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ABSTRAKTY

RIADENIE MODELOV V PROJEKTE VYSTAVBY

RENATA BASKOVA

Kracéové slova: model, modelovanie, projekt vystavby, riadenie modelov,
informacie, optimalizatné metédy, optimalne rozhodovanie

Abstrakt: Modely produktov alebo procesov su ¢astymi néstrojmi pre kvalitné
planovanie a riadenie produktov a procesov Vinvesticng vystavbe. Model
produktu g procesu je vzdy tvoreny na z&klade urcitého mnozstva dostupnych
Udajov. Zakladom kvality modelu je spréavna Specifikécia poziadaviek, ktoré ma
model uspokojit’. Cie’om modelovania v projekte vystavby je pombet’ ngjst’” taku
zostavu vysednych parametrov produktov alebo procesov vystavby, ktora je pre
dané uZivatel'ské podmienky optimélna. S potrebnymi odbornymi vedomostami a
pri vhodngl motivacii, je mozné pomocou modelov preverit vel'ké mnoZstvo
réznych rieSeni parametrov produktov g procesov a ngjst’ ich optimanu zostavu
pre konkrétny projekt vystavby. Pri zmenéch parametrov produktov alebo faktorov
procesu, modely imitujlce interakcie parametrov ¢i uZ produktu alebo procesu,
urychluju a skvalitiuju proces rozhodovania.

Autor: Ing. Renata BaSkova, PhD. Katedra technol 6gie stavieb a stavebnych 1atok,
Stavebna fakulta TU v KoSiciach, e-mail: renata.baskova@tuke.sk
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ZLEPSOVANIE SYSTEMOV MANAZERSTVA KVALITY
V STAVEBNYCH ORGANIZACIACH

PETER MAKYS

Keywords: systém manazérstva kvality, I1SO 9001, zlepSovanie, ndpravné
opatrenia, preventivna cinnost’

Abstrakt: Povinnost trvalého zlepSovania efektivnosti systému manazérstva
kvality vyplyva zpoZiadaviek normy STN EN ISO 9001. Proces trvalého
ZlepSovania mbZzeme vSeobecne podla postupu rozdeit do Styroch etap:
identifikovanie oblasti zlepSovania (¢o zahita zbieranie informécii, ich nasledni
analyzu a urcenie pri¢in moznych problémov a rizikovych oblasti.), planovanie
ZlepSovania (prostrednictvom politiky kvality, z ngj vychédzajdcich cielov kvality,
népravng a preventivng cinnosti ako @ zlepSovacich névrhov), implementéacia
rieSenia (zabezpetenie po stranke organizacng s vyclenenim potrebnych zdrojov)
a hodnotenie efektivnosti, sakou boli dosiahnuté planované vysledky. Proces
ZlepSovania je vSak vo vSetkych jeho etapach vystaveny mnohym rizikam,
z ktorych najcastejSie sa v ¢lanku opisuju.

Autor: Ing. Peter Makys, PhD., pracuje ako odborny asistent sa Stavebngj fakulte
STU, na Katedre technologie stavieb, Radlinského 11, 813 68 Bratidava,
makys@svf.stuba.sk.
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PROJEKTY CISTEJSEJ PRODUKCIE AKO NASTROJ
UDRZATEDLNEHO POTRAVINARSTVA

JANA KOTOVICOVA

KlicovA dova: ¢CistSi produkce, odpadové hospodaistvi, odpadni vody,
potravindrstvi,zpracovani  mléka, jatetna driabez, ekonomicky piinos,
environmentalni ptinos

Abstrakt: Céast A - projekt ¢istsi produkce pro miékarnu, vyrabgjici syr Eidam.
Navrhované opatieni spociva v zavedeni filtrace syrovétky na rota¢nim sitovém
filtru a vyuZziti ziskanych bilkovin pro vyrobu tavenych syri. Bylo odhadnuto, Ze
ekonomicky ro¢ni prinos opatieni je bezmala 2.106 K¢, pri navratnosti investice as
za 0,6 roku. Soucasné Ize dosdhnout i environmentalnich piinosa, které spocivaji
v redukci znegisténi odpadnich vod.

Cast B - V zavodé na zpracovani jatesné dribeZe byl realizovan projekt Gistdi
produkce. Podstata projektu spocivala v nahradé systému chlazeni vykuchané
driabeZze. Novéa technologie vyuziva jako chladici médium vzduch. Na z&kladé
vysedka hospodaieni podniku v soucasnosti bylo prokézano, Ze névratnost
investice ¢ini asi 3,2 roku a cash flow vynosi predstavuje kolem 8.107 K¢ za rok.
Bylo dosazeno také vyraznych environmentélnich pfinosi v podstatném sniZeni
rizika onemocnéni Salmonellou a ve sniZeni zatéZe odpadnich vod.

Autor: RNDr. Jana Kotovicovd, Ph.D., College lecturer, Mendel University of
Agriculture and Forestry Brno, Faculty of Agronomy, Institute of Landscape
Ecology, kotovicj@mendelu.cz.
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SPOLUPRACA V LOGISTICKYCH KANALOCH PRE
RECYKLACIU ODPADU

HISAO FUJMOTO, MASAY UKI KOMETANI

KPaéové slova: recyklacia odpadu, spatna logistika, spatny kanél

Abstrakt: Clanok opisuje déleZiti Glohu ddvery v kontrolnom mechanizme
logistickych kandlov pre recykléciu odpadu. Preberané si dva typy kandlov. Pri
prvom type aktor (firma) ovlada cely kanal atok v tomto kandle. Aktor je vystup g
vstup a spracovava suroviny, produkty aodpad. Takyto kand sa mbZe nazyvat
uzatvoreny. Druhy je kandl pre recyklaciu domového odpadu, ktory je spravovany
viacerymi aktormi, ako st firmy, konzumenti a $tét. Takyto kandl je zaloZzeny na
dbvere a nazyva sa otvoreny.

Autor: Hisao Fujimoto, Osaka University of Economics. Masayuki Kometani,
Yamaguchi University.
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ABSTRACTS

MODELSMANAGEMENT IN BUILDINGS PROJECT

RENATA BASKOVA

Key words: model, modelling, building project, models management, information,
optimal decision, optimal methods

Abstract: The models of products or processes are often the implements for
qualitative planning and products and processes management in investment
building. The modd of product and process is always created following particular
number of available statements. The base of mode quality is correct requests
specification, whose the model has to supply. The aim of modelling in building
project is to help find out such combination of consequential building products or
processes parameters, which is optimal for existing custom conditions. With
necessary special knowledge and with likely motivation, is possible to check by
models big quantity of different process and product parameters solutions and find
their optimal combination for particular building project. In changes of product
parameters or process factors, the models imitating interactions of product or
process parameters, accel erate and enhance the decision process.

Author: Ing. Rendta BaSkova, PhD. Katedra technolOgie stavieb a stavebnych
latok, Stavebna fakulta TU v KoSiciach, e-mail: renata.baskova@tuke.sk
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IMPROVING OF QUALITY MANAGEMENT SYSTEMS
IN CONSTRUCTION COMPANIES

PETER MAKYS

Keywords: Quality management system, 1SO 9001, improvement, corrective
action, preventive action

Abstract. The duty of permanent improvement of management system is given by
the standard STN EN 1SO 9001. A process of permanent improvement can be
generally divided into 4 stages: identifying of areas for improvement (which
includes callecting of information, their subsequent analysis and determination of
reasons for possible problems and risks areas), planning of improvement (through
quality policy, resulting quality aims, correction and prevention activity, as also of
innovations), implementation of solutions (organisationally ensured, with selecting
of needed sources) and evaluation of effectivity, which was needed for achieving
of planned results. An improvement process faces, in all its stages, to many risks,
from which the most often emerging are described in the following article.

Author: Ing. Peter Makys, PhD., pracuje ako odborny asistent sa Stavebngj fakulte
STU, na Katedre technologie stavieb, Radlinského 11, 813 68 Bratisava,
makys@svf.stuba.sk.
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PROJECTS CLEANER PRODUCTION AS AN
IMPLEMENTON THE ROAD TO SUSTAINABLY FOOD
INDUSTRY

JANA KOTOVICOVA

Keywords: cleaner production, waste management, wastewater, food industry,
dairy, poultry, economic benefit, environmental benefit.

Abstract: Part A - The project of cleaner production, which was elaborated for the
dairy, which specialises mainly in the production of EIDAM cheese. It is possible
to eliminate residues of coagulated proteins and cheese powder with the help of the
above mentioned equipment. Casein can be removed from whey in this way.
Casein can be then returned into manufacturing process or utilised as a full-scope
raw material in melting processes during the processed cheese production.

Part B - Second Project of Cleaner Production was implemented in the poultry
daughterhouse. The project is based on the substitution of an obsolete water
cooling system of drawn poultry for anew technology utilising air as a cooling
medium. The environmental benefits are represented by the significant reduction of
Salmonella health risks for the consumers of fresh poultry as well as the reduction
of waste waters pollution by organic matter.

Author: RNDr. Jana Kotovicova, Ph.D., College lecturer, Mendel University of
Agriculture and Forestry Brno, Faculty of Agronomy, Institute of Landscape
Ecology, kotovicj@mendelu.cz.
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COOPERATION IN ENVIRONMENTAL CIRCULATED
LOGISTICS CHANNEL

HISAO FUJMOTO, MASAYUKI KOMETANI

Keywords: recycling, reverse logistics, backward channel, circulated logistic
channel

Abstract: This paper suggests the important role of trust as a governance
mechanism for the circulated logistics channel. Two types of the circulated
logistics channels are discussed. The first is the recycle channel, where an actor
(a firm) can govern total channel and its flow. In this channel, an actor bears the
role of entrance and exit, and processes goods, resources, and waste. It may be
called as the closed circulated logistics channel. The second is the recycle channel
of kitchen garbage, which is governed by plural actors, such as firms, consumers,
and governments, based on trust. This channel may be called as the open circulated
logistics channdl.

Authors: Hisao Fujimoto, Osaka University of Economics. Masa Y uki
Komentari, Yamaguchi University
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RIADENIE MODELOV V PROJEKTE VYSTAVBY
MODELS MANAGEMENT IN BUILDINGS PROJECT

RENATA BASKOVA

1 UvoD

Projekt je priestorovo a ¢asovo ohrani¢eny sibor technologicky a organizacne
slivisiacich ¢innosti, ktorého uskutoénenie je podmienkou dosiahnutia urcitého
ciefa alebo skupiny vzgomne slvisiacich cielov. Ak hovorime o projekte
vystavby, ciefom slboru c¢innosti jevytvorenie stavebného diela, skupinu
Ciastkovych cielov mbZe tvorit planovanie a realizécia jednotlivych objektov
stavebného diela, alebo ich dielcich kondtrukcii. Podstatou modelovanie je
reprodukcia charakteristik (parametrov) urcitého objektu (objekt je v tomto pripade
vSeobecny pojem, ktorym je moZné oznagit’ ktorykol'vek produkt alebo proces) na
inom objekte, Specidlne vytvorenom na ich Stadium. Tento druhy objekt sa nazyva
modelom. Modely v projekte vystavby mézu mat’ fyzikalnu g abstraktnu podstatu.
Modelovanie zahfhia proces zostavovania a analyzy modelu konkréneho
predmetu modelovania.

Individualny charakter produktov investi¢ng vystavby, s dlihou dobou ich uzZivania,
svysokymi narokmi na ¢erpanie zdrojov a organizacnou néro¢nost’ou pri ich
vytvérani, je dostatocnou pric¢inou, preco sa v projekte vystavby vo vel’ke miere
pouziva modelovanie, ako néstroj na ziskavanie potrebnych informécii. V riadeni
projektu vystavby Gzitkovou hodnotou modelu je to, do ake miery a v akom
rozsahu dokaze model svojimi vystupmi poskytovat’ informacie, potrebné pre
optimalne rozhodovanie.

2 PREDMET MODELOVANIA V PROJEKTE VYSTAVBY

Predmetom model ovania v projekte vystavby mézu byt’ charakteristiky stavebného
produktu, stavebného procesu alebo interakcie parametrov produktov a procesov.
Pre minimalizovanie miery rizika jednotlivych faktorov st zhotovované modely
pricin aich dbésledkov. Mode mbéze vyjadrovat’ a funkéné vézby v ramcei
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organizacng Struktary stavebnych firiem, alebo slOzit' pre Ucely tvorby a riadenia
dokumentov pri priprave, realizacii a kontrole vystavby. Samostatni kapitolu
tvoria modely toku informacii, bez ktorych by nebolo moZné riadenie interakcii
medzi jednotlivymi modelmi.

Aj ten nagjrozsiahlgiSi a najpresnejsi model popisuje vZdy len niektoré z vlastnosti
zobrazovaného objektu. Tieto viastnosti, alebo ich skupina, sa nazyvaju hr'adiskom
modelovania, pripadne skimania. Miera podrobnosti, ktora je vyjadrena v moddli,
nazyva sa rozliSovacia Urovei modelu. Medzi objektom a modelom musi jestvovat’
uréithd podobnost’, ktord méze spocivat’ bud’ v zhode fyzikélnych charakteristik
modelu a objektu, alebo v zhode funkcii, ktoré model a objekt uskutoéiuju, alebo
v totoZznosti matematického opisu spravania sa objektu a jeho modelu. Potreba
modelovania vznikd vtedy, ked bezprostredny vyskum daného objektu nie je
mozny, aebo je tazky, nakladny a pod. Modely m6Zu zobrazovat' skutoéne
jestvujuce alebo zatial’ a neuskutoénené predmety a javy roznymi spdsobmi.
Celkove ich m6Zeme rozdelit’ na fyzikalne modely a abstraktné modely [1].

