkuii, Onexciii B. Camapyxa
VYITPABJITHHS BUPOBHWYUM ITPOILIECOM 3 YPAXYBAHHSIM
PU3NKOBOI CKJIAJJOBOI

Y cmammi pozeasanymo 3acaavHi acnexmu ynpagainHs 6UPOOHUMUM RPOUECOM 3 YPAXYBAH-
HAM pu3uKo6oi ckaadoeoi. Ilpoananizoeano ocHo6HI npuHyUNU Op2aHizauii UPOOHUUUX NPOUECIE
Y CYMACHUX eKOHOMIMHUX YMOBaX. Buseaeno 3azaivni ma cneuughiuni pucu cucmemu ynpaeainns
eupobnuumu npouecamu. Illpedcmaeaeno ocnoenuii incmpymenmapii minimizauii i netimpani-
3auii pusukie y disavrHocmi nionpuemcms.

Karouogi caosa: supobruuuii npouec; ynpasaintsa eupoOHUMUM NPOUECOM,; PUSUKU.
Taba. 1. Puc. 3. Jlim. 10.

Baaguvup U. BynbkoBckuii, Anekceii B. Camapyxa
VITIPABJIEHUE ITPOU3BOACTBEHHBIM ITPOLTECCOM
C YYETOM PUCKOBOM COCTABJIAIOIIIEN

B cmamve paccmompenvt o6ugue acnexmot ynpasaeHus npou3eo0CmMeEeHHbIM NPoOUeccoM ¢
yuemom puckoeoii cocmaeasrouieli. Ilpoanaiuzupoeanvt 0CHOGHbIE NPUHUUNBL OP2AHUZAUUL NPO-
U3600CHIGEHHBIX npoueccoe 6 CO6PEMEHHbIX IKOHOMUHECKUX YCAOBUAX. Botssaenwt 05114148 u cne-
uugpuueckue uepmol cucmemvl ynpaeieHus npousgodcmeennvimu npoueccamu. Ilpedcmaesaen
OCHOGHOU UHCIPYMEHMAapuil MUHUMU3AUUU U HEUMPAAU3auuu PUcKo8 6 0essmeAbHOCHU npeo-
npusimuil.
Karouesvie caosa: npoussoocmeenmblii npouyecc;, ynpasieHue npousso0CmMeeHHbIM NPOUeccom,
PUCKU.

Introduction. Within the contemporary economic environment, Russian manu-
facturers largely depend on the development of high-technology production in
achieving competitive advantage. This is especially critical for the strategic sectors of
national economy, which determine, to a large extent, the country's production and
talent pool potential.

In addition, actions to resolve the issues of product quality assurance must
receive priority in setting up new production. Different methods and tools of produc-
tion processes implementation are used to accomplish this goal in companies of dif-
ferent industries and areas of activity. For instance, mechanical engineering compa-
nies rely on control as the main method of quality assurance, mainly targeted to pre-
vent production defects through prompt detection and elimination of root causes of
defects and establishing global responsibility for quality of processes and products.
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At the same time, uncertainty of conditions, unique nature of production
processes, lack of industrial production experience in implementation and use of
high-technology equipment — all these factors considerably increase the probability
of various risk types, primarily, production and financial ones. In this regard, deve-
lopment of an integrated approach to production process management in considera-
tion of risk component acquires special significance.

Recent research and publications analysis. Issues related to production improve-
ment, quality assurance of processes and products, organization of management
processes in a production system are among the priority development fields for com-
panies of different industries. Numerous studies by foreign and Russian authors were
dedicated to theoretical and practical aspects of production processes management,
including the consideration of risk components, among which are the following:
Y.P. Adler and S.E. Schepetova (2002), S.V. Amelin (2008), B. Andersen (2003),
M.A. Bendikov (2000), L.P. Goncharenko (2006), P. Druker (2002), 1.V. Kablashova
(2006), L.P. Pidoimo (2004), A.S. Nechaev and A.V. Basova (2013) and others.
Nevertheless, these studies do not contain an integrated approach to production
process management with consideration of risk component.

This research objective is to study the organization principles of production
processes, integrating them into one system, taking into account the component of
risks.

Key research findings.

Research of production processes organization principles. As a rule, production
process is an integrity of interrelated processes of labor, where the object of labor is
subjected to physical, chemical and biochemical treatment with the purpose to obtain
a finished product.

Furthermore, production process is subdivided into main, auxiliary and service
processes. The common feature for production process of any type is being composed
of two stages: main and auxiliary. The main process, being a part of the overall pro-
duction process, is related to product manufacture. Auxiliary processes are used to
support failure-free progress of main processes, while the result of auxiliary process-
es is the products used within the enterprise itself. Auxiliary processes include equip-
ment repair, gear manufacture etc. Service processes are the processes, which provide
services required for normal functioning of both main and auxiliary processes. These
include transportation, warehousing, parts selection, batching etc.

