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INTRODUCTION

Research relevance

Small and medium-sized enterprises (SMEs) comprise the most mobile,
constantly changing group of companies, the activities and status of which have
a decisive impact on the overall Lithuanian economic development, social
stability and sustainable development [V.Grubliené ir S. Lengviniené (2011)].
The growing importance of small and medium-sized enterprises and their impact
on the sustainable development of the countries attractexclusive attention to
SMEs development processes, trends, perspectives and promoteto search for
effective ways that increase SMEs sector’s efficiency and competitiveness. This
is one of the priorities of the EU and Lithuanian policy.

In the twenty-first century “sustainable development” as aconcept plays
an important role in business and industry.To seek fora high environmental, as
well as economic and social performanceof enterprises (including SMEs) — are
key objectivesof sustainable development. Sustainable development is based on
the precautionary management principles; their application in small and medium-
sized enterprises is becoming an important factor for increasing competitiveness.

The paradox is that while small and medium-sized enterprises have a
significant impact on the overall national economic and sustainable
development, most scientific works that deal with sustainable industry
development and itsenvironmentalimpact are more focused on larger companies,
likewise many environmental protection and sustainability management
measures, sustainability assessment methodologies are oriented towardsbig
businessesor are applicable at state or regional levels. Not only individual small
and medium-sized enterprises, their efficiency-increasing, decision-making
instruments lack the attention, the overall sustainability of the SMEs sector to the
total industrial, national, regional consistency often remain forgotten as well.
This is due to the fact that the individual small business impact on the
environment, their resource use, social impacts are less visible, they are more
difficult to identify and evaluate;moreover SMEs have less knowledge,
experience and resources in this area.

It must be acknowledged that over the last five years Lithuanian scientists
began to examine more actively the topic of sustainable development,
sustainability evaluation methods; in the field of environmental engineering in
2013 L.Kinderyt¢ defended dissertation "Model of the System for Enterprise
Sustainability Assessment* in the field of management and economics two
doctoral dissertations were defended — R.Kareivaité "Integrated Assessment of
Sustainable Development by Using Multi-Criteria Methods" (2012) and
A Kutkaitis ,,Assessment of Sustainability of Seaport Logistics Activity (2012).
Year 2014 Vilnius University issued a collective monograph "Sustainable
Development: Theory and Practice®, Kaunas University of Technology issued
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monograph "Strategy of Sustainable Industrial Development: Theory and
Practice" (2004).

Considering the problems of small and medium-sized enterprises, their
flexibility, dynamics and the ability to rapidly pursue technological innovation
that enhance the corporate environmental performance, economic and social
efficiencyof this sector, it is getting clear thatthere is a need for integrated
sustainable development decision-making tool that would helpto make right
decisions inside the company, survive and compete in the market.

This thesis “Sustainable Development Decision-making Model for Small
and Medium Enterprises” is relevant and timely.

Aim and tasks of the research

The aim of the research — to create an integrated sustainable development

decision-making model for small and medium-sized enterprises.

Tasks:

1. Perform the analysis of environmental, social, economic and
technological aspects of SMEs sector, identify the main
effectiveness-promoting factors and obstacles.

2. Perform the decision-making methods’analysis. In pursuanceof
efficient use of energy and raw materials and recycling,while
ensuring economic benefits, set all strengths and weaknesses of
applying them to SMEs.

3. Create a sustainable development decision-making model for small
and medium-sized enterprises.

4. Apply model to SMEs, assess its effectiveness accordingto
environmental and economic criteria.

Key thesis

In order to reduce the environmental impactof SMEs, to increase resource
optimization and improve their effectiveness, their management system should
be based on an integrated and continuously-updating engineering decision-
making model.

The research object is — the performance of sustainable development
inLithuanian small and medium-sized industrial enterprises.

Research methodology

The research has beencarried out on the basis of common analysis
methods — the systematic analysis, comparative analysis, quantitative statistical
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analysis. During thesystematic analysis of Lithuanian industrial SMEs from
various sectors, as well as their ongoing technological and managerial processes
therewere valuable empirical dataon sustainable development aspects collected.

After applying cleaner production (CP) methodology, the SMEs database
was formed consisting of systematized data on company’sphysical materials and
energy flows, as well as technological and financial data of the company.
Through application of sustainability management accounting (SMA)
methodology (by Ch.Jasch, 2005, 2006) that integrates physical and financial
information flows of the company, database information helped to identify
critical aspects of sustainable SMEs development. Based on the strategic
management and rational decision-making model concept, courses of action for
SMEs were selected — engineering solutions for critical aspects of sustainable
development were found,the search for alternative technological solutions, their
technological and economical evaluation, and the sensitivity analysiswas
performed.