Model stavebného produktu svojimi charakteristikami imituje technické,
technologické, ekonomické aebo environmentdlne parametre konkréneho
produktu. V projekte vystavby sa pouZivaju modely vysledného produktu, dalg
produktov, ktoré si vstupom do procesu, alebo su st¢ast'ou faktorov procesu, ako
sl materidly, stroje, zariadenia a pod.. Forma vyhotovenia modelu méze byt
rozmanita, od slovného alebo matematického vyjadrenia, tabeldrneho spracovania,
cez grafické spracovanie aZz po prototypy. V poslednom obdobi bol pre viaceré
typy stavebnych produktov vytvoreny software, umoznujuci v krdtkom case
spracovanie modelu produktu v réznych variantoch. Vytvorenim a postupnym
zdokonal’ovanim tychto programov sa pre stavebni prax ulahcila, skvalitnila
a zrychlila préca pri tvorbe modelov produktov a umoznil sa vyber toho variantu,
ktory je pre konkrétne podmienky optimalny.

Charakteristiky stavebného procesu, ktoré sa stavaju oblastou model ovania, mézu
mat Siroky zéber a priamo sivisa s technickymi, technologickymi,
environmentalnymi - a ekonomickymi  charakteristikami  vystupu procesu, t.j.
konstrukcie, abjektu alebo stavby. Predmetom modelovania mdze byt rozsah
¢innosti (pocetnost’ a kvantita), obsah ¢innosti, vyrobnd metdda, vyrobné postupy
a vyrobné spdsoby, vzajomna podmienenost’ ¢innosti, naroky na vstupy, naroky na
zdroje, casové parametre (doba trvania, terminy zafiatku a konca ¢innosti,
technologické prestéavky), priestorové parametre (vyrobny priestor, pracovny
priestor, pracovny front, smery rozvinutia postupu préc) apod. Ugenym
zoskupenim ¢innosti si tvorené procesy a procesové zostavy. Charakteristiky
procesovel zostavy sU odvodené od charakteristik jednotlivych ¢innosti, procesov
a ich vzgomnych podmienenosti. Z&kladom modelu procesu redlizécie stavby je
vacSinou zostavenie funkéngj siete procesov a ich vzaomnych podmienenosti a jgj
pretransformovanie do stavu prijate’ného pre pocitacové spracovanie. Vyslednym
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produktom spracovania siete procesov je flexibilny model vystavby, ktory je
vyuzitelny, v spojeni s prislusnym pogitacovym programom, nielen pre planovanie
postupu vystavby, ale g pri riadeni realizécie stavby [4], [7], [8], [9].

Modely funkénych alebo organizatnych podmienenosti v Struktdrach
stavebnych firiem, alebo prepojenia medzi jednotlivymi dokumentmi v projekte
vystavby, maju svoje uplatnenie g v takych oblastiach, ako je zabezpetovanie
a zvySovanie kvality produktov, procesov alebo zivota firmy, alebo bezpecnost
a ochrana zdravia pri préaci a ochrana Zivotného prostredia. Samostatnou kapitolou
s modely, ktoré slUZia pre tvorbu dokumentacie. Tvorba tychto modelov
vyZaduje vysoku odbornost’ a musia byt spracované tak, aby eliminovali riziko
chyby obsluhy. Tieto modely potom ¢asto umozniuju aj odborne meng vyspelému
persondlu vypracovat’ potrebni dokumentéciu na poZzadovane kvalitativneg arovni,
nakor’ko ich praca spociva iba v rutinnom doplneni vstupnych Gdajov. Vstupné
Udaje su pre vacSinu stavebng produkcie individualne, ale na duhej strane s ¢asto
jednozna¢ne zistite'né.

V kazdom projekte vystavby v ¢ase vznikaju jednotlivé ciastkové ciele, ktoré vo
svojg naslednosti smeruju k findlnemu ciel'u, a to k zrealizovaniu vysledného
produktu projektu. V projekte vystavby tymto ciefom je zrealizovana stavba,
vyhovujlca svojimi uzivatel’skymi parametrami poZadovanému U¢elu. Podkladom
pre riadenie projektu vystavby st informacie, ktoré tvoria predpoklad kazdého
rozhodnutia. VSetky jednotlivé rozhodnutia v rdmci riadenia projektu musia byt
vhodne usporiadané, musia tvorit’ systém. Rozhodnutie v ramci projektu je mozné
vhimat' ako samostatny prvok tohto systému, ako tzv. rozhodovaci uzol. Na
jednotlivych stuprioch v hierarchii doleZitosti vznika kazdé rozhodnutie na zaklade
informacii, vstupujacich do tohto pomyselného uzla, vysledkom st vystupné
informacie rozhodnutia. Ak v systéme, alebo v ¢asti systému riadenia, pospgame
vSetky uzly pomocou vstupnych a vystupnych informécii a zabezpetime
raciondlnost’ tohto prepojenia tak, Ze vSetkym rozhodovacim uzlom sa prisunu
vSetky poZzadované vstupné informécie a Ze v3etky vystupné informacie budu viest
do d’asich rozhodovacich uzlov ako vstupné informécie, dostavame model toku
infor mécii. Celkovy model toku informécii v rdmci projektu vystavby méze tvorit
Zlozith sief, zloZzenl z rozhodovacich uzlov a ich vzomnych prepojeni.
Dekompoziciou je mozné tato siet’ rozlozit' na urcity pocet podsieti, pricom kazda
z tychto ¢asti m& svoje vstupné g vystupné informécie, naopak, kompoziciou je
mozné spgjat’ podsiete do vacSich celkov. Niektoré informacie maju staticky
charakter, to znamend, Ze sa nemeni ich obsah v c¢ase, iné maju charakter
dynamicky. Pri rovnakom cieli, pravidiéch aj algoritme spracovavania informacii
v rozhodovacom uzle, informécie, ktoré s v case spresiované aebo
aktualizovangé, teda maju dynamicky charakter, mézu spdsobit’” zmenu vstupnych
dat. Pripadne rozhodovaci uzol v inom ¢ase produkuje nové vystupné informécie,
ktor4 sa stavaju novym vstupom pre povodne uréeny nésledny rozhodovaci uzol,
alebo mbéZe dojst’ v ¢ase g k zmenam naslednosti uzlov.
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3 ZOSTAVOVANIE MODELOV V PROJEKTE VYSTAVBY

Modely, pouzivané v projekte vystavby, mdzu byt individudlne, t.j. také, ktoré su
vytvorené len pre konkrénu situéciu, alebo sa pre konkrétny pripad pouZiju uz
existujuce vSeobecné alebo typové modely, pripadne sa tieto modely zaktualizuju.
Vyber typu modelu zavisi od dostupnosti vhodnych a kvalitnych existujicich
typovych alebo vSeobecnych modelov, alebo od schopnosti vytvorit’ individua ny
alebo aktualizovany modd pri prijatel’nych nékladoch a dobe jeho zhotovenia.

Vybrany subor parametrov produktu alebo procesu mbze mat’ komplikované
vzgjomné interakcie. Bez urcitého zjednoduSenia, napriklad g tak, Ze niektorym
parametrom sa priradia konstantné hodnoty, by sa tieto vzgomné funkéné
zavislosti nedali pomocou modelu zrozumitel’ne vyjadrit. Pre ten isty vybrany
stibor parametrov produktu alebo procesu mézu byt’ pre U¢ely riadenia vytvorené
viaceré modely. Jednotlivé modely sa liSia nielen siborom vybranych parametrov,
ale g v tom, ktoré parametre boli stanovené ako konstanty a ktoré ako premenné
a ktora funk¢na zavislost’” kondtant a premennych je modelom imitovana. V case
realizacie vystavbového procesu, pri zmene jednotlivych parametrov produktov
alebo faktorov procesu, vyvolanych objektivnymi alebo subjektivnymi pricinami,
je potrebné dospiet’ k rozhodnutiu v kratkom c¢ase, pripadne zaujat’ odborné
stanovisko okamzite. Cas potrebny na rozhodovanie mdze mat’ negativny dopad na
celkovy priebeh procesu vtedy, ked’ rozhodnutim je podmieneny zagiatok procesu
alebo na ¢as rozhodovania je nutné proces prerusit’. Pre operativne rozhodovanie
priamo vo vyrobnom procese sa ¢asto pouzivaju jednoduché modely, ktoré pri
dostupnych tdajoch (konstantéch) umoziuju ur¢it’” hodnoty premennych v krdtkom
¢ase. Jednoduché modely g v pripade, Ze maju meng presné zavery, nakol’ko
pracuju s obmedzenym poétom charakteristik, mozu byt pre vyrobnl prax vel'mi
uzito¢né. Tieto modely si v procese riadenia vystavby, pri zmenach faktorov
procesu alebo Specifikécii poZziadaviek na produkt, vybornym néstrojom pre rychle
rozhodovanie sa na poZzadovanej odbornej Urovni. V predvyrobng priprave nie s
na zavadu ani pomerne zlozité modely. Na zéklade Specifikacie poZiadaviek je
mozné namodelovat’ parametre vysledného produktu s maximalnou komformitou
voci potrebdm uzivatela. Prikladom komplexného modelu produktu je vykonavaci
projekt konstrukcie, objektu alebo stavby. Pre predpokladant konfiguraciu vstupov
do procesu, Specifikéciu poZiadaviek na vysledny produkt a zostavu faktorov
procesu, je mozné ngst optimalne charakteristiky vyrobného procesu.
Komplexnym modelom vystavbového procesu je stavebno-technologicky projekt.
V oblasti tvorby a uZivania modelov nachadza ¢oraz SirSie uplatnenie softwarové
vybavenie, vytvorené na zaklade poZiadaviek stavebne praxe.

Pri tvorbe modelu produktu alebo procesu v projekte vystavby sa najprv musia
zostavit’ otézky, na ktoré je potrebné ngjst’ odpovede. Niektoré otazky vyzaduju
jednozna¢nl odpoved’, iné mézu limitovat’ urcity interval vyhovujucich odpovedi.
Odpovede na tieto otézky zvacSa tvoria sibor Specifikécii poziadaviek na vstupy,
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priebeh a vystupy procesov alebo Specifikéciu poZiadaviek na produkty. Spravne
zostaveny subor otazok je prvym predpokladom tvorby modelov s vyhovujacimi
uzivatel'skymi parametrami. AZ po ich zodpovedani je mozné pristdpit’ k tvorbe
jednotlivych variantov model ov. Specifikécia poziadaviek na model musi dat’ jasné
odpovede na nasledovné otézky [3]:

Co je predmetom modelovania ?

Na aké Ucely bude model uZivany v ramci manaZzovania projektu ?

Potreby ktorého Ucastnika projektu vystavby bude model uspokojovat’ ?

Ktoré charakteristiky bude model imitovat’ (¢o je hr'adiskom model ovania) ?

Aka je poziadavka presnosti zhody medzi modelom objektu a objektom (aka je

rozliSovacia Uroven modelu) ?

Aka bude forma vyhotovenia modelu ?

Pri viacerych moZnych rieSeniach sa k slovu hlasia jednotlivé optimalizacné
metddy, ktoré umoziuja ngst optimalnu zostavu vybranych parametrov
jednatlivych modelov.

4 ANALYZA MODELOV V PROJEKTE VYSTAVBY

Modely v projekte vystavby mozno definovat’ a z réznych hl'adisk a na viacerych
rozliSovacich drovniach, ¢o vedie kpotrebe uvedomovat’ s tieto hradiska
arozliSovacie Urovne pri zostavovani, analyze a ngjma interpretécii modelov.
Zostavenie konkrétneho modelu musi vychadzat' zo starostlivého uréenia Gcelu
jeho pouZzitia, z ktorého vyplynie hradisko a rozliSovacia Urovein modelu. Je to
tvorivy proces, ktory obsahuje mnoho predbeznych pokusov, omylov a opréav,
opiergjuci sa 0 poznanie daného objektu, ziskané v minulosti. Vypracovanie
a pouzitie modelu nie je preto jednozna¢ny a priamo k Uspechu vedici skok, ale
VYVOjOVY proces.

Podstatu formalizovanych postupov, ktorymi je mozné modely analyzovat’, mézu
tvorit’ analytické, simulacné a heuristické metédy alebo ich vhodnd kombinacia.
Ciel'om modelovania v projekte vystavby je pomdct’ ngjst’ tak zostavu vyslednych
parametrov produktov alebo procesov pripravy realizacie a kontroly vystavby,
ktor& je pre dané uzivatel'ské podmienky optimal na.

Optimalizacia vo vacSine prebieha v troch krokoch:

1. Vysdektuje sa stbor rozhodujlcich parametrov, ktoré st potrebné pre
uspokojenie dangj Specifikécie poZiadaviek na produkt alebo proces. Tieto
parametre sa stavaju predmetom modelovania. Ngjdu sa varianty moznych
technicky a technologicky redlnych kombinécii tychto parametrov.
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2. Zostavia sa hodnotiace kritéria pre vzgomné posudzovanie stborov
rozhodujlcich parametrov. Vyberie sa vhodna metéda pre hradanie
optimalneho rieSenia.