It is worth mentioning that under current conditions of production automation,
main and service processes tend to integrate. Meanwhile, the composition and inter-
relations of main, auxiliary and service processes form the structure of production
process.

At the same time, in terms of organization, production processes are classified
into simple processes composed of a consecutive series of actions on a simple object
of labor (e.g., production process of manufacturing a single part of a batch of identi-
cal parts), and complex processes, which are a combination of simple processes per-
formed on a series of labor objects.

Auxiliary processes implemented by setting up auxiliary shops, services or sta-
tions do not affect the product immediately.
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Production processes may also be classified into synthetic, where a single type of
product is obtained from several types of raw materials; analytical — the processes,
which separate the product into its components; and direct — one type of raw mate-
rial per one product type.

In relation to labor or technology, any production process may be further divid-
ed into different operations, which are, in turn, composed of individual elements.
Therefore, production process is a complex process of labor, which requires manage-
ment at all stages of organization.

Organization of any production process must be based on the following princi-
ples (Figure 1).

Production process . .. .
organization principles < Production processes —>| Differentiation principle |
organization principles
v

| Concentration principle Continuity principle |

Proportionality principle |

| Rhythmicity principle Specialization principle |

Figure 1. Production processes organization principles, compiled by the authors

The differentiation principle suggests separation of production process into indi-
vidual parts (processes, operations), and their allocation to corresponding divisions of
an enterprise. This principle is opposed to the principle of combination, which signi-
fies complete or partial consolidation of diverse processes of manufacturing of parti-
cular product types within a single station, shop or production facility. Depending on
complexity of a product, production volume and the nature of equipment used, pro-
duction process may be concentrated in any particular production division (shop or
station), or spread over several divisions. For instance, mechanical engineering enter-
prises producing considerable quantities of similar products tend to set up standalone
mechanical and assembly production facilities and shops, while companies with
smaller product lots may set up consolidated mechanical assembly shops.

When deploying principles of differentiation and consolidation, practical orga-
nization of production should prioritize the principle, which provides the best eco-
nomic and social characteristics of the production process.

The concentration principle designates clustering of particular production oper-
ations related to manufacturing of technologically homogeneous products or com-
pletion of functionally homogeneous works at particular workplaces, stations, shops
or production lines of an enterprise. Feasibility of concentrating homogeneous works
in particular production areas is determined by a set of factors, including common
process methods, which require using similar type of equipment; capacity of equip-
ment; growth of production volume of particular product types; economic feasibility
of concentrating the manufacturing of particular product types or performance of
particular homogeneous works. Advantages of each kind must be taken into consi-
deration when selecting one or another direction of concentration.

The specialization principle is based on limiting diversity of production process
elements. Implementation of this principle assumes the allocation of a strictly delim-
ited range of works, operations, parts or assemblies to each particular work place and
each division. Contrary to the specialization principle, the principle of versatility sug-
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gests the organization of production, where each work place or production division
produces parts or assemblies of a wide item range, or performs diverse production
functions.

The proportionality principle suggests consistent combination of individual ele-
ments of production, expressed as a particular quantitative ratio to one another. In
this way, proportionality of production capacity presumes equal capacity of produc-
tion areas or equipment load. In this case, capacity of prefabricated product shops
corresponds to demand for prefabricated products at mechanical shops, while
throughput capacity of the latter depends on the demand of parts at assembly shop.
This stipulates the need to provide each shop with an amount of equipment, area and
workforce, which enables proper operations of all divisions of an enterprise. Similar
ratio of throughput capacity must also exist between the main production, on the one
side, and auxiliary and service divisions on the other.

The rhythmicity principle implies that all individual production processes and
the consolidated manufacture process of a particular product type are repeated every
particular period of time. This principle suggests uniform product output and pro-
duction process progress.

The continuity principle is implemented in such forms of production process
organization, where all operations are performed continuously, without interrup-
tions, while all objects of labor gradually move from one operation to another. This
principle of production is fully implemented in automatic or continuous flow lines
used in manufacturing or assembling, with operation duration of equal or multiple of
the line tact (Nechaev and Antipin, 2014).

It is apparent that the principles reviewed above must serve as the basis for build-
ing an efficient management system for corporate production processes.

Analysis of a production process management system. Specific nature of managing
production process under contemporary economic conditions is determined by
several factors shown in Figure 2.

—>| Reduction of product life cycle

Expansion of product portfolio while reducing each
product volume

Factors which determine specific
features of production process —
management

Growing expectations of service quality and
performance schedule

Complication of technology processes entailing
Ly higher requirements to qualification and training
level of workers and specialists

Figure 2. Factors which determine specific features of production
process management under contemporary economic conditions,
compiled by the authors

In addition, contemporary management systems are distinguished by the set of
indicators listed in Table 1.
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Table 1. Indicators distinguishing contemporary systems of production
process management, compiled by the authors

- existence of smaller divisions with fewer workers of higher qualification;

- minimum number of management levels;

- creation of organizational structures based on specialist groups;

- building schedules and production programs targeted at customer demands;

- keeping minimum warehouse stocks;

- immediate reaction to changes in internal and external environment;

- existence of rapid change-over equipment;

- high labor efficiency and low labor costs;

- high quality of finished products and orientation at precise connections with

customers.

production process
management

Key indicators distinguishing
contemporary systems of

Surely, management of production process at an enterprise depends on particu-
lar structures of a particular enterprise, and building method of a company's func-
tional system. Building of management system must incorporate the nature of pro-
duction, conditions of procurement and sales; material aspect of production and
nature of staff involvement; individual factors, such as product quality, costs etc.