Throughintegration of SMA and composite sustainable development
index (by D.Krajnc, P.Glavié, 2005) methodologies, the sustainability
performance indicator system for SMEs was developed, that provides general
performancereport for bothinternal decision-making purposesof the enterprise
and as information toexternal stakeholders.

Scientific novelty

« The most important scientific novelty item —the original integrated
sustainable development decision-making model for small and
medium-sized enterprises was created.

* The developed model integrates SMA with the instrument of
composite sustainable development index and thus allowsto
eliminatethe subjectivity in the interpretation of company data,
ensures a systematic processof technological and managerial decision
and choice-making. Scientifically and practically,such solutions are
new and will allow SMEs to reasonably compete in the global
market.

Practical value

Newly created sustainable development decision-making model was
realized in practice in three Lithuanian manufacturing industries” small and
medium-sized enterprises: one drink producing, two woodprocessing and one
service offering company.

Due to model flexibility and broad applicability it can be equally
successfully applied to various-sizedSMEs from various industries.



Structure and contents of the dissertation

The dissertation contains four main chapters and conclusions including
supplementary materials and references. The main text of dissertation consists of
133 pages. The general structure is presented below.

CHAPTER I. Review of the recent researches

The chapter reviews the recent research and advances in the sustainability
decision making methods and models at enterprise level. Firstly, it addresses the
problematic of SMEs sector through environmental, social, economic and
technological aspects, also identifying the main effectiveness-promoting factors
and obstacles. Secondly, it reviewsthe decision-making methods and
modelssetting all strengths and weaknesses of applying them to SMEs in
pursuance of efficient use of resources, recycling, reuse, while ensuring
economic benefits.

In comparison to large companies, SMEs are significantly less likely
tostart voluntary preventive environmental protection programs, rarely adapt
environmental policies, implement formal environmental management systems,
perform environmental audits, provide public sustainability reports or use other
sustainable development and environmental efficiency-assessment and -
improvement tools [Biondi et al, 2000, Hitchens et al., 2003, Labonne, 2006]. On
the one hand, this situation is determined by the fact that SMEs still have
insufficient knowledge about their impact on the environment and the
management of this area, as well as they feel less responsibility towards the
environment as it is used to believe that SMEs impact is not significant. On the
other hand, the SMEs’ well known preventive measures like environmental
management, quality management systems, sustainability reporting, are in many
cases more applicable to larger companies, are quite complex to implant and
resource-requiring.

In the end section reasons the need of sustainable development decision
making instrument for SMEs.

CHAPTER Il. Methodology and development of sustainable development
decision-making model for small and medium-sized enterprises

This chapter presents the methodology for sustainable development
decision making in SMEs sector.

On the basis of rational decision-making modelconcept, cleaner
production method, the integration of sustainability management accounting and
composite sustainable development index method, have been achieved the
original result — created new sustainable development decision-making model for
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small and medium-sized enterprises (Figure 1). The model consists of calculation
block, logic block and deep calculation block, which enables a systematic

assessment of

the main sustainable development problems in SMEs and establish

alternative engineering solutions, performing the original technological,
economic assessment and sensitivity analysis.
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Fig. 1. Structure of sustainable development decision-making model

The chapter presents the run of each model stage.

Quantifying material flow system, the company creates a database
consisting of quantities, values and costs. The crucial stage of the formation of
the database is material-energy balance (Fig. 2) of the basis of cleaner production

method.

The main sources of the physical information are:

Technology profiles

Waste records

Environmental Reports

Environmental management systems (EMS) data (if existent)
ERP data (if existent).
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Fig 2. Material-energy flow balance

Material-energy balance is created according to the following equations:

Xmg=Ymp+ Ymy + Ymg 1)

ZmR ZmR1+ZmR2+“'+ZmRn
Zmp Zmp1+zmp2+"‘+zmpn

me = szl + mez +"'+szn
st = me + stz+”'+zm5n

Where: mR — the amount of raw materials, mP— the amount of production, mW -

material loss, m — material reserves.
S

2Ep=YEp+ Y Ey + XEs; (2

ZER = ZER1+ ZER2+“'+ZERn

10



DD WA AN o
DN TED NI
Se= Yt Yot YE,
DI WATE SRR o

Where: ER— energy input, EP— output energy in products, EW — output energy in

waste, EL — energy loss to the environment, ES— energy reserves [LR AM, 2009].

The information of created database is used in further stage of model —
sustainability management accounting process. Material-energy balance gives
information about non-product output (raw materials, energy, water, etc.), losses
in form of emissions, waste, wastewater; linking these physical quantities with
the company‘s financial balance sheet data, environmental costs due to the loss
of resources, the scale of fees and/or fines for emissions, waste, etc. are
determined.