3. Na zéklade zvoleng metédy sa vyhodnotia stibory rozhodujucich parametrov
avyberie saten variant, ktory je pre dané uzivatel’ské podmienky optimélny.

Pre zistenie optimalneho rieSenia podl'a danych kritérii, pri reSpektovani zadanych
obmedzeniach, s uplatinované rézne optimalizaé¢né metddy. Podmienkou pouZitia
napriklad matematickej optimalizatng metddy je vytvorenie matematického
modelu parametrov produktu alebo procesu. RieSenie takychto modelov je potom
zaleZitostou tedrie optimalneho programovania.  Zostavenie matematického
modelu a jeho analyza s0 mozné iba vtakych situaciach, ktoré su
formalizovatel'né, t.j. opisatel'né sustavou formanych symbolov a ktorych postup
rieSenia je algoritmizovany. Zostavenie algoritmu, ktorym je vyjadreny presne
uréeny sled zakladnych matematickych aformano-logickych operécii, je
z&kladnou podmienkou pre manudlne rieSenie modelu, pripadne pre zostavenie
vypoctovych programov pre pocitace. Ak je matematicky model formalne spravne
zostaveny, tak je sam osebe g presny. To vSak eSte zd’aleka neznamend, Ze g
presne zobrazuje modelovany predmet alebo jav. Tuto skutocnost’ treba mat’ na
zreteli predovsetkym pri interpretacii vysledkov analyzy pomocou daného modelu.
Na presnost vysledkov matematického modelovania podstatne vplyva g
dosiahnutel’na presnost’ pripadnych konkrétnych ¢iselnych tdajov, dosadzovanych
do modelu. V mnohych pripadoch nemozno zabezpetit' dostatocni presnost’
modelovania pri este prijatelngy miere Usilia. Vtedy je vyhodné ak sa da presne
ur¢it aspon pravdepodobnost omylu, rozptyl chyby vysledku a pod. Takéto
vyhodnocovanie je mozné napr. vtedy, ak sa namiesto deterministickych hodnét
veli¢in  pouzivgju stochastické veiciny, ktoré explicitne vyjadruju rozptyl
arozloZenie pravdepodobnosti vyskytu vSetkych svojich hodnét [2], [5], [6].

K matematickym optimalizatnym metédam, pouzivanym g projekte vystavby na
rieSenie optimalizécie vyrobného programu, zmieSavacieho, dopravného alebo
priradovacieho problému aebo minimalizacie odpadu, patri linearne
programovanie. V stavebnictve nachédza svoje uplatnenie & nelineérne,
stochastické, parametrické, celociselné, dynamické alebo blokové programovanie.
DalSie metody st zname pod ndzvami: metoda CRAFT, sekvengny problém, tedria
front, metéda LOB, metdda ALS, tedria zasob a tedria obnovy. Samostatni
kapitolu tvoria metody sietovel analyzy, kde prvky systému a vazby medzi nimi
mbzZu byt zadané deterministicky alebo stochasticky, sem patria metody CPM,
BKN a STSG alebo PERT a GERT.

PouZitie metdd optimalizécie este nezarucuje, Ze vybrany variant produktu alebo
procesu je pre dané uzivatel'ské poziadavky naozaj optiméalny. TaZisko spogiva
v hladani variantov a az nédsledne v ich porovnavani. Je potrebné eliminovat’ stav,
kedy optimalizatnou metddou je vliastne vybrany najlepsi variant zo zlych. Ked’ je
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hradanie optimélneho variantu vel'mi naro¢né a pracné, ¢asto postatuje, ked’ sa
vybrany variant optimal nemu iba priblizuje.

5 MODELOVANIE AKO NASTROJ PRE OPTIMALNE
ROZHODOVANIE V PROJEKTE VYSTAVBY

Proces rozhodovania vyZaduje od manaZéra nasledovné schopnosti:
zZigtit', spoznat’, objavit’ problém,

formulovat’ ciele rieSenia problému,

spoznat’ vplyvy, ktoré obmedzuju rieSenie problému,

odhadovat’ varianty riesenia,

vybrat’ najlepsi (optimalny) variant (alternativu) rieSenia problému,
implementovat’ rieSenie do konkrétneho prostredia.

w W W W W W

Pristup krieSeniu problému moze byt empiricko-intuitivny (kvalitativny, na
z&klade skusenosti) alebo kvantitativny. Zakladom pre kvantitativne rozhodovanie
je operatny vyskum, kde patri operatnd analyza a ekonomicko-matematické
optimalizacné metddy [7], [8], [10].

Vo v3eobecnosti mdzeme problémy optiméneho rozhodovania charakterizovat

takto:

a) SU zname urcité podmienky, ktoré treba reSpektovat’ pri rozhodovani a ktoré
uréuju mnoZzinu pripustnych variantov.

b) Je zndmy ciel' rozhodovania, ktory hovori, podla akého kritéria moZno
hodnotit' vyhodnost alebo nevyhodnost’ jednotlivych variantov z hradiska
rozhodujUiceho sa subjektul.

Modelovanie mbze byt pouZité ako néstroj pri konkretizécii ciel'a rozhodovania
ako & vplyvov, ktoré obmedzuju rieSenie problému. Siroké uplatnenie méa pri
odhadovani variant rieSenia ako g pri selekcii najlepSieho, optiméaneho variantu
rieSenia problému.

Model, rovnako ako proces rozhodovania, pracuje sinformaciami. Pre tvorbu
aanalyzu modelu si potrebné vstupné informécie, model poskytuje svojmu
uZivatelovi vystupné informéacie. Prave vystupné informéacie modelu si casto
vstupnymi informéciami pre optimalne rozhodnutie.

vstupné informacie MODEL vvstupné informacie

>

>

zostavovanie U analvza
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Vstupnéinformécie:

§ Specifikacia poZiadaviek na model

§  Specifikacia podmienok modelovania

§ Specifikacia ciel'a modelovania

§ Informacie potrebné pre tvorbu aanalyzu modelu:
- metodika tvorby modelu pre jednotlivé varianty rieSenia
- metodika analyzy modelu — vyber optimalneg varianty rieSenia
- metodika analyzy citlivosti modelu na zmeny podmienok

Vystupné infor méacie:

§ optimalny variant vybraného siboru parametrov predmetu model ovania
§ informécie ako dosiahnut’ ciel’ za danych podmienok

§ informécie ako zmeny podmienok ovplyvnia konkrény ciel

Produkty alebo procesy a ich modely, ktoré si sicast'ou projektu vystavby, mézu
mat’ svoje charakteristiky skonstantnou alebo premennou hodnotou. Hodnoty
niektorych parametrov produktu, procesu aleébo modelu si bez obmedzenia, iné
mbZu nadobudat’ svoje hodnoty iba vo vymedzenom intervale. V podstate ale
kazdu charakteristiku je mozné za urcitych podmienok menit’. Jeden zo zakladnych
rozdielov medzi modelom a model ovanym objektom je, Ze model mbze mat’ vSetky
svoje parametre po cely ¢as svojho zhotovovania vnimané ako premenné. Pre
produkt alebo proces v3etko to, ¢o je v danom ¢ase a priestore uz vytvorené, stava
sa kondtantou, premennymi je mozné vnimat’ tie parametre, ktorych realizacia este
neprebehla

Pre vysledné modely produktov je charakteristické, Ze vacSina parametrov je

definovana konstantnymi hodnotami. Charakteristiky modelov procesu sl zvacsa

premenné veliciny, nakol’ko model ¢asto imituje prave moznost’ zmien podmienok

realizacie procesu v ¢ase i priestore a ich dopad na jeho priebeh. KonStantami

v modeloch v projekte vystavby sa ngjcastejSie stvaju nasledovné charakteristiky:

§ parametre, ktoré boli jednoznacne stanovené v Specifikacii poZiadaviek na
produkt alebo proces a ktorych existencia je nutn& pre uspokojenie vopred
stanovenych potrieb uzivatela.

§ parametre, pre ktoré je malo pravdepodobné, Ze sa ich hodnoty budd menit
v konkrétnych podmienkach vystavby.

§ parametre, ktoré v procese vystavby mdzu menit’ svoje hodnoty, ale na zéklade
modelovania bola ngjdena ich optimalna hodnota. V tomto pripade proces
vystavby je potrebné riadit’ tak, aby dany parameter procesu alebo produktu
mal modelom definovani hodnotu & zrealizovanu v praxi.
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Problémom ostava stanovenie, ktoré charakteristiky bud( vyjadrené pomocou
kondtént, t.j. v ¢ase uZivania modelu by tieto charakteristiky mali nadobldat’
kon&tantn, vopred definovand hodnotu a nemali by sa menit v désledku
subjektivnych ani objektivnych zmien produktov alebo faktorov procesov. Pre
premenné charakteristiky modelov je potrebné stanovit’ interval, v ktorom mézu
nadobudat’ svoje hodnoty v redlnych podmienkach uZivania modelu tak, aby sa
nezniZila miera presnosti vzajomného vzt'ahu parametrov modelu a model ovaného
objektu.

Zmena Specifikacie pozZiadaviek na vysledny produkt, alebo zésadné zmeny
podmienok vystavby, vo vacSine pripadov vyvolgju potrebu rozsiahlych zmien
hodn6t parametrov produktov, procesov a ich modelov. Ak tvorca modelu
predpoklada na zaklade odbornych skisenosti stav, Ze v ¢ase uzivania modelu
mbZe dojst’ k zmene Specifikécii poZiadaviek alebo podmienok vystavby, mdze
tento predpoklad zohladnit’ uz pri jeho tvorbe. Vyjadrenie miery rizik jednotlivych
faktorov procesu vystavby, ktord je zistitelna na z&klade skusenosti z uz
zrealizovanych projektov vystavby, jg zapracovanie do modelov ¢i uz produktu
alebo procesu, dava vacSie Sance pre to, Ze takyto model bude prinosom pre
kvalitné planovanie a riadenie. Ak dbjde v procese vystavby k zmene podmienok
a parametrov, ktoré boli v ¢ase tvorby a ladenia modelu povaZzované za stabilné
a definované ako konstanty, je potrebné prehodnotit’, ¢i uzivanie tohoto modelu je
pre U¢ely riadenia vystavby edte prinosom, alebo sa model stdva nefunkénym a je
potrebné ho prepracovat’ alebo vyradit’ z uzivania.

6 RIADENIE MODELOV V PROJEKTE VYSTAVBY

Jednotné formal ne usporiadanie procesov v projekte vystavby umoznilo unifikovat
systémy riadenia na roznych Urovniach riadenia a formalizovat’ jednotlivé néstroje
riadenia. Efektivne vyuZitie pocitatov v riadeni prinieslo vysledky vhodnym
prepojenim jednotlivych automatizovanych nastrojov riadenia, zalozenom na
acenom vyuZiti raz uz zadanych informéacii. Principom integracie nastrojov
riadenia je uloZenie vSetkych prvotnych a spracovanych Udajov o jednotlivych
stavebnych objektoch do vhodne usporiadanych béz Udajov a permanentné
premigtanie tychto Udajov do kalendarneho casu. Zakladnym prvkom
integrovaného systému riadenia projektu vystavby je stavebny objekt. Casovy pléan
vystavby objektu je rozhodujacim, zékladnym ¢lankom riadenia, v3etky ostatné
nastroje sa od neho odvodzuju, alebo nan nadvazuju [1], [9].

Pre kazdy stavebny objekt si na z&klade 3pecifikacie poziadaviek parametrov
vykalkulované Udaje o potrebéach kapacit zdrojov a nékladov. Tieto kalkulované
Udaje nezohladiuju cas, ktory sa objavuje az ako funkcia ¢asovych planov.
V projektoch vystavby rozozndvame dve skupiny planov:
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§ casoveé plany jednotlivych objektov a stavieb (od Specifikacie poZiadaviek,
predvyrobni a vyrobna pripravu, zahgenie, priebeh zhotovovania aZz po
dokoncenie, pripadne g uzivanie a likvidaciu.)

§ plény organizacnych jednotiek, ktoré realizuju jeden alebo sUcastne viacero
projektov, kde sl pre jednotlivé ¢asoveé intervaly zahrnuté tie ¢asti ¢asovych
plédnov objektov a stavieb, ktoré do tohto intervalu spadaju.

Plany obidvoch skupin maju snahu byt’ optimélne zo svojho hradiska. Ich hradiska
st v&ak protikladné, takze vysdedné (ngjvhodneiSie, optimalne) rieSenie nebude
predstavovat’ ani optimum zhradiska objektu alebo stavby, ani optimum
z hradiska organizacnej jednotky (vyuZit kapacity Uplne, plynulo a rovhomerne),
ale kompromis medzi nimi.

