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Abstract. The goal of present research is to determine hhirawhat way the effectiveness of the producpoocess
in theory and practical in the wake of the builgamizational structure in a middle large Bulgarrameral water
bottling company with 4% market quota in this indygan influence over the whole organization indarction aspect,
how far the effective management and material messucontribute to the success of the analyzed anyas well as
the opportunities for systematical analysis makimghasic production and organizational activitiggtiorities and
trends of development in the concrete company enrient. The main aspects in the production activisnagement
are considered on the base of the practical aratdtieal formulations as a strategy of managenearpany policy,

motivation and complete process of a definite mamant philosophy adoption, connected with the §ipedharacter
of every particular company. On the ground of tlkasidered project is the decision finding for impng of the

capacity of the company on the base of high leutraated technological equipment adoption.
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1. Introduction a modern management philosophy. The actuality of
Today the companies in Bulgaria stand againsthe problem of the production activity management
great number of difficulties and provocations. Onis in a long-term perspective. The strategic thgki
the one hand is the years continued depression, aand action are a key element in the whole
the other hand is the reality of an increasingmanagement organization of the production
competition in conditions of world economic spaceprocesses in company. Without active presence of
globalization, as well as opportunities for builglin the strategic perspective, concrete management
of a competitive to the west standards privateaspects in every functional area — quality, prime
production sector. The globalization of managementost, human resources, materials etc., in thetlast
and work itself is possible due to the greatget to unsystematic and chaotic management. All
development of information technologies. Thethis decreases the possibilities make the most of
modern market must be comprehended not as @éffectiveness of organizational interactions.
place of a products comparison, but as arProblems in production and planned process in the
opportunity for competition of potentials and company have to connect with the economic
production and labour management systems, as wdllansition from a planned to a market economy, as
as a diagnostics of the complete activity, becauswell as with the core and special features of this
the building of properly functioning priority transition.
activities in the separate companies depends on
development of the certain effective sections in2. Expose
every one of companies. All this requires towarl th The goal of this research is to consider and
management of every one of organizations asletermine the modern aspects of the separate
whole. Through this there is formed with more andproduction management in the company on the base
more growing intensity of the necessity of a newof real example of production process management
model of development and management on thén a Bulgarian mineral water bottling company, as
micro level i.e. on the level of the separate bessn  well as the difficulties and the provocations todgr
unit. Today's world is a world of organizations. In the managers and personnel. On the base of the
its matter organization is a union of people, whichconsidered and analyzed practical problems
are set a common goal, coordinating their effasts t regarding to the production organization in the
its realization. To motivate the collaborators of company they are looked for possible alternatives
organization for creating of possibilities of and decisions with a view to develop an effective
revealing their physical, intellectual and creativeproduction process on the maximal stage. This is
potential — for achievement of all this it is nes@y  possible through the development and elaboration
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of a total integrated strategic and operative syste Anything less than optimization of the whole
for production activity management in industrial system will bring eventual loss to every component
companies, appropriate with the economic situatiorof the system. He noted that the obligation of any
in the country. They are considered the possigditi component is to contribute its best to the system,
of production cycles optimization with a view to not to maximize its own production, profit, sales,
achieve an internal and external competitive poweany other competitive measure. Some components
on the market. The bottling company is specializednay operate at a loss themselves in order to
in the mineral water bottling. Its taste and optimize the whole system. Sub-optimization may
characteristics are similar to these of the fanalus result from a lack of awareness or an assumption
over the world trade marks of mineral water. Thethat maximizing the performance of each
maintenance and service in the company are on higtomponent part of the system will automatically
European level, as the firm politics is oriented tomaximize the performance of the system as a
permanent technology development andwhole. According to Deming, this is not a valid
introduction in production process, enabling aassumption. Another reason cited for sub-
quality bottling in new, convenient packing, optimization is analytical thinking [3]. Analytical
imposing on the market due to the requirements anthinking breaks complex problems into smaller,
trend on the world market. The company is imposednore manageable sub-problems that may be
as a sale leader in Bulgaria for years of itsanalyzed separately. After solving each sub-
existence. The ambition is to achieve a full sgtisf problem, often in isolation from the rest, the piec

of costumer needs. are reassembled into a whole again. This analytical

thinking is based on the assumption that if we make

2.1. Theory of Constraints (TOC) asa each part of a system perform to its maximum
methodology of optimization of production capability, the system as a whole will benefit. SThi