For instance, given the centralized method, all management functions are con-
centrated at functional departments of plant's management. Only line managers are
left at shop or station levels. In order to bring the functional departments closer to
production, part of this administration may be relocated to shops, which it immedi-
ately services. Nevertheless, administrative staff remains subordinated to manager of
the general functional department of an enterprise. Centralized system is appropriate
for smaller production volumes mostly, although it remained widely spread through-
out the previous century in Russia.

In case of a decentralized management method, all functions are handed over to
shops. Each shop turns into a closed production division.

The most efficient method used by majority of companies is the mixed one.
Under this method, issues which can be most promptly and better resolved at the level
of economic unit are handed over to that level, while methodological management of
functional division and product quality control remains with functional departments
of enterprise management.

Since the bulk of production process occurs immediately in shops, the latter is
provided with its own production process management staff. The shop is headed by a
highly qualified worker, who reports to enterprise director. His authority includes
labor organization of the entire staff, production process mechanization and automa-
tion, implementation of new equipment, deployment of labor safety measures. At the
same time, to accomplish particular technical and economic tasks, a large shop may
be provided with other structural division, e.g. technical bureau dealing with
improvement of production technology, providing assistance to individual work sta-
tions in implementation of new production technologies, and supervising technology
compliance; production dispatching bureau in charge of operational production
planning and production process management; the shop's chief mechanic group pro-
viding equipment maintenance and repair.

Therefore, production process management at an enterprise is an integrated
process based on a set of mandatory principles. Meanwhile, production processes
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management methods overall correspond to general organization methods, although
they have specific features determined by particular details of production.

It is worth noting that the efficiency of production process management under
contemporary economic conditions to a large extent depends on the efficiency of
risks identification and minimization.

Development of an integrated approach to production process management with
consideration of risks. Economic publications enumerate a substantial quantity of risk
types, which may occur in the course of operation of any enterprise regardless the
form of ownership, activity area etc.

The most widespread causes of risks occurrence include, firstly, reduction of
planned production volume and equipment sale due to labor efficiency decline,
equipment downtime, work time loss, lack of required quantity of input materials,
high percentage of rejected finished products.

Second, this includes price fall, at which the company intended to sell the pro-
duct (service) due to its insufficient quality, unfavorable changes in market environ-
ment, the decline of demand.

Third, the increase of material costs due to excessive consumption of materials,
raw materials, fuel, energy, increase of transportation costs, sales costs, overhead and
other additional costs.

Fourth, growth of payroll costs due to staff count in excess of planned or pay-
ment of higher salaries than planned to particular staff members.

Fifth, larger tax and other payments of the enterprise.

Sixth, low discipline of supplies, interruptions of fuel and power supply, physical
wear and obsolete condition of equipment etc.

Risk reduction tools
I I

Risks minimization Overcoming risks

Information improvement: improvement - Risk transfer: risk transfer to third parties

of information acquisition and processing; (supplies, creditors, buyers etc.); risk secu-
improvement of accumulation; rity (insurance contract)

improvement of links

- Risk justification: risk limitation (distri-
bution of production facilities, patent pro-
— tection etc); risk compensation (damage
equalization); risk prediction (self-com-
pensation)

Flexibility: elasticity (multifunctional
applicability of production goods and staff);
plan adjustment; alternative planning

Reduction of erratic behavior: risk
H awareness; personal staff selection;
knowledge sharing

Technical support: support systems; systems
= reduction (redundancy of unreliable
elements)

Figure 3. Instruments to reduce impact of production process risks,
compiled by the authors
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The need to use various tools to reduce the effect of risks onto production
processes becomes especially important (Figure 3).

Efficiency of risks management mainly depends on the speed of reaction to
changing market conditions, economic situation, financial standing of an enterprise.
Therefore, high significance should be attributed to selection of risk management
methods, the ability to evaluate particular economic situation quickly and adequate-
ly, the ability to find optimal solution promptly.

Conclusion. Contemporary processes of product manufacturing typically mingle
main, auxiliary and service processes, while auxiliary and service processes tend to
occupy yet greater space within the overall production cycle. This occurs due to com-
mon delay of mechanization and automation of production maintenance vs. available
assets of main production processes. Regimenting of technology and organization of
completion of not only main, but also auxiliary and service production processes
becomes yet more critical in these conditions. Efficiency of production processes
largely depends on the quality of decision-making, manager’s choice in minimization
and avoidance of risks in production activity.
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