S potrebnymi  odbornymi  vedomostami a pri vhodngl motivécii, pripadne pri
dostupnosti vhodného softwarového vybavenia, je mozné pomocou modelov
preverit’ vel'’ké mnozstvo réznych rieSeni parametrov produktov aj procesov a najst’
ich optimalnu zostavu pre konkrétny projekt vystavby [9]. V projekte vystavby, pri
viacerych technicky vyhovujacich navrhoch produktu alebo procesu, je mozné
pomocou modelov a optimalizécie ich parametrov navrhnit’ také rieSenie, ktoré
umoziiuje dosiahnut’ minimélne naklady pri dodrZani poZadovang kvality a lehoty
vyhotovenia stavebného diela a zohl'adnit’ pritom optimélne vyuZitie vyrobnych
kapacit. Pod riadenim modelov v procese vystavby rozumieme riadenie procesov
zhotovenia jednotlivych modelov produktov, procesov, toku informécii a pod., ako
a vytvorenie siete vzgomnym prepojenim parametrov ich vstupov a vystupov.
Takato sie’ mdze byt kvalitnym nastrojom riadenia projektu vystavby.

7 ZAVER

Podla mnoZzstva charakteristik produktu a procesu, ktoré su imitované
parametrami modelu a zloZitosti vyjadrenia ich vzgomnych interakcii, je mozné
tvorit modely sréznym stupiiom zlozitosti. Podla stupna zlozitosti mézu byt
modely jednoduché alebo aj také, kde st potrebné nielen rozsiahl e odborné znal osti
ale g pomerne dlhy ¢as aleébo znatné naklady pre ich zostavenie a hladanie
optimalng varianty. Tu je dblezité aby nédklady a cas, potrebné na zhotovenie
a uzivanie modelu, neprevysili Usporu ¢asu a nékladov v procese riadenia projektu
vystavby.

Pri zmenach parametrov produktov alebo faktorov procesu, modely imitujuce
interakcie parametrov ¢i uz produktu alebo procesu, urychl'uju a skvalitiuju proces
rozhodovania Stavaju sa tak nastrojom @ na skvalitnenie riadenia projektu
vystavby.

Prispevok je sicasrou rieSenia projektu VEGA ¢. 1/1221/04 Integrovany systém
riadenia vystavby.
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ZLEPSOVANIE SYSTEMOV MANAZERSTVA KVALITY
V STAVEBNYCH ORGANIZACIACH

IMPROVING OF QUALITY MANAGEMENT SYSTEMS
IN CONSTRUCTION COMPANIES

PETER MAKYS

1 UvoD

Systémy manazérstva kvality st v porovnani so stavom spred niekolkych rokov
medzi stavebnymi realizacnymi organizaciami (zhotovite’mi) uZz pomerne dost
rozSirené. Prispeli k tomu najma z&kaznici z verejného ale g stilkromného sektora,
ktori hradaju zaruky kvalitng realizacie stavebného didla (2). Medzi tieto zaruky
stdle castgSie patri @ vlastnenie certifikdtu systému manaZzérstva kvality,
vybudovaného podrla normy STN EN [SO 9001:2001. Certifikat je totiz
potvrdenim tretgj, nezévisde strany (akreditovaného certifikaéného organu), ze
vybudovany systém je funkeény a efektivny aje predpoklad, Ze bude funkény
aefektivny g v budlcnosti.

Systém manazérstva kvality vybudovany podlra poZiadaviek normy STN EN ISO
9001:2001 je stibor ¢innosti pripravy, pldnovania, zavadzania, riadenia a kontroly
procesov, vplyvajucich na kvalitu vysledného produktu. Zahfna riadenie procesu
predzékazkove avyrobng pripravy, realizécie stavby, vzdelavania pracovnikov,
Gdrzby vyrobnych zariadeni, starostlivosti o meradld apod. Zavédza vsak @
nastroje, ktorymi sa sleduje efektivnost vybudovaného systému. Medzi tieto
nastroje patri najma sledovanie spokojnosti zakaznika, vykonavanie internych
auditov, monitorovanie a meranie procesov sSystému manazérstva kvality
a redlizovaného produktu, sSledovanie nezhdd vo vyrobe, pripomienok
zamestnancov (1), (7). Ziskané informécie sa analyzujd, pricom sa hladaju slabé
stranky systému amoZnosti zvySovania jeho efektivnosti. Rast efektivnosti sa
zabezpecuje najma prostrednictvom prijimania politiky acielov kvality,
vykonavanim népravnych a preventivnych ¢innosti a prijimanim réznych navrhov
na zlepSenie.
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Trvalé zlepSovanie efektivnosti systému manazérstva kvality je poZiadavkou
normy STN EN 1SO 9001 (9, ¢1.8.5.1), pri¢om pod pojmom efektivnost’ sarozumie
rozsah, v akom sa realizovali planované ¢innosti a dosiahli planované vysledky (8,
¢1.3.2.13). Trvalym zlepSovanim efektivnosti mdzeme potom rozumiet’ opakovanu
¢innost’ zameranU na zvySovanie schopnosti plnit’ poZiadavky zékaznika.

Normy STN EN ISO radu 9000 su platné pre organizécie rézneho zamerania
avelkosti. Preto proces zlepSovania ef ektivnosti zavedeného systému manazérstva
kvality funguje na rovnakom principe v réznych organizaciach avsak vzdy je
prispdsobeny konkrétnej organizacii.

Vzhladom na to, Ze certifika¢ny audit systému manazérstva kvality v organizécii
sa opakuje kazdé tri roky apocas tohto obdobia vykonava certifikaény organ
obvykle v ro¢nych, pripadne polro¢nych intervaloch d’alSie kontrolné previerky,
musi organizécia pravidelne preukazovat', Ze sa trvalému zlepSovaniu skutoéne
venuje.

Proces zlepSovania s vyZaduje ziskanie informécii s dostatocnou vypovedacou
schopnostou oredlnom stave systému manazérstva kvality, spracovanie tychto
informécii, vytipovanie oblasti na zlepSenie, napldnovanie a vykonanie ¢innosti
ZlepSovania, zhodnotenie, ¢i vykonané ¢innosti boli efektivne aci dodo
k zZlepSeniu v poZadovang miere. Pritom sa vyuZivajl rézne matematicko-
Satistické, analytické ainé metddy, napr. Benchmarking, Brainstorming,
rozhodovacie matice, Paretova analyza, regulacné diagramy apod. (4) a (5).
Proces trval ého zlepSovania méZeme vSeobecne podl’a postupu rozdelit’ do Styroch
etap:

identifikovanie ablasti zlepSovania,

pldnovanie zlepSovania,

implementécia rieSenia,

hodnotenie efektivnosti.

IDENTIFIKOVANIE POTREBY ZLEPSOVANIA

Urcit oblast’, v ktorg je potrebné zlepSovat' nie je jednoduché. NajcasteSimi
zdrojmi informécii o potrebe zlepSenia st informécie o spokojnosti zékaznika
vréatane reklamacii a staznosti, informécie o nezhodéch zistenych pracovnikmi pri
vykone ¢innosti, kontrol, auditov a ndvrhy pracovnikov. Informacnych zdrojov je
vsak viaceg (obr. 1). ldentifikovanie potreby zlepSovania zahiha zbieranie
informécii, ako jednénho z dolezitych krokov na ceste zlepSovania, ich naslednu
analyzu a urcenie pricin moznych problémov a rizikovych oblasti.
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I nformacie o spokoj nosti zakaznika, jeho staznostiach a reklaméciach

Meranie a monitorovanie spokojnosti zakaznika patri medzi najdolezitejSie nastroje
systému manazérstva kvality smerujice kjeho zlepSovaniu, nakolko dava
informacie o tom, ako zakaznik vnima splnenie svojich pozZiadaviek a o¢akavani.
Niekedy sa spokojnost zakaznika hodnoti len na zéklade reklamécii, ¢o je
nedostatocné. Podl'a mnohych prieskumov si formou reklamécii stazuje len asi 4 %
z celkového poctu nespokojnych zakaznikov (4, str.56) ato nggmé z dévodu ich
priliSng sludnosti, skromnosti, pohodinosti, skuto¢nosti, Ze vydaje acas spojeny
sreklaméaciami ¢asto nie je adekvatny oc¢akavanému prinosu reklamécie a pod.

Pre vyhodnotenie spokojnosti zakaznika je preto potrebné okrem reklamacii
astaznosti vyuZit' a iné zdroje informécii, napr. priamy styk so zakaznikom,
dotazniky, zber objednanych udajov, spravy v réznych médiach a pod. Zhotovitelia
najcastgSie sleduju spokojnost’ zakaznikov formou dotaznikov pri odovzdavani
apreberani vyhotoveného diela, pripadne a sodstupom c¢asu napriklad pred
ukon¢enim zéru¢ng lehoty.

Informécie o Analyza Vysledky Vysledky
spokojnosti nezhodnej internych externych
zakaznika produkcie auditov kvality auditov kvality
\ /
\ * ~ . ‘ / V ’a
ZlepSovanie ék'upy _
. z preskimania
Vystupy - : ) .
7 merania - Politika Cidekvality | L masxzt;érrn;tjva
amonitorovania kvality cvality vedenim
procesov a y
produktov Népravna Preventivna
&innost’ &innost’ « P‘?dqgggfr;a
Z [
Vystupy Podnety na Vzdelavanie — -
z analyzy M ZlepSenie pracovnikov | [k | Ineinformac-
Gdajov nézdroje

Obr. 1 Vstupy pre proces ZepSovania

Analyza nezhodnegj produkcie

Norma STN EN SO 9001 zaviedla na oznatenie produktu (vyrobku, sluzby), ktory
nespina nai kladené poZiadavky, pojem nezhodny produkt. Aj ked” cie’om systému
manazérstva kvality je, aby z&kaznik obdrzal bezchybné dielo, neznamené to, Ze
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v organizacii nemo6zu vzniknit' nedostatky, prejavujlce sa chybnou produkciou.
Norma STN EN SO 9001 Ziada nielen definovanie postupov, ako sa s nezhodnou
produkciou vysporiadat’, ale @ vyhotovovanie zaznamov o nezhodach. Tym sa
zabezpeti ziskanie poucenia aposkytni sa Udaje na analyzu azefektivnenie
¢innosti zlepSovania.

Poznamka: Pod pojmom nezhoda rozumieme nespl nenie poZiadavky Specifikovanej
zmluvne, projektom, technickymi normami, préavnymi predpismi, dotknutymi
organizaciami a pod.

Vydedky internych auditov kvality

Interné audity predstavuju Specifickd formu kontrolng ¢innosti, ktora sa vykonava
v planovanych intervaloch. Audity mdzu byt zamerané na:

produkt (vyrobok, alebo sluzbu), pricom sa kontroluju jeho vlastnosti
(napr. pevnost’ konstrukcie, rozmery, jg rovinnost’ a pod.)
proces, kde sa mbZe sledovat’ jeho zabezpetenie kvalifikovanymi
pracovnikmi a vhodnymi mechanizmami, podmienky, v akych proces
prebieha, kvalita pouzivaného materialu a pod.
samotny systém manazérstva kvality, pricom sa preveruje, ¢i zavedeny
systém zodpoveda planovanym opatreniam, poZiadavkam organizacie a
prisludng normy aci je efektivny.
Z vykonanych internych auditov sa musia archivovat’ zéznamy, v ktorych sa
uvadzaju zistenia vrétane nezhéd, sliizia na postidenie silnych a slabych stréanok
predmetu auditu a s podkladom pre navrh opatreni na zlepSenie.

Vydedky externych auditov kvality

Externé audity vykondva obvykle certifikacna organizécia za G¢elom postdenia
zhody zavedeného systému manazérstva kvality s poziadavkami normy STN EN
ISO 9001. Z auditu vypracuje auditor protokol, v ktorom uvadza zistené nezhody
a poskytuje navrhy na zlepSeni e systému.

V poslednom obdobi stdle castejSie vykonavaju externé audity g zakaznici
usvojich dodavatelov. Preveruju predovSetkym spdsob zabezpetenia kvality
vysledng produkcie. Audity vykonavané zakaznikmi st niekedy ve’'mi podrobné,
avyplyvaju z nich mnohé namety na zlepSenie.

Vystupy z merania a monitorovania procesov a produktov

Organizécia musi v zmysle normy STN EN ISO 9001 monitorovat’, aak je to
potrebné, a merat’ procesy systému manaZzérstva kvality, a preukazovat’ tak
schopnost” procesov dosahovat’ planované vysledky. Sicasne musi v primeranych
etapach procesu realizécie produktu monitorovat’ a merat” jeho charakteristiky, aby
s overila, & produkty spinaju nan kladené poZiadavky. Ztychto &innosti
organizacia vyhotovuje zéznamy, ktoré poskytuju d'aSie informacie o stave
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systému manazérstva kvality a pomdhaju v usmernovani procesu trvalého
zlepSovania.