processes approach may be wuseful in analyzing sub-

The Theory of Constraints (TOC) is a components and, thus, there may be a certain appeal
management philosophy, where the organizatioio the idea of disassembling and reassembling
may be considered as an interdependent series abain. However, as systems become more complex,
processes rather than an independent business urthe  interaction and interdependencies  of
TOC offers a methodology for achieving systemcomponents would define the performance of the
optimization rather than process optimization. Thesystem as a whole, and the effectiveness of
theory can be characterized as a set of conceptanalytical thinking become questionable. In TOC,
principles, and measurements that focus on than organization is viewed as a system and
ultimate output of the whole system, not just thlat components of the system under management
a component part of it. TOC views any organizationsubordinate their efforts to the larger system of
as a system, as an integrated whole instead of w&hich they are a part. The primary focus is on the
collection of related parts with the primary constraints that hinder the organization from
emphasis on the output of the entire system, i.eachieving its goal. More specifically, the
“Throughput.” Throughput is defined as the organization is compared to a chain or a network of
difference between the value of output (sales) andhains. In this analogy, one weak link limits the
direct cost (variables such as raw material, partgperformance of the entire chain. This weakest link
etc.) and thus as the rate at which the systens the system’s constraint that has to be targeted
generates money through sales. The focus of thienprovement, be carefully examined, and
TOC philosophy is that any organization (or efficiently addressed. Once the weakest link is
system) has a constraint that dominates the entirgtrengthened, the next weakest link becomes the
system. The secret to success lies with managingonstraint that limits overall system performance.
these constraints and the system. On the other, han@iherefore, at each stage, improving the performance
TOC moves the performance measurement from &hroughput) of the chain requires strengthenirgy th
cost-oriented to a throughput-oriented paradigmweakest link at that stage. It may be relativebsle
Throughput provides a more meaningful andcomplex to locate physical constraints, such as
effective measure of improving organizational limitation of resources or technology to support
performance, and does not necessarily prescribproduction / operation / distribution processes,
cost cutting and downsizing strategies. Deming [2]because they are tangible. In most cases, however,
described the danger of suboptimization as followsthe real constraints to improving a system’s
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performance are not physical but policy constraintsCurrent Reality Tree (CRT), Evaporating cloud
They are rules, plans, procedures, measurements, (€loud), Future Reality Tree (FRT), Prerequisite
other guidelines that are less tangible and at th@&ree (PrT) Transition Tree (TrT). CRT, FRT and
same time prescribe the framework for operationsIrT use cause and effect thinking.
and management of the internal organization, and CRT: This step examines the cause and effect
its interface with external environment. In logic behind the undesirable effects in the system.
Goldratt's view, the policy constraints are usuallyThe CRT process starts with the observed
much more devastating than physical constraintsindesirable Effects (UDEs), and builds, with strict
and nearly every physical constraint results fromlogical rules, a model of the system. It helps
some policy constraint. It is also more difficutich management to identify the system constraint or
challenging to identify the exact policy constrajnt what to change.
as it requires a complex chain of cause and effect Evaporating Cloud or Conflict Resolution
that can be traced back to a root cause. FurthesmorThe Cloud is used partly to finalize what needs to
in larger organizations, the policy constrainteoft change and to surface the breakthrough that is the
go across multiple functional units and requirebase of the solutions.
addressing those constraints and breaking them at FRT: The FRT step is used to confirm the
higher levels of the organization. Therefore, due t solution and to identify potential negative side
the relative complexity of policy constraints, [4] effects. FRT construction starts with the Injection
proposes a more elaborate process, requiring thrdeom the CRD step, and uses the logic and UDEs
major steps: from the CRT to develop the future system. This
1. What to change? Where is the constraint? would enable management to remove negative
2. What to change? What should be done with theffects and see if a solution will work.
constraint? (Develop and validate new ideas to  PRT is used to break the solution down into
break the constraint that would deliver thesmaller logical steps. This step is used to outline
desired results, and at the same time minimizénow to cause the change.

the adverse side effects.) TT is used to identify detailed actions needed
3. How to change? (Convert those ideas intao reach each steps identified by the PrT. Thig is
effective action and reality.) detailed stepby step implementation of the solution

These three questions provide the frameworkThis is used to cause the change.

for the TOC Thinking Process. Furthermore, this CRT shows the symptoms, root causes and a
thinking process is logic based, and thus not oedfi core problem.