Identifying key sustainability problems in the company and their
reasons,the peak sustainable development costs identified, while applying SMA
methodology,are directly attributed to generating activities (production,
warehousing, logistics etc.) and for specific products or services. In order to
assure therelevance of sustainable development issues of the technological
aspect,non-product output quantitative data comparative analysis with the
technological standards or best available techniques and social data comparison
with the company's aims and/or Eurostat databaseis performed (Fig. 3).

SMA results Generating activities Comparative analysis
Environmental A(t""“.':
performance Production
Treatment of undesired Warehousing
effects Log\s.t\_cs ) BAT
Prevention Administration Technological rates SD PROBLEMS
Non-product output Eurostat data
on-product output Product: Legal requirements
treatment Product/service A
Social performance Product/service B
Treatment of undesired Product/service C
effects
Prevention

Fig. 3. Connection between SMA results and problem identification
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Company's sustainable development performance indicators are chosen
with respect to the identified major sustainability issues in the company. These
relative indicators are the quantification of the company's existing sustainability
problems, which encourages the taking of decisions and allows the company
periodically to monitor changes. Since these indicators cover only the
problematic aspects of sustainable development, they do not reflect the overall
sustainability of the company. In order to determine the overall effectiveness of
the company's sustainable development, in particular in order to provide
sustainability reporting externally, requires greater set of indicators, who‘s part
would be the above mentioned indicators. For this purpose, composite
sustainable development index (lIcsp) is integrated in sustainable development
decision-making model (Fig. 4).

Database |>--->| INDICATORS* SELECTION |<--{ SD problem

GROUPING:
Environmental ind.
Social ind.
Economic ind.

v

INDICATORS* NORMALIZATION

v
| AHP |
v

| SUB-INDICES CALCULATION |

v

| CSD

Fig. 4. The procedure of composite sustainable development index calculation
(by D. Krajne, P. Glavi¢, 2004)

Considering the problems identified, with a respect to the company's
sustainable development goals and untapped potential, technological standards,
BAT and other reference documents, the search for alternative technological
decitions for each of the identified company's sustainable development problems
is fullfilled, their technological and economic evaluation, also sensitivity analysis
is performed (Fig. 5).
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Fig. 5. The process of technological solutions generation
CHAPTER I11. Application of model in small and medium-sized enterprises

Sustainable development decision-making model was applicated in
practice in three Lithuanian manufacturing industries’ small and medium-sized
enterprises: one drink producing, two wood processing and one service offering
company.This chapter presents the detail run of the model in each researched
company, while performing technological, environmental and economic
calculations, using original corporate data.
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CHAPTER IV. Model results interpretation

Applying the sustainable development decision-making modelto the
researched SMEs, systematically in environmental, technological and financial
aspects major problems of sustainable development have been assessed. The
sustainability management accounting conducted has allowed determining the
real costs of sustainable development. Reliability of the SMA results and their
soundness in the technological aspect have proved right after the comparative
analysis of quantitative data of non-product output with best available techniques
(BAT) and technological results.

After the technological and economical assessment and sensitivity
analysis have been completed, alternative technological solutions to the
identified environmental problems have been prescribed. Calculations have
demonstrated that due to these solutions, the resource consumption can be
reduced, and, consequently, emission and wastewater quantities as well (Table 1,
2,3,4).

Table 1. Technological solutions at the brewing company. Results

Change
Indicator Indicator in
. value Technological value indicator
Problem Indicator before solution after BAT after the
solution solution solution,
%
High water \c/zitsilrmption
g;)gsumptlon to produce 1.55 Water reuse 1.37 1.0 -12%
one unit of
wastewater .
production
Electrical
g:a?:?rical Egﬁrs%% tion Lighting
P 1042 | system 9.37 9.0 -10 %
energy to produce .
. - reconstruction
consumption | one unit of
production
Thermal
High thermal Egrﬁrs%)r/n tion
energy P 28.22 Heat recovery 24.85 22.0 -12%
. to produce
consumption -
one unit of
production
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Table 2. Technological solutions at a parquet manufacturing company. Results

Change
Indicato . in the
. r value Technological Indicator indicator
Problem Indicator - value after | BAT
before solution - after
- solution .
solution solution,
%
Electrical
High energy
electrical consumption 083 Conden§|ng 07 0.65 16 %
energy to produce economizer
consumption | one unit of
production