Vystupy analyzy adajov

Analyza Udajov patri medzi z&kladné cinnosti vramci zlepSovania systému
manazérstva kvality. Umoznuje ziskat' lepSi obraz o posudzovang realite, uréit
trendy vo wvyvoji (g ve'mi doleZité negativne trendy), zistit dlabé
miesta, najzavaznejSie nedostatky, ale g vyvoj poziadaviek trhu a pod. Na z&klade
tychto poznatkov je mozné navrhnit’ napravne a preventivne ¢innosti ako & iné
opatrenia na zlepSenie, ato g Vv oblastiach, ktoré sa v danom obdobi javia ako
efektivne, ale v budlcnosti by bolo mozné ich zlepsit. Pre objektivnu analyzu
Udajov je velmi déleZity zber Udagjov ainformacii na spravne uréenie trendov, ako
g dostato¢ne dihé ¢asové obdobie ich ziskavania. Norma STN EN 1SO 9001
poZaduje vykonavat’ analyzu Udajov minimalne pre Styri oblasti:

spokojnost’ zékaznika,

zhoda s poziadavkami na produkt,

charakteristiky atrendy procesov aproduktov, vrétane prileZitosti na ich

ZlepSenieg,

dodavatelia.
Vystupy z preskimania systému manazérstva kvality vedenim
organizacie
Vedenie organizécie musi v pravidelnych intervaloch skimat’ systém manazérstva
kvality, aby sa zaistila jeho trvald vhodnost’, primeranost’ a ef ektivnost’. Pritom sa
hodnotia prileZitosti na zlepSenie, potreba zmien systému manazérstva kvality
vratane politiky a plnenie ciel'ov kvality. Vedenie musi ziskat’ dostatok informacii
o funkénosti systému manazérstva kvality naima zvykonanych auditov,
0 spokojnosti  zakaznika, o vykonnosti procesov azhode produktov,
o odporU¢aniach na zlepSenie ao stave uz prijatych opatreni, o ¢innostiach po
predchédzajucich preskimaniach ao pripadnych zmenéch ovplyviujlcich
zavedeny systém. Dobrym podkladom je g vystup z analyzy Udajov.

Podnety na zlepSenie

Systém manazérstva kvality sa v organizacidch zavédza za u¢dom zvySenia
spokojnosti z&kaznika. ZlepSovanie v organizacii nembze byt zaloZzené len na
hradani chyb a nezhdd a predchédzani ich novému vzniku. Je nevyhnutné potrebné
hradat’ g také oblasti ¢innosti, v ktorych nevznikaju nezhody, ale je mozné ich
zdokonalenie. Preto je potrebné sledovat’ akékol'vek névrhy na zlepSenie, ktoré
podavaju pracovnici organizacie, externi auditori, alebo prichadzaja réznymi
formami od zakaznika a d’alSich zainteresovanych stran. Ciel’om tychto podnetov
je zvysSit kvalitu, hospodarnost, efektivnost pri realizacii urcitych procesov,
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produktov alebo gluzieb. Tieto podnety treba zhromazdovat' aposudzovat
vhodnost’ ich realizacie.

Inéinformaéné zdroje

Okrem vySSie uvedenych informatnych zdrojov (vychadzajacich priamo
z poziadaviek normy STN EN 1SO 9001), je moZné pouZit' na zlepSovanie g iné
zdroje informécii, napr. meranie spokojnosti d’aSich zainteresovanych stran,
vratane vlastnych pracovnikov, ako a prognézy rozvoja odvetvia, vysledky
samohodnotenia a pod.

PLANOVANIE ZLEPSOVANIA SYSTEMU MANAZERSTVA
KVALITY

Poznanie potrieb a problematickych oblasti fungovania organizacie ajg systému
manazérstva kvality je predpokladom pre planovanie d’'alSieho zlepSovania
ZlepSovanie sa pritom modze dosahovat’ vykonavanim drobnych slstavnych
¢innosti aZ po strategické projekty zlepSovania, ktoré mdzu vyUstit do zmeny
ponukaného produktu, vykonavanych procesov, alebo dokonca do zmeny systému
manaZzérstva kvality alebo organizécie.

Planovanie si vyZaduje dbsledné poznanie dostupnych zdrojov, ich kvality
akvantity. Od dostupnosti zdrojov z&visi rozsah vykondvanych zlepSovacich
¢innosti. Medzi z&kladné nastroje zlepSovania v zmysle normy (8) patri politika
kvality, z ng vychédzajlce ciele kvality, napravna a preventivna ¢innost’ ako aj
ZlepSovacie navrhy.

Politika kvality

Politika kvality struéne definuje celkové zamery pdsobenia organizacie v oblasti
kvality ajeg zlepSovania. Vychédza predovSetkym z poznanych poZiadaviek
zékaznika asmeruje k zvySovaniu Urovne manaZzérstva, zlepSovaniu vykonnosti
procesov, zapojeniu pracovnikov a dosahovaniu poZadovanych vysledkov. Politika
kvality vytvara rdmec na uré¢enie konkrétnych cielov kvality. Prijima ju vedenie
organizacie, ktoré sicasne vytvara podmienky na jg naplnenie a preskimava ju
z hradiska jg trvalej vhodnosti.

Ciele kvality

Politika kvality sa napiiia prostrednictvom cielov kvality, ktoré st konkrétne,
meratelné, suréenim terminu azodpovednosti za ich plnenie. Cide sa
vypracovavaju pre prislusné funkcie a stanovuju sa tak, aby viedli k zlepSovaniu
systému manazérstva kvality avysledného produktu. Ich plnenie sa vyhodnocuje
andsedne sa stanovuju nové cide ¢im sa vytvaraja podmienky pre trvalé
ZlepSovani e zavedeného systému manazérstva kvality.
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Napravna a preventivna ¢innost’

Napravna ¢innost’ odstranuje pricinu vzniknutg nezhody tak, aby sa nezhoda
v budicnosti neopakovala. Preventivna €¢innost’ odstraruje pricinu potencianej
nezhody, i ked’ sa nezhoda este nevyskytla.

Népravnym, ako a preventivnym cinnostiam musi predchédzat” preskimanie
nezhody, aby sa urcila jg skutocnd pricina. Nasledne sa vyhodnoti potreba
vykonania ngpravnych alebo preventivnych ¢innosti aak je to vhodné, prislusné
¢innosti sa naplanuju a realizuju. Z vysledkov vykonanych ¢innosti sa vyhotovia
zéznamy a preskima sa efektivnost’ vykonanych ¢innosti, pricom sa sleduje, ¢i
neddjde k vzniku novej nezhody. Postup prijimania ndpravnych a preventivnych
¢innosti je znédzorneny na obr.2.

ZlepSovacie navrhy

Hnacim motorom prijimania ndpravnych a preventivnych opatreni je hrozba vzniku
nezhody. Pracovnici organizécie vrétane jg manazmentu musia preto neprestajne
hradat” moznosti zlepSovania efektivnosti systému manazérstva kvality anie len
¢akat’ na problémy, ktoré by takéto moznosti mohli odhalit’. VSeobecne je mozné
povedat’, Ze kaZzda organizacia ma vzdy moznosti zlepSovat’, ¢o je sposobené ngjma
neustdlym vyvojom, ostrou konkurenciou a meniacimi sa poZiadavkami
z&kaznikov.

Vzdelavanie pracovnikov

Dolezitym predpokladom zlepSovania systému manazérstva kvality je neustdle
vzdelavanie pracovnikov, ktoré mé za ciel’ prehlbovat povedomie o kvalite,
oboznamovat’ pracovnikov s novymi postupmi, skisenostami z vyrobného
procesu, pripadne zlepSovat’ zruénost’ pracovnikov.

IMPLEMENTACIA RIESENIA

Zavedenie navrhnutych opatreni na zlepSenie sa musi zabezpeit' po stréanke
organizacng (musi byt tieZ jasne stanovena zodpovednost’ atermin zavedenia),
ako g vyclenenim:

ludskych zdrojov, ¢o predstavuje zabezpecenie potrebného poctu
kvalifikovanych pracovnikov, pripadneich vyskolenie,

financnych zdrojov, pretoZe niektoré zlepSovacie ¢innosti vyZaduju nemal é
financné prostriedky, ¢o vSak nie je pravidiom. Mnohé zlepSovacie ¢innosti
sa totiz daju zaviest a sminimanymi nakladmi (napr. zavedenie
evidencie, menSie zmeny v pracovnom postupe a pod.),

materidlu, pripadne mechanizacie, podla poZiadaviek konkrénej
zlepSovace ¢innosti.

Copyright
©Q-Projekt Plus— ISSN 1335-1745 and Authors



K valita | novécia Prosperita VI1/2 —2003 (12 - 22) 19

Existenciarizika vzniku nezhody

( Vmikanghoda | < ™ (" odnalenierizika
Znikia nezhoda potencid ngl nezhody
- - * J
——(  Urceniepricing | [ Urceniepriciny
vzniknutg nezhody potencid ngl nezhody
- J J
4 * N\ 4 * N\
Naprava Napravné ¢innost’ Preventivna ¢innost’
(odstraneni e nezhody) (odstranenie priciny) (odstranenie priciny)
\ * J \ * J
( 7\
Preskimanie vykonangj c¢innosti
Odstranenie existujlicg © > d
nezhody Predchédzanie novej nezhode

Obr.2 Néapravna a preventivna ¢innost’

HODNOTENIE EFEKTIVNOSTI

Po zavedeni navrhnutych opatreni na zlepSenie je potrebné svhodnym ¢asovym
odstupom hodnotit’ efektivnost, sakou boli dosiahnuté pldnované vysledky.
Hodnotenim efektivnosti sa preukéze, ¢i boli sprévne uréené priciny rizikovych
oblasti, aci boli opatrenia na zlepSenie riadne vykonané. Ak sa preukédZze maa
efektivnost ich zavedenia, je potrebné urcit dévody tohto javu anavrhnit
korekcie, pripadne nové opatrenia na zlepSenie. Ak si opatrenia efektivne, posudi
sa opodstatnenost’ d’alSieho zlepSovania danegj oblasti, pripadne sa pozornost
zameria na nové oblasti.

Niekedy mbze byt vhodné implementéciu navrhnutych opatreni na zlepSenie
vykondvat’ v organizécii na etapy, kde v prvg etape sa aplikuju len v urcitg) miere
adeduje sa dosiahnutd efektivnost’. Po dosiahnuti poZadovanych vysledkov sa
toto rieSenie stabilizuje (napriklad zmenou aebo Upravou existujlce)
dokumentécie, vySkolenim d’alSich pracovnikov a pod.) a opatrenia na zlepSenie sa
aplikuju v plnom rozsahu
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RIZIKA V ZLEPSOVANI SYSTEMU MANAZERSTVA KVALITY

ZlepSovanie systému manazérstva kvality patri medzi délezité poziadavky normy
STN EN ISO 9001 sciefom zabezpetit' trvall vhodnost’, primeranost
aefektivnost’ zavedeného systému. Proces zlepSovania je viak vo vSetkych jeho
etapach vystaveny mnohym rizikam, medzi ktoreé patri najmé:

neobjektivne hodnotenie potreby ZlepSovania. ldentifikacia potreby
ZlepSovania mbZze byt poznamenand neobjektivnym  hodnotenim
ziskavanych informécii, ¢o mbdze spbsobit, Ze pozornost sa venuje
oblastiam, ktoré nie sti z h'adiska dosiahnutia kvality vysledného produktu
doleZité, kym niektoré rizikové oblasti sa dostavajd mimo oblast
pozornosti.

utajovanie nezhdd. Pracovnici maju sklon k zatgjeniu vlastnych chyb,
najma ak maju moznost' chybu opravit alebo skryt’ a ak o chybe nevie
vedenie organizécie. Pric¢iny nezh6d sa tak nepodrobia analyze a zvy3uje sa
riziko ich opakovania.

nespravne urcéovanie pricin nezhéd. Urcit' pri¢inu nezhody nie je vzdy
jednoduché a preto mdéze byt’ uréena g chybne. Z toho dévodu je potrebné
hodnotit’ efektivnost’ vykonanych ¢innosti na zlepSenie, aby sa preukézalo,
Ze nezhoda sa neopakuje a pri¢ina bola skuto¢ne odstranené.
nevykonavanie napravnych cinnosti po nezhodach. Norma STN EN 1SO
9001 nestanovuje povinnost vykondvat' ndpravné cinnosti pri kazde
vzniknutg alebo moZzngl nezhode, ale po postdeni pri¢in nezhody. To
mbZe viest’ k tomu, Ze pracovnici v snahe vyhnit' sa préci, ktora prindsa
névrh nédpravnych opatreni, budl bagatdizovat vyznam nezhdd aich
pricin.

naprava je mylne povaZovana za napravnu alebo preventivnu ¢innost.
N&zov , napravnd ¢innost™ pouzivany normou STN EN ISO 9001 nie je
celkom vystizny a mbze byt mylne chapany ako ¢innost’, ktoré len napravi
nezhodu alebo odstrani chybu. Pri¢cina nezhody sa uz dag
nesleduje, neodstrani a tak sa nemdze zabranit’ novému vyskytu nezhody.
nezaujem manaZmentu. Vedenie organizacie ma nezastupitel’né povinnosti
vramci udrZziavania systému manaZzérstva kvality azlepSovania jeho
efektivnosti. Ak v3ak nepochopi vyznam systému pre fungovanie
organizacie, postavi sa k nemu ako k pritaZi a svoje povinnosti bude plnit
len formélne, systém manazérstva kvality bude méct’ len t'azko fungovat’
efektivne a zlepSovat’ sa.

nezaujem pracovnikov. Nielen vedenie ale g pracovnici musia pochopit’
vyznam systému manazérstva kvality, plnit s povinnosti  z neho
vyplyvajuce apreavit dostatok iniciativy pri jeho zlepSovani. Velkym
nepriate’om systému manazérstva kvality je mala aktivna Ucast
pracovnikov organizacie, ich nedostato¢nd motivacia aslaba vzaomnéa
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komunikacia o moznostiach zlepSovania. Pracovnici sa ¢asto vyhybaju
zmendm. ,,Naco zlepSovat’ procesy, ked’ pri dotergjSom spbsobe ¢innosti
nevznikali véznejSie problémy*”.

nepochopenie vyznamu prevencie. Pracovnici si zvyknuti operativne riesit’
vzniknuté problémy, pricom sa ktomu stavaju ako k nevyhnutnosti
vyplyvajucel z fungovania organizacie. Predchadzanie tymto problémom
prevenciou mdzu chapat’ ako pracu naviac, ktora je zbytocna a nemusi
priniest Ziadny efekt. Sledovat’ funkénost procesu névrhu opatreni na
ZlepSenie je tazké najma ak neexistuje bezprostredna hrozba vzniku
nedostatkov, ktoré by upozoriiovali, Ze proces neprebieha na adekvatnej
arovni.

branenie sa zmendm. Pracovnici sa mdzu citit ohrozeni zmenami
vyvolanymi zlepSovanim, ktoré mdze priniest @ redukciu pracovnych
miest, poziadavku vy33g produktivity prace a pod.