only to physical constraints, manufacturing systems  TOC considers a project as a network of

or for-profit organizations. It is applicable toyan required tasks that move toward a set of clear
system as long as the goals of the system can bmbjectives intended to be completed under budget
defined clearly. In order to apply this thinking and on schedule. For a project with goals such as
process, there are four criteria [3] to be satikfie developing a new technological line for mineral

1. Motivation to improve the system, water bottling are necessary certain prerequisites.

2. Thorough knowledge of the system that needs to These prerequisites are the precedents for the
be improved goal. In order to achieve the goal from the

3. Some degree of authority, or at least influenceprerequisites, there may be some underlying
to initiate change, and assumptions to clarify all needed dependencies

4. Understanding the TOC Thinking Processbetween the predecessor and the successor. This
methodology. process is repeated a number of times until thee sta

task is reached. The result is a network that
2.2. TOC Thinking Process describes what must be in place in what order and

Using the rigor and logic of cause-and effect,what is the logic behind these successive tasks. Fo
the five-step thinking process would enable thethe concrete case in the bottling company on the
management team to solve a problem and developase of the official annual report on the soft kisin
an integrated strategy, beginning with the symptom®roduction and consumption during year 2005 they
and ending with a detailed action plan thatare done the following conclusions for bottled
coordinates the activities of all those involved inwater:
implementing the solution. » The bottled water consumption is increased with

There are five logical processes in TOC [4]: 21.4% or total with 90.0 million litres in
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comparison with the previous period undernecessary stage of automation without a essential
review. restructure in production in the space and in the
* In year 2005 they are bottled total 507.8 milion time and without to increase the number of service
litres mineral, spring, table, soda-water andpersonnel. On the ground of all this is developed
spice water. Table of analysis results ,Cause and effect
» The nature bottled waters get ahead the aerata@lationships” and ,Building of a purpose tree”
drinks in a market quota. (Table 1). The manager team, guiding by the basic
* The natural mineral waters consumption isTOC principles and cause and effect thinking
increased most highly — with 22.2%. develops two projects for increasing the capadity o
* The natural mineral waters consumption permineral water bottling line by bottles of &nd 10.
capita of the population has reached to 66 litresBy the both projects are kept the market quotas of
which is with 12 litres more in comparison with the separate volumes of mineral water at the ptesen

the previous year. moment, as well as the current personnel and shift
» The soda-water takes up only 8.7% from thesystem of work. Through tHEOC logical processes
whole volume of waters. applying into the current situation in the bottling
» The volume of the spice waters during the year icompany it is visible that Project 1 is more
3.8 million litres. profitable than Project 2 regarding to the capacity
* The volume of the waters in gallons is 59.7investment, retrieval and work flexibility. It
million litres and has a growth of 37.2%. removes the production constrain, imposed from the
* The water in gallons has already 11.8% marketveakest link — the insufficient capacity of the
guota. technological line 2 without causing of consideeabl

* The glass packing to 300 millilitres have only effects.
4.4% quota.
» The quota of the waters, bottledABET packings 3. Conclusion

is 84.0%. Traditionally there are many accents, directed
* The packings larger than 2.00 litre$, @, 61, 8I,  to achieving project management effectiveness.
10) with natural water increase their quota toCPM, PERT and Gant diagrams are developed to
39.1%. make easier and execute the projects in time within

 The volume of the realized quantities of water inthe framework of budget. On the other hand the
large packings is doubled in comparison withproject managers pay attention to project planning

year 1999. and execution. In other words there aren’t satigfyi
» The sales of waters in packings oflldécreased accents, directed to achieving of project
with 0.5%. management effectiveness. Separately the project
» The prices of the bottled waters in 2005 aremanager needs clearly to determine the project
increased with an average of 5%. purposes and objects in servicing of organization