ZAVER

Normy STN EN SO 9001:2001 pripisuju trvalému zlepSovaniu kI'd¢ovy vyznam
a chapu ho ako hnaciu silu technického a organizacného rozvoja organizécie. | ked’
systém manazérstva kvality nemusi sim osebe viest k zlepSeniu kvality
ponukaného produktu (3), je prostriedkom nato, aby sa prijal systematicky pristup
krieSeniu apredchddzaniu problémov, zabezpedovaniu kvality a cielov
organizécie (6).

Tento systém, tak ako a chod celg organizacie, vzdy stoji nggma na je
pracovnikoch, na ich ochote a schopnosti plnit' si povinnosti, ktoré zo systému
vyplyvaju. Ak sa v organizacii podari vytvorit' dostatocné povedomie o vyzname
kvality, vytvoria sa predpoklady pre celkové zvySovanie efektivnosti zavedeného
systému manaZzérstva kvality, budovanie dobréno mena organizécie azvySenie
Sance pri ziskavani zakaziek.
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PROJEKTY CISTEJSEJ PRODUKCIE AKO NASTROJ
UDRZATELNEHO POTRAVINARSTVA

PROJECTS CLEANER PRODUCTION AS AN
IMPLEMENTON THE ROAD TO SUSTAINABLY FOOD
INDUSTRY

JANA KOTOVICOVA

1 INTRODUCTION

The first projects of Cleaner Production in the Czech Republic have been in the
industry, especially in the machine industry, because the experience of the foreign
in this area was greatest.

The development program is in the Agriculture, Food Industry and services.
Especially the food industry is on the field reduction of losses very interesting. As
an example concrete implementation in a medium-sized enterprise is project of
cleaner production, which was elaborated for the dairy, which specialises mainly in
the production of EIDAM cheese (PART A). Second Project of Cleaner Production
was implemented in the poultry slaughterhouse. The project is based on the
substitution of an obsolete water cooling system of drawn poultry for anew
technology utilising air as a cooling medium (PART B).

PART A

2 METHODOLOGY

2.1 Description of Dairy company and its production

Dairy company, located in a small town, belongs to smaller dairies. It belongs to
the “production-consumption” types of dairies as far as the character of its
production is concerned. It processes 130 000 - 150 000 litres of milk a day. Only
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the cheese processing plant operates on two shifts (morning and afternoon shifts),
other places of operation work on one shift only.

Daily production of milk is transported with the help of so-called pick-up transport
service usually from the nearby neighbourhood. Diaries in mutual co-operation
operate pick-up transport service from longer distance. When a tank-truck arrives,
samples of milk are taken and tested for acidity, fatness and temperature in
a laboratory. Although the capacity of each of two inlet milk tanks is only 50 000
litres of milk, daily delivery is more than 130 000 litres. Continuous milk
processing solves this problem.

The dairy specialises in the production of EIDAM cheese. This cheese is very
popular not only in our country, but also in the countries of Middle East. This type
of production has a tradition in this dairy and at present it represents 62,5 % of the
whole dairy production. The rest of the production includes especially the curd
cheese, the delicate curd cheese and flavoured cream and curd cheese products.

2.2 Processanalysis

Case study was aimed at finding shortcomings in two spheres, water management
and waste management. Water management effort was aimed at the reduction of
waste waters pollution load. Waste management is the second sphere, because
whey, which is generated during the processing of milk, is not utilised efficiently
and in the whole range.

Asfar as waste waters are concerned it can be stated the following: if water is used
efficiently its consumption is about 3 litres per 1 litre of milk; waste waters from
dairy industry can be divided into cooling waters and rinsing waters. Cooling
waters are not usually polluted and after cooling they can be recirculated without
any problem. Rinse and wash waters include residues of milk and disinfectants.
They are heavily polluted especially with organic substances due to the fact that
over 1% of processed milk gets into them. Their biological oxygen demand,
BODS5, fluctuates from 900 - 3000 mg.l-1, which is caused by extremely high
BOD5 values of milk and by-products during their processing. BOD5 is 1,02.105
mg.I-1 in case of milk and 3,20.104 mg.l-1 in case of whey. The main amount of
wastewater is generated during the rinsing of milk cans and the washing of
technological equipment. Decayed products and raw materials should not get into
wastewater.

Wastes and by-products being generated during the processing of milk include
mainly the following:

a)  separator sludge originated during the purification of raw milk. It is grey,
dimy matter and it includes up to 18 % of proteins, 2-3 % of fat,
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small amount of mineral substances and organic compounds. Besides that

mechanical impurities get into the sludge, e.g. dust, parts of feed and litter, animal

hair, as well as part of milk micro-flora, somatic cells, epithelial cells, etc. Sludge
can contain a large amount of pathogenic germs and that is why it must not be used
asfeed. It is either processed in rendering plants or burned;

b)  buttermilk contains residual amount of fat (0,5 %), considerable portion of
phosphoalipids and lactose, lactic acid (0,5 %) and ashes (0,7 %). Due to its
composition it can be used as dietetics or it can be processed for casein and
salts of casein, which can be utilised as additives in bakery;

c) washing water from butter grain contains significant amount of proteins.
Rinsing water can be used directly as fodder. Proteins can be coagulated, e.g.
by heating to 40-50 °C;

d) whey isthe most typical example of a by-product in dairy industry. Under
normal conditions it contains 4,7 % of lactose, 1,3 % of lactic acid, 0,9 % of
proteins, 0,6 % of mineral substances and about 0,3 % of other organic
substances, mainly citric acid, non-protein nitrogenous substances, residues
of fat, etc. More than two thirds of all the vitamins present in the processed
milk (thiamine, riboflavin, pyridoxine, cobalamin, pantothenic acid, biotin,
and vitamin A) go into whey. Whey inits original state is used for drinking,
as wel as in the production of drinks and as feed. It has only limited
durability due to high content of water and that is why it is mainly processed
into condensed whey concentrate and dried whey. The above mentioned
products are used, besides the production of fodder, in food and
pharmaceutical industries.

2.3 Supplies

Whey management was chosen as a priority objective of the project with regard to
the number and significance of its environmental impacts. Issues of further whey
management traditionally cause the biggest problems in dairies. Whey represents
over 90 % of total amount of processed milk. Although it is the source of high-
quality proteins with high nutrition value, its processing is very problematic.
Equally important is the fact, that whey has the biggest negative impact on waste
waters load. Finding possibilities for further processing of whey has the potential
of direct economic profit together with the reduction of waste waters pollution.

Shortcoming of the present state is both relatively low economic profits for the
company (on average 12 545 CZK.day ", and also imperfect co-operation between
farmers and the dairy. In present conditions of market economy, when supply of
whey exceeds demand, the dairy is forced to offer whey to farmers for 0,10 CZK.I™*
despite its high nutrition value. Taking whey delivery is agreed in contracts
between a firm and customers. Only the price of whey is contracted, not the
amount being taken. That is why taking delivery is not the same during the year
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and fluctuates according to the customer's demand. It is necessary to solve
penalties for the case the whey is not taken by agreed deadline.

2.4 Measures of Cleaner Production

It was suggested to accumulate whey in storage tanks and from there to transport it
to the RF 1A rotary screen filter with the help of centrifugal pump. It is possible to
eliminate residues of coagulated proteins and cheese powder with the help of the
above mentioned equipment. Casein can be removed from whey in this way.
Casein can be then returned into manufacturing process or utilised as a full-scope
raw material in melting processes during the processed cheese production.

Solution of the project was complex and included cleaning the entire whey conduit
lines as well as cleaning the filter with the accumulation tank. It will be necessary
tojoin all conduit lines with the cleaning system to ensure the circulation of rinsing
waters and then cleaning solution. It is assumed to use the solution of sodium
hydroxide through which a microbiologically clean, closed system will be attained.
Proteins obtained from rinsing waters can be used for further food processing;
alkalise cleaning waters can be used for washing the cans and then diverted to
wastewater cleaning plant. Whey, cleared of proteins and cheese powder, will be
pumped into storage tanks, where it will be ready either for sale as feed or for
further processing, e.g. drying.

Parameters corresponding with the implementation of newly proposed procedure
are presented below:

amount of milk processed per day: 1,35.10° litres

amount of whey produced per day 1,25. 10° litres

capacity of rotary screen filter 5.10% - 10" litres of whey per hour

operating hours of filter per day 17 hours

cleaning of the equipment including conduit line: 1 hour per week

filtration efficiency per day: 210 - 250 kg of proteins
with the dry matter of 25 -
30 %

Milk proteins contained in whey also significantly pollute wastewater. Waste
waters load will be reduced through significant elimination of organic matter. On
the other hand the filtration of whey requires more labour needed for the cleaning
and maintenance of filtration screen and more electric energy and fuel for transport
of cheese to the processed cheese plant. It is assumed to sign on one more
employeesin order to manage the procedure.
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3 CONCLUSION

Environmental and economic benefits of the proposed measures of cleaner
production can be briefly summarised by the comparison of present and envisaged
conditions as it follows below:

present state: whey production: 1,255.10° litres per day
salefor feeding: 1,255.10° litres per day

If we count the cost of whey to be 0,10 CzK.I™, then the daily sale profit is
12 545 CZK, but only in case all the production is sold.

After thefiltration isimplemented: ~ whey production:1,255.10° litres per day
salefor feeding: 1,255.10° litres per day
sale of obtained protein: 210 kg per day
costs of one employee:500 CZK per day
increased energy costs. 1 600 CZK per day
increased transport costs: 400 CZK per day

It is possible to obtain 12 200 CZK per day higher income with regard to the
above-mentioned information and to the fact that one kilogram of protein costs 70
CZK kg™. In case the dairy operates non-stop 250 days a year, the income is
3,05.10° CZK. If whey is sent back to the production, the total income will be even
higher. If the investment costs are estimated to be 1,15.10° CZK (purchase of
rotary screen filter - 4.10° CZK; purchase of necessary tanks - 7,5.10° CZK) with
12,5 % depreciation in machinery, 7 % interest and 39 % profit-tax, the economic
benefit can be the following (Table 1):

Table 1 - Profit and its distribution

Year of instalment 1 2
Revenues [CZK] 3050000 3050000
Depreciationin 143 750 143 750
machinery [CZK]

Interest [CZK] 80500 -
Profit before taxation 2825750 2906 250
[CZK]

Tax [CZK] 1102 043 1133438
Profit after taxation 1723707 1772812
[CZK]

Credit [CZK] 1 150 000 -
Cash flow [CZK] 717 457 1916 562
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It is clear from Chart No 1, that the cash flow CF, = 1,917.10° CZK per year after
theinvestment is paid (t = 2).

The investment payback period PP can be counted according to the formula written
below, where IN represents investments and CFy, is cash flow of profits in the year
t, when the investments have already been paid:

IN _ 1150000 _

CF.. 1916562

PP = ,60 year

®

Present worth of investment PW, = 1,075.10° CZK at the interest i = 0,07 and
present worth of investment PW;) = 1,005.10° CZK at the time of instal ment.

0 = IN__ 1150000 _ ;574766 czx
@+i) (@+0,07)

_ PW,, _ 1074766

W, = — = =1004455CZK
(@+i) (@+0,07)

To the above mentioned economic benefit it is necessary to add also the
environmental benefit, which is represented by the reduction of waste waters
pollution and which is difficult to be expressed in numbers. Besides that it is
possible to reduce the total amount of waste waters by recycling rinsing and
cleaning waters, which have gone to the wastewater treatment plant so far. It is
assumed that the total amount of wastewaters would be reduced by 76,65 m® per
year by implementing these measures.

PART B
2 METHODOLOGY
2.1 Description of the poultry company and its production

Capacity of the company is about 6 000 pieces of poultry per hour, out of which 82
% is the chicken broiler. Layers are occasionally processed, too. Besides the
operation of slaughterhouse the company has also meat production represented by
a portioning plant and a smoked meat production. Breast and thigh muscles are
divided on fully automated machines in the portioning plant. Cutlets and other
semi-manufactured products, representing a higher level of preparation, are
prepared there as well. Smoked meat production includes the processing of meat,
fat, offal, auxiliary materials and additives of meat production. With regard to
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a preliminary input-output analysis the greatest potential of cleaner production was
found mainly in slaughterhouse production technology of which is described
below.

Poultry slaughterhouse line consists of a hanging plant, two slaughtering circuits,
a scalding tank, a plucking machine, a drawing line, two cooling circuits, a packing
room and a technology for freezing the poultry and poultry products. Equipment
for the pre-treatment of wastewaters and trapping the waste is a part of the line as
well.

Poultry slaughterhouse line has a good performance and productivity of labour. It
is highly mechanised and automated. The main part of the line is a mechanised
transport of hanging poultry. Poultry move in cages from vehicles towards the
"infinite’ conveyer, whereit is hung with heads down. After that it is stunned with
electric current in a water stunning room, which is aflume filled with water, where
electric current of 80 - 150V is installed. Stunned poultry are slaughtered by the
outside cut on the ventral part of throat, where throat arteries and veins are cuit.
Time of bleeding is about 2 minutes and the length of flumeis adjusted to it. Flume
traps 50 - 70 % of all blood, which represents 7 - 10 % of live mass in case of
poultry. The blood is pumped into the tanks of processing plant and is used for the
production of feed.

Feather is removed by steaming in scalding vats. Water temperature and time of
steaming are important factors. Warm water causes coagulation of circular muscles
in feather pouches and feather is released from the pouches in this way. Steaming
water gets to the skin by moving both steamed poultry and also water in flumes.
Water runs against feather. Poultry are steamed in the temperature of 60°C for 50 -
120 seconds. Steamed poultry is plucked on special disc plucking machines
without being removed from the hanging device. Feather is washed off through
self-cleaning racks into a container and is further processed in a decontamination
ingtitute. It is necessary to pluck poultry within 15 minutes after steaming because
feather is easy to be removed.

Poultry are drawn at the slaughterhouse. The reason is mainly hygienic. It is
possible to eliminate the poultry with the symptoms of disease and to reduce the
risk of microbial contamination of meat in this way. Industrial drawing makes it
easier for the customer. First cutting-off machine cuts off feet and head and then
cloacae is trimmed, skin of abdominal cavity cut into and entrails are taken out.
Edible entrails (livers, heart, and maw) are then separated manually from non-
edible ones. Non-edible entrails are splashed onto a separator and taken into
acontainer. During drawing poultry is constantly washed by drinking water.

Edible entrails and throats are cleaned and processed individually. After that they
are packed for sale or put into the body of cooled poultry. Automatic machine is
used for cleaning muscled stomachs. Muscles are separated from internal contents
(sand, stones), which are splashed together with bowels into a settling tank.

Drawn poultry have to be cooled to the temperature of 6 - 10 °C in order to stay
conserved. Cooling was carried out in continually operating fume equipment with
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the help of cooled water. Poultry were moved with worm conveyer in tanks.
Poultry absorb 0,5 - 3,0 % of water from outside during this type of cooling. Later
this water is released, dripped or frozen. Water-cooling is risky due to possible
contamination of poultry with Salmonella.

Final processing includes shaping, quality classification and packing. Large
amount of processed poultry is being frozen, which enables its long-term storing
without changing the quality of fresh meat. Freezing is carried out in the freezing
tunnels at the temperature of -40 °C. Product is stored at the temperature of -18 °C.

2.2 Input - Output Analysis

Real values of material and energetic losses in the production flow were identified
through detailed analyses and measurements. Methodology was based on the
implementation of operational-economic and methodol ogical-technical procedures.
Real data on the flows of materials, consumption and losses of raw materials were
collected. Weak points as well as economic and environmental impacts were
identified and priorities were determined for further procedure. Analysis of
purchase, calculation of expenses and accounting provided principal information
on the quantity and values of input materials, supplementary materials and
energies. Data on products and disposed wastes were collected in the same way.
Complete analysis of losses could not be obtained in the field of waste
management. Methodology of partial measurement was used in this case and
conversion into the complex assessment was implemented. Methodological-
technical analysis identified consumption and losses during particular operational
procedures. Applicable input-output analysis created the prerequisites for finding
the solution options, or starting points for the determination of more detailed
assignments.

After detailed identification of the problems the real costs of waste disposal were
clarified, as well as the costs relating to the price of input raw material, power
costs, overhead expenses and other economic elements of manufacturing process.
Result of the analysis was surprising, economic loss exceeded professional
estimate provided by technical staff.

2.3 Project Objectives

About 25 % of wastes are originated in relation to the input raw material during
poultry processing. The above-mentioned waste makes 95 % of all the waste in the
company. High percentage of waste is caused by the anatomy of poultry. Packing
material is another significant item, which makes 5 % of costs of material inputs.
The amount of waste being originated during the production is estimated to be 20 -
40 % from the used amount of packing material.

Originated wastes increase production costs and have a negative impact on the
environment. Most wastes are transported to a rendering plant. Significant level of
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recycling cannot be expected here. Company has extra costs for disposal, etc.
Another problem came out with the waste transport to the collection tanks within
the company. The wastes are transported in ” hydraulic way”, where the medium is
highly contaminating water. It was decided to deal with this issue with respect to
efficiency (ca 25 %), nutritious value and prospects of waste treatment especially
for feeding purposes.

There are three types of wastewaters - slaughterhouse waste waters, meat
production wastewaters and sink waters. Their chemical compositions vary
considerably. Slaughterhouse waters, which are also used as medium for the
transport of waste, include mainly slaughterhouse water, e.g. water for steaming,
plucking, refinement, and drawing of poultry, cooling water and water for the
market finish of poultry. The water is polluted by considerable amount of
sedimenting substances, floating substances and mainly by blood. Meat production
wastewaters contain only a small amount of sedimenting substances, but they have
a high volume of emulsified fat and proteins, both dissolved and dispersed. Sink
waters are polluted the least in comparison with the above-mentioned wastewaters.
Handling harmful substances has a significant impact on the level of pollution. The
harmful substances include animal wastes, contents of entrails and maws, salt and
oil products.

Energy and water costs represent 4 % of material inputs. Wastewater treatment
costs represent over 80 % of resources determined for the waste treatment. Parts of
daughterhouse line, where it is necessary to reduce the inputs, were chosen on the
basis of material and energetic balance. Scalding tank seemed to have the biggest
losses. The older type of technological equipment is in operation, where steam at
the temperature of ca 110 °C is pressurised by 1 MPa and forced in the preheated
water bath. The steam bubbles through the water bath and keep the required
temperature, which is 60 °C. The whole equipment is open, the steam escapes and
evaporates in the surrounding and it causes energy losses and air pollution.

2.4 Measurements of Cleaner Production

It was suggested to implement four measures on the basis of input-output

analysis. The measures are stated below and prioritised from @) to d):

a)  reduction of losses during the poultry entrails processing by exchanging
the obsolete machine cleaning the maws for a new equipment with the aim
to increase efficiency;

b)  reduction of energy demand and water consumption during scalding the
poultry by exchanging the scalding tank for a more modern type with
aclose circuit and a compressor;

c) reduction of harmful substances in waste waters by reconstructing rough
pre-treatment of waste waters and implementing vacuum transport of soft
wastes, heads and feet;
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d) improvement of the technological flow of production by introducing the
air-cooling of poultry. The measure is based on the purchase of new
technology, which will substitute the obsolete water-cooling of poultry. The
aim of the measure was to reduce Salmonella? health risks for the consumers
of fresh poultry and to remain competitive on the market with fresh poultry.

The change of cooling technology is the most costly out of all the suggested
measures. That is why it was originally assumed, that this measure will be solved
as the last one and that the company will gain necessary financial resources for the
purchase of technology by implementing the previous, less costly measures.
However, legal amendments made the implementation of this measure number one
priority, if the company wanted to remain on the market with fresh poultry.

2.5 Benefits Achieved

At present a cooling tunnel is installed in the company and the cooling of drawn
poultry is carried out in a counter flow by the air cooled in exchangers with
ammonia. High investment costs amounting to 2,5.10° CZK were caused by
necessary technological changes in other parts of line. Results of preliminary
analyses showed, that annual production income should be about 8.10° CZK.
Director of the company stated without providing more detailed information that
annual income amounts even to 1,06.10’ CZK.

Table number 2 demonstrates company's profit and its distribution after the
implementation of the investment. The assumption is that machinery depreciation
from the investment costs are 6,2 % in the first year and 13,4 % in the following
years. Profit tax is calculated to be 39 % and interest on the Phare funds is 7 %.
Construction depreciations are calculated to be 1 % of the investment costs.

It results from Table 2 that cash flow after the payment of investment
CFy =7,87.10° CZK per year (t = 6). Payback period PP can be calculated
according to the formula written below, where IN represents the amount of
investments and CF, is the cash flow of profits in the year, in which the
investments are paid.

IN _ 25000000 _

PP = = =
CF, 7870000

318 year
o)

a) In accordance with the definition of cleaner production the reduction of infectious
diseases transfer risks minimises also the environmental impacts.
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Table 2 - Creation and distribution of profit (all the values arein

thousands of CZK)
Year of 1 2 3 4 5 6
instalment
Revenues 10 600 elc?o 10600 | 10600 | 10600 | 10600
Machinery 1550 |3350| 3350 | 3350 | 3350 | 3350
depreciation
Construction 250 | 250 250 250 250 250
depreciation
Interest 1750 | 1400 | 1050 700 350 -
Gross profit 7050 |5600| 5950 | 6300 | 6650 | 7000
Profit tax 27495 | 2184 | 2320 | 2457 | 2593 | 2730
Tax —alter| 43005 | 3416 | 36295 | 3843 | 40565 | 4270
taxation
Machinery 1550 |3350| 3350 | 3350 | 3350 | 3350
depreciation
Construction 250 | 250 250 250 250 250
depreciation
Payment  of | 5500 |5000| 5000 | 5000 | 5000 -
credit
Cash flow 11005 | 2016 | 22295 | 2443 | 26565 | 7870

Present worth of investment PW, in the year t on the credit i = 0,07 and assumed
payments by instalment of 5.10° CZK per year is PWs = 1,67.10" CZK at the time
theinvestment is paid.

IN 25000000

== —_ =16658556 CZK
(L+i) ™ (@+007)

Wiy
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It is possible to found out that the investment is profitable in the Sth year of
operation by the amount of 8,61.10° CZK. Method of present value of net benefits
was used at the internal discount rate K; = 0,08 for the calculation. The calculation
was done according to the formula written below, where PNVB, is a cumulated
present value of net benefits in the year t at theinternal discount rate K;, PVCF is
a cumulated present value of cash flow in the year t a the internal discount rate K;,
CF, represents cash flow from the investment in the year t, and IN is the amount
of investment.

¢ CFpu

PVCFy = § —
a (1K)

PVNB(t): PVCF(t) -IN

The amount of cumulated present value of net benefits PVNBy, for the individual
years of investment, accompanied with other necessary data, is clear from the Chart
No 2.

It should also be mentioned that the implementation of the above mentioned
technology had a positive impact on the reduction of wastewaters pollution and
increase of occupational hygiene in the manufacturing process.

3. CONCLUSION

The applicability of cleaner production methodology in food industry was clearly
proved on the example of poultry processing plant. Weak points in the production
were identified on the basis of input-output analysis and the measures of cleaner
production were proposed and prioritised. As the company wanted to remain
competitive on the market with fresh poultry the most costly measure was
prioritised. The obsolete system of counter flow water cooling of drawn poultry
was substituted for the air cooling system. The change of technology required
investment costs amounting to 2,5.10" CZK. Based on the company performance
the payback period of the investment was assessed to be ca 3,2 year and the
company annual profit is almost 8.10° CZK after the investment is paid. Under
these conditions and at the internal discount rate of 8 % the investment will be
profitablein its ninth year.
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Table 3 - Cumulated present value of net benefits for the individual years of

Investment
Investmen | o oo Present value ?gnlil\?;elge
Year | to0SS czeg | &Y K)o G benefits
[CZK] [CZK] [CZK]
0 | 25000000 i 1,000 | -25000000 | - 25000000
1 i 1100500 | 1,080 1018981 | - 23981019
2 i 2016000 | 1,166 1728395 | - 22252624
3 i 2229500 | 1,260 1769849 | -20482775
4 i 2443000 | 1,360 1795678 | - 18687097
5 i 2656500 | 1,469 1807960 | - 16879128
6 i 7870000 | 1,587 4950435 | - 11919603
7 i 7870000 | 1,714 4502060 | - 7327624
8 i 7870000 | 1,851 4251916 | - 3075708
9 i 7870000 | 1,999 3036 950 861 251

The environmental benefits were also achieved by the implementation of the
measures. They are represented by the significant reduction of Salmonella
health risks for the consumers of fresh poultry as well as the reduction of
waste waters pollution by organic matter. Further potential for the reduction
of the environmental load is seen in the exchange of the obsolete maws
cleaning machine for new equipment with the aim to achieve higher
efficiency.
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COOPERATION IN ENVIRONMENTAL CIRCULATED
LOGISTICS CHANNEL

SPOLUPRACA V LOGISTICKYCH KANALOCH PRE
RECYKLACIU ODPADU

HISAO FUJMOTO, MASAY UKI KOMETANI

1 INTRODUCTION

It has been becoming a serious social and economic issue that the enormous
abandonment of products, materials, and wastes from the mass production and
consumption has been bringing the destruction and contamination of the earth
environment. The recycling and reuse of these enormous wastes can economize the
social useful resources. It can also solve the prablems of facility shortages and the
increasing cost for processing wastes.