* The mostly realized water is in the third quarter mission and visual condition, so as the projecintea
31.8%, the least — in the first quarter — 14.4%. to can focus on the effectiveness of the project
» The value of the realized bottled water on theplanning and execution before to look for the
home market in 2005 is 239 millions leva effective measures. SWOT analysis is an effective
(BGL). method of the strong and weak sides’ determination
On the base of analysis it is imposed theas well as a control of the possibilities and risks
conclusion that for keeping and hardening thethe project management. TOC uses the systematic
positions of the company on the market it isapproach in the project management, accepting the
necessary to improve the capacity of the equipmentapacity as effective estimation and execution
The capacity of the existing equipment is almostmeasure. All this determines constrains, which
fully used and it can't take up the fast rates ofdominate over the whole project at any time and the
increasing of the bottled mineral water demand orconnected with it resources for a removal conssrain
the market. It has got to make an investigation theand for the project purposes achieving. In this ,way
possibilities of new automated production line TOC technique of time management contributes to
adoption, which replaces an existing one — line 2effectiveness of the project management. Moreover,
The using ofTOC as a method of project processesTOC is extended to the resources for the complex
management accelerates the project actions angkojects, which determine the common resources.
leads to practical optimization choice with This application maximizes the number of projects,
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which the organization can support, observingrisk management and project cost management.
principles of project duration decreasing. TOC can
be also effective applied in other areas as project

Table 1. Table of analysis results ,Cause and efédationships” and ,Building of a purpose tree”

Complex cause: Small capacity of the current bottling equipment.
Bottled waters

quarter / year 1999 | 2000f 2001 | 2002 | 2003 | 2004 | 2005

first 185 | 186 19.0 | 172 | 17.6] 16.0 | 14.4

second 328 | 31.1f 307 | 318 | 30.4| 301 | 28.2

third 333 | 33.2) 328 | 345 | 33.2| 322 | 31.8

fourth 154 | 17.1f 175 | 165 | 188] 217 | 256

Increasing of capacity through preservation of plsesonnel on hand anfd

Concrete purpose: existing parameters of the relative market quatebé present moment:

Relative mar ket quota of the salesiin liters %
0.5l 18
1.51 28
51 18
101 23
191 13
Total 100

Basic r easons:
Task:

Acceptance

Execution

Dir ect achievements:

I ndir ect achievements:

» The increased consumption of bottled mineral water;
« Impossibility to readjust the existing equipmentr fdifferent bottled
volumes;

+ Provided finances through bank credit.
« Prepared strategy for branch programs in accordamte the marke
changes.

» Created section for work on the innovation equipntvelopment

« Provided proposal financing for activities on margeanging
« Provided financing for investigation and consudiati connected with th
execution estimation
« Regulated rights and obligations of all particigantaking place in th
investigation

« Improved coordination between the parties concerned

« Built system for information exchange between thgips concerned

1%

"2

« The plan of action of reaction to the market chaggds prepared and it |s
partiality applied in practice

« Scientific potential on hand
« The reaction to market changing is a priority ia t@mpany’s politics
« The company’s strategy of output increasing is alzed

Undesir able Effects:

Disadvantageous effects:

End desirable results or

new condition:

- Impossibility of reaction on the market changing
- Accept orders, which wouldn’t execute
- Preparing and implementation of an adequate firtitigs on the marke

changing
- Implementation of the obligations of contracts watdstumers

- Taking apart the progress, which the firm reaches
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Current condition

THEORETICAL PLAN [ |
concerning maximum attainable levels Capacity of the flow lines - bottles/hour
of mineral water capacity
INumber of personel in production 26| LINE1-051 2200)
INumber of shifts in twenty-four-hour period 3 LINE1-151 1800
\Work time mountly - hours 495 LINE2-5] 200
Possibility of overtime work - hours 72 LINE2-101 120
Average work-load - % 704 LINE3-191 300
* includes the technological idle time - changing of formats, adjustments failures etc.
Relative quotas of sales in litres - %
051 18
151 28
51 18
101 23
191 13 for 495 hours for 567 hours
Total 100 ‘ I
Relative quota Relative quota Maximum attainable levels of production, bottles Relative quota Relative quota Maximum attainable levels of production, bottles

maximum attainable levels of production, bottles for 495 hours | for 567 hours _of production time/1| | of equipment loading - % of production time/1 |equipment loading - %

I Calculated Accepted Calculated Acceplenﬂl
on adherence to the correlation 05 270 000] 310000 81 2457 267 575 270 000| 93 24,51 306 495| 310 000]
between separate packings 15 140 000| 160 000 51 1557 138743 140 000| 59 15,57| 158 924| 160 000|
as it is taken for granted that it is the demand 5 30 000| 34000 10,1] 30,78 30474 30 000| 116 30,78 34 906 34 000|
on the market of this product - | 10 15 000| 17000 8,5 2565 15237 15 000| 97 25,65| 17453 17 000]