For supporting and promoting the recycle and reuse of wastes and materials, the
conventional distribution channel concept, which only considers the one-way
process from production to consumption, is not sufficient. The backward or reverse
channel, which includes the collecting and recycling process of resources and
wastes after consumption, has to be considered. It is important that two types of
channels are not only recognized respectively, but that they aretied up effectively.
If this combined channel is called as environmental circulated logistics channel, it
has some different features from the conventional channel.

The new circulated logistics channel (CLC after this) will include various members
and need the long-range perspective for the efficient and effective operation. It will
also need the governance mechanism for interorganizational factors.

This paper explores the importance of trust as the governance mechanism and
fundamental features of CLC from the several examplesin Japan.
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2FRAMEWORK OF CLC

After reviewing many literatures, Carter and Ellram (1998) concluded that most of
the literature was descriptive and exploratory, and examined only relatively narrow
aspect of reverse logistics, such as recycling. They also examined the internal and
external constraints and drivers as critical factors in the reverse logistics process
(also see Carter and Carter, 1998). Thereverselogistics is also attracting attentions
from the business strategy. Tibben-Lembke (1998) approached from the viewpoint
of the total cost of ownership. Blumberg (1999), Inman (1999), Mayer (1999) and
Schwartz (2000) stress that the managing, handling, and dispaosition of materials
and returned goods can bring business opportunities and/or strengthen the market
position. According to Caldwell (1999), not only in the conventional commodity
flow channel, the reverse logistics is becoming the important part of the businessin
the online sales and direct marketing of digital contents like as music CD. The free
return strategy and the environmental concerned disposal of materials can increase
the customer satisfaction (DiMaggio, 2000).

Zikmund and Stanton (1971) is the first consideration of the distribution of wastes
on the concept of the backward channel (BWC). They defined BWC as the return
channel of reusable packages and materials from consumer to producer. Thereis an
only difference from the conventional forward channd (FWC) in that the typical
consumer does not emulate the proactive role of the commercial channel member
in spite of hisroleto sdl and distribute waste materials to the market (see Fuller et
al., 1996). From the antecedent researches, several features of BWC and CLC can
be pointed out.

First, consumers are not only a consuming actor, but also the producer of resources
after consuming and the promoter of its recycling. Whereas consumers have not
been considered as the proactive member in FWC, they are considered as the
proactive members in BWC and CLC. Second, BWC and CLC will include public
organizations, such as national and local governments and various non-profit
organizations. Third, BWC and CLC are not for the narrow profit of specific
organization. They are operated for the sustainable economic and social
development of our ecosystem. Last, the channel consisted of such a constituent
needs to have the governance mechanism, which function based on not the
conventional authority nor the market-price mechanism, but the long-range trust.

Fuller et al. (1996) describes a typology of reverse channel networks as the
following: (1) corporate-integrated networks, (2) waste hauler-public recovery
networks, (3) specialized reverse dealer-processor networks, (4) traditional
“forward” wholesaler-retailer networks, and (5) temporary-facilitator networks.
They also suggest the concepts of the closed-loop and open-loop application.

In this paper, two types of the circulated logistics channels are discussed. The first
is the recycle channel, where an actor (a firm) can govern total channel and its

Copyright
©Q-Projekt Plus— ISSN 1335-1745 and Authors



K valita | novécia Prosperita VI1/2 —2003 (37 - 45) 39

flow. In this channel, an actor bears the role of entrance and exit, and processes
goods, resources, and wastes. It can be called as the closed CLC. The second is the
recycle channel of kitchen garbage, which is governed by plural actors, such as
firms, consumers, and governments, based on trust. This channel can be called as
the open CLC.

3 TYPOLOGY OF GOVERNANCE MECHANISM S

After the Williamson's transaction cost economics, the third mechanism has been
recognized between markets and hierarchies. Arndt (1981) described three types of
economic control systems as markets, politics, and hierarchies, and coordinating
mechanism as price, bargaining, and direct assignment (command). Powell (1991)
suggested three systems as markets, networks, and hierarchies, and methods of
resolution as price, reciprocity, and administrative fiat. In Bradach and Eccles
(1991), coordinating mechanisms are described as price, trust and authority.
Whereas these three coordinating mechanism seem to be independent and mutually
exclusive, they can be related each other in various ways as pointed out. For
example, the price mechanism can only be operated with trust for prices, products,
and members' behaviors. Among of three coordinating mechanisms, trust occupies
the important position especially in the open network. Whether it is operated in
success or not is depend on the degree of trusts of network members. The
importance role of trust as a governance mechanism for CLC will be discussed
with introducing several cases.

4 CASESOF CLOSED CLC

In the closed CLC, an actor can control the entrance, process, and exit of goods and
materials. In the convenience store in Japan, unsold lunch baskets and daily dishes
are collected and processed into manure or feed. Vegetables and meats, which are
produced using these manure and feed, become raw materials of lunches and daily
dishes again. In this recycling system, a convenience store and /or its group
operates the circulation of production, distribution, selling, abandonment, and
reuse. It can avoid the difficulty of collection, sorting, assortment and disposition
from the aspect of health administration. The other example is CLC for disposal
cameras. Consumers bring their disposal cameras to DPE stores for devel opment.
Manufacturers of disposal cameras can certainly collect finished disposal cameras
through DPE stores. These two cases are relatively successful, because wastes and
materials are restricted and members of CLC are strongly tied up.

Another example is the closed CLC based on the Specific Home Electronics Re-
commercialization Law, the so-called Home Electronics Recycling Law, which has
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been enforced since April 2001 in Japan. This law has imposed a duty of recycling
of main four items of home electronics, air-conditioner, television, washing
machine, and refrigerator, to the manufacturer or importer. It is based on the
consideration that those who have the specialized knowledge about the contents of
products can accomplish the recycling properly and efficiently. The fact that about
80 percent of retailers already had been taking over used home electronics at the
time of consumer’s replacement could act favorable to impose retailers to collect
and convey used home electronics. Consumers, on the other hand, are responsible
to use their home electronics longer for restraining product abandonment, hand
over their used home electronics to proper retailers, and respond to a claim for
payment of predetermined charge required for recycling.

The last CLC has several different characteristics from the former two CLC. First,
consumers haveto bear costs for recycling used home electronics, which used to be
collected by local government or specialized dealer-processor without costs for
consumers. It means that manufacturer and retailer can clam a payment for
consumers to abandon their home electronics. It can bring the consumers' illegal
abandonment and the increasing monitoring cost for local government. It is
depending on the moral and self-consciousness of consumers. Second, there is the
problem that products from the recycled materials can abtain sufficient demands
and markets in the competition with products from new virgin materials. It cannot
be denied that recycled products tend to be in the disadvantage position in price
and quality compared to new products. Third, the last CLC is difficult to be
controlled by one actor. Manufacturers and retailers will not cooperate without
economic incentives, such as reservation of the technical innovation and
competitive advantage by recycling activities. Consumers will have no tangible
profit. They only have the psychological factor of duty and solidarity. Whereasthe
local government can enforce its mandatory control power, there is a limit for its
effective enforcement.

5 CASEOFOPENCLC

Wastes and materials, which cannot be circulated in the closed CLC, have to be
disposed by the local government. While most of wastes have been disposed as the
incineration and/or reclamation disposal, the open CLC is a tria for recycling
reusable wastes. In the open CLC, manufacturers and retailers have no strong
commitments. Local government also has no strong enforcement based on the
institutional law. Consumers have no economic incentives and legitimate duty to
cooperate with the open CLC. In this situation, trust seems to be important role for
the open CLC. Price, which has its base on economic incentives, and command,
which has its base on authority and legitimacy, cannot be expected to be an
effective governance mechanism for the open CLC. Trust can support other two
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mechanisms in their base and operate the open CLC effectively. For exploring it,
therecycling of kitchen garbage in Asakura town in Fukuoka is discussed.

Asakura town has the population of 10,690 and the 2,680 families. To construct
and maintain the circulated channel of kitchen garbage, Asakura High-speed
Compost Processing Center (AHCP Center) has been operating for collecting,
processing, and reducing kitchen garbage since 1983. It has been considered as
tender for the earth environment that kitchen garbage can be recycled as compost
not to be incinerated and reclaimed. Figure 1 depicts the brief process of CLC in
Asakura town.

Vegetables and fruits, which are produced by farmers flow in the FWC to
townspeople. After consumption, wastes as kitchen garbage is collected by
specialist dealers, and carried to AHCP Center. AHCP Center processes kitchen
garbage to compost for around one month without smoke and sewage. Compost
from this CLC is marketed at 150Yen per 8 Kg for farmers and personal uses of
townspeople.

Table 1 isthe state of operation of AHCP Center. A half of families cooperated the
collection of kitchen garbage in 1999. Taking account that a half of familiesin this
area arefarmers, residents are highly cooperative with thislocal CLC.

Farmers — | AHCP Center — [ Persona Use

A

\ 4
| Disributors |

| Townspeople |

\ 4
Specialist Dealers

Figure1 CLC of Kitchen Garbage in Asakura Town

Townspeaple is considered to have cooperated based on the joint consciousness to
the environment, in spite that they have to go to a local government office to take
purposely the bag into which kitchen garbage is put, and have to classify kitchen
garbage and other garbage. Farmers as producer also have no responsibility for
recycling and using resulted compost.
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The other substantial problem is the gap of supply and demand for compost.
Whereas kitchen garbage and compost produced from it are annually constant,
demand for compost is seasonally inclined. As demand for personal use increases,
farmers become difficult to get their necessary compost. It needs the collection of
kitchen garbage from outside of Asakura town for increasing production of
compost to the necessary amount. It will prevent the successful recycling systemin
Asakura town.

Table 1 Sates of Operation of AHPC Center in Asakura Area

1995 | 1996 | 1997 | 1998 | 1999 | 2000
Per Year
(Kg) 626,456 | 603,180 | 581,952 | 643,769 | 654,542 | 702,000
Input of
Kitchen
Garbage Per Month
(Kg) 52,205 | 50,265 | 48,496 | 53,647 | 54,545 | 58,500
Number of
Families 945 858 | 1,028| 1,030| 1,145| 1,29
Collection | Annua
of Kitchen | Collection 198 195 196 196 195 196
Garbage Days
Collected
Amount 3164 | 3093| 2969| 3284| 3357| 3582
per Day
(Kg)
Compost Sales
1482 | 1307| 1461| 1463| 1421| 1,537
(Thousand Yen)

Source: Reports of Asakura Town Government Office
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Table 2 Annual Maintenance andAdministration Expenses for AHCP
Center (Thousand Yen)

1995 | 1996 | 1997 | 1998 | 1999 | 2000
Ef(‘;'e:igmpm"emmt 1,442 0 | 4567 | 360 | 5553 | 465
Personal
Expenses 8717 | 9282 | 9404 | 9647 | 9603 | 9,608
Processing
Processing, | EXpenses 5453 | 5546 | 4,007 | 3,396 | 3377 | 3,120
Maintenan
ce, and Consignme
Adminisra | nt Expenses | 10371 | 10,054 | 10,456 | 10456 | 10,456 | 10,821
tion
EXpenses | ey 135 328 | 2205 | 106 105 116
Subtotal 24,676 | 25210 | 25,892 | 23,941 | 23541 | 23,665
Total
26,118 | 25,210 | 30,459 | 24,301 | 29,094 | 24,130

Source: Reports of Asakura Town Government Office

Table 2 is the annual maintenance and administrative expenses of AHPC Center.
Considering expenses and sales amount in Table 1, AHCP Center is in the red
economically. It comes from the high processing cost. The processing cost of
recycling kitchen garbage is estimated 50,000 Yen per ton, while the cost for
incinerating kitchen garbage is several hundreds Yen per ton. The cost for
rebuilding existing center is also hitting hard on the local government budget.
Asakura town is faced with a decision whether participating in the enlarged
recycling project with neighbor areas or keeping on the independent recycling
System.

For farmers, the use of compost from the recycling system has several problems.
They have to use a lot of compast, which has no immediate effect compared with
a chemical fertilizer, with hard work and special knowledge though they know the

Copyright
©Q-Projekt Plus— ISSN 1335-1745 and Authors



44 KVALITA INOVACIA PROSPERITA VII/2 —2003 (37 - 45)

use of compost is better for lands and the earth environment. Compost is also
restricted in its usage.

There needs the change of consciousness for consumers. They are suppliers of
kitchen garbage and also purchasers of farm products produced from the recycling
compost. Consumers have to be the ecological and green consumer without
avoiding the share of environmental expenses.

6 CONCLUSION

The discussion of cases with the framework of the closed and open CLC can
suggest us to consider and explore the importance and problems of CLC.

First, although the locus of responsibility is clear in the closed CLC, it is not clear
in the open CLC. In the case of Asakura town, framers and townspeople have no
clear responsibility for the recycling kitchen garbage and compost. If anything is
pointed out, local government has the responsibility to operate the recycling system
and bear most costs of the system. However, the enforcement power of local
government is weak, and the successful operation of the open and unstable CLC is
depends on voluntary wills and trusts of participants.

In conventional FWC and closed CLC, firms and public governments have been
controlling channels with coordination mechanisms as price and/or authority as
a proactive actor. In contrast, consumers will be expected as a proactive actor to
participate in and operate CLC. Coordinating mechanisms of price and authority
cannot be denied and excluded as CL C includes economic activities of participants.
However, it is also clear that CLC cannot be successfully operated only with price
and authority. Cases may suggest the importance of trust for operating CLC and
combining markets and hierarchies as the economic and social embedded bond.
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