19 5000 5700 11 342 5085 5000) 13 3.42) 5825 5700
Total 460 000 526 700 33,0 100,00 457 115 460 000 378 100,00} 523 604| 526 700|
Coefficient of effectiveness 3,033 2,648

Future condition - Project 1
THEORETICAL PLAN [ Inthefuture | |
i i inable levels through using of new p i in the new market
of mineral water capacity Capacity
Number of personel in production 26 2200
Number of shifts in twenty-four-hour period 3] 1800
\Work time mountly - hours 495 1000|
Possibility of overtime work - hours 72 600}
/Average work-load - % 70% 300}
* includes the technological idle time - changing of formats, adjustments failures etc.
||Relative quotas of sales in litres - %
051 18
151 28
51 18
101 23
191 13 for 495 hours for 567 hours
Total 100
Relative quota Relative quota Maximum attainable levels of ion, bottles Relative quota Relative quota Maximum attainable levels of bottles
ble levels of pi ion, bottles of production time/1 | | of equipment loading - % of production time/1 | of equipment loading - %
Calculated Accepted Calculated Accepted||

on adherence to the correlation 0,5 8,1 44,79 487 800 490 000 9,3 44,79 558 753 560 000

|between separate packings 15 51 28,39 252933 253 000 5,9 28,39 289 724 290 000

I as it is taken for granted that it is the demand 5 2,0 11,22 55 555 56 000 2,3 11,22 63 636 64 000
on the market of this product - | 10 17 9,35 27 777] 28 000] 19 9,35 31818 32 000|

19 11 6,24 9 271 10 000| 13 6,24 10 620| 11 000|
Total 18,1 100,00 833337, 837 000 20,7 100,00 954 549 957 000
Coefficient of effectiveness 5,530] 4,828
Future condition - Project 2
THEORETICAL PLAN [ Inthefuture [ |
concerning maximum attainable levels through using of new automoted production equipment in the new market conditions
of mineral water capacity Capacity
Number of personel in production 26 2200
Number of shifts in twenty-four-hour period 3] 1800
\Work time mountly - hours 495 500
Possibility of overtime work - hours 72 500
/Average work-load - % 70% 300|
* includes the nological idle time - changing of formats, adjt failures etc.
||Relative quotas of sales in litres - %
051 18]
151 28]
51 18]
10| 23]
191 13 for 495 hours for 567 hours
Total 100 [
Relative quota Relative quota Maximum attainable levels of ion, bottles Relative quota Relative quota Maximum attainable levels of ion, bottles
maximum attainable levels of production, bottles of production time/1 || of equipment loading - % of production time/1 || of equipment loading - %

I Calculated Accepted Calculated Accepled‘\l
on adherence to the correlation 05 81 39,61 431323 432 000 9,3 39,61 494 061 495 000
between separate packings 15 51 25,10 223 649| 224 000 59 2510 256 180 256 000
as it is taken for granted that it is the demand 5 4,1 19,85 49 123 50 000 4,6 19,85 56 268 56 000
on the market of this product - | 10) 2,0 9,92 24 561 25000 2,3 9,92 28134 28 000

19| 11 5,52 8198 9000 13 5,52 9390 9 000|
Total 205 100,00 736 855 740 000 234 100,00 844 033 844 000
Coefficient of effectiveness 4,890 4,269
Refer ences 4. Goldratt, E.M.:The Goal. 2nd Revised Edition, Great
1. Austin, K.M., Peschke, R.Bow to Build a TOC / Critical Barrington, North River Press, 1992, MA, USA
Chain Project Network. APICS CM-SIG Symposium 5. Horn, L. et al..SAOT analysis and strategic Planning-A
Proceedings, March 22-23, 1999, Phoenix, Arizor8AU Manual. GFA, Eulenkrugstr, 82, 1994, Hamburg, Germany
2. Deming, W.E.The New Economics for Industry, Government, 6. Taylor, B.W., et al.: R&DProject selection and manpower
Education. Cambridge, MA: MIT, Center for Advanced allocation with integer nonlinear goal programming.
Engineering Study, 1993 Management Science, Vol. 28, Issue 10, 1982, 91168
3. Dettmer, H.W.:Breaking the Congraints to World-Class . .
Performance. ASQ Quality Press, 1998, Milwaukee, Received in October 2007

Wisconsin, USA

82 RECENT, Vol. 9, nr. 1(22), Martie, 2008