Table 3. Technological solutions at the wooden pallet man

ufacturing company. Results

Change
Indicator . in the
Problem Indicator value Technological \/Ie?lﬁlec:?t)err BAT indicator
before solution - after
. solution -
solution solution,
%
Electrical
High energy
electrical consumption 205 185 17 S10%
energy to produce
consumption | one unit of Convevor
production . yor
introduction
Thermal
High thermal Egﬁ;%r/n tion
energy d P 0.47 0.42 0.37 -12%
consumption to pro uce
one unit of
production
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Table 4.Technological solutions at a brokering company. Results

Change
Indicator Indicator in the
Problem Indicator value Technol_oglcal value BAT indicator
before solution after after
solution solution solution,
%
Thermal
energy
consumption | g7 g4 0 260 | -100%
to produce
. one unit of
?r:g'%;hermal production Conditioner
consumption Electrical introduction
energy
consumption ) 0
to produce 75.64 91.05 +20 %
one unit of
production

Main conclusions
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1.

The analysis of environmental, social situationand statistical indicators
of economic and technological aspects of SMEs showed that in the
context of sustainable development SMEs have a lower environmental
and social performance, as well aspoorer economic efficiency. Key
limiting factors for applying measures thatimprove the sustainability
performance for SMEs are: lack of information, knowledge and
competence; denial of sustainable development measures that
potentially increase company’s value. The main driving factors —
ambition for competitive advantage, environmental impact reduction,
likely financial benefits,need for reporting on sustainability
development.

The comparative analysis of methods for increasing the performance of
sustainable development and improving the efficiency of decision-
making showed that the application of existing tools in the SMEs sector
istoo scarce. Most of the existing instruments are orientedtowards larger
enterprises, are hardly adapted in SMEs level and (or) have an
integration problem, meaning they are based on the assessment of
individual indicators of sustainable development therefor creating the
need for systematic evaluation of links between environmental and
social performance and the economic benefits for the enterprise.




The newly developed SMEs’ sustainable development decision-making
model helps to evaluate key issues of sustainable development in the
company and by performing an original technological, environmental
and economic assessment to identify alternative solutions. Due to
interaction of SMA andcomposite sustainable development index
methods in this model, it helps to ensure that technological and
management decision-making processes within the company and the
reporting process that increases external stakeholders’ awareness of
sustainable development is in line with sustainable development
principles.

Sustainable development decision-making model’s efficiency was
tested in four SMEs from different industries and of different sizes — in
drink producing (230 employees), two wood processing (70 and 22
employees)companies and in one micro-services enterprise (9
employees). Model’sefficiency is reflected by the following aspects:

4.1. Calculations with the original data of the investigated companies
helped to define the most significant sustainable development
problems of those enterprises: all tested SMEs haddominant
environmental problems — loss of raw and other materials in the
form of emissions, waste and (or) wastewater.

4.2. Effective technological solutions for corporate sustainable
development issues were found; calculations have shown that these
solutions can reduce resource consumption, quantities of waste,
emissions and wastewaters, i.e., a more efficient production process
can reducethe environmental impact:

- In beer production enterprise, the total consumption of water
and wastewater generated content theoretically decreased by
12-13%, electrical and thermal energy consumption decreased
by 10-12%.

- In wood processingenterprise with 70 employeesthe potential
decrease of electrical and thermal energy consumption is 10-
12%.

- In wood processingenterprise with 22 employees the potential
decrease of electrical energy consumtion is 16%.

- Brokering micro-enterprise had a 100%decrease in thermal
energy consumption, whereas electricity consumption
increased by 20%.
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4.3. The integration of composite sustainable development index (lcsp)
method in the model allowed to evaluate and compare a total
sustainabilityperformance between different SMEs. Through
evaluated alternative technological solutions SMEs sustainable
development index has reached a growth potential of:

- Wood processing company (70 employees) — from 0.502 to
0.542.

- Wood processing company (22 employees) — from 0.517 to
0.563.

- Brokering company — from 0.546 to 0.606.

- Drink producingcompany — from 0.562 to 0.618.

With respect to systematic approach, flexibility and integration with
existing enterprise systems this newly developed sustainable
development decision-making model is broadly applicable — as
experimental studies with SMEs from different sectors show, it can be
effectively applied not only in various manufacturing SMEs,
independent of their nature, but can be successfully used in micro and
small service sector’s companies as well.
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REZIUME

Darbo aktualumas

Mazos ir vidutinés jmonés (MV]) — tai mobiliausia, nuolat besikeiCianti
jmoniy grupé, kurios veikla ir biiklé turi lemiama poveikj bendrai Lietuvos tikio
raidai, socialiniam stabilumui ir darniam vystymuisi [V.Grubliené ir S.
Lengviniené (2011)]. Vis didéjanti mazy ir vidutiniy jmoniy svarba bei jy jtaka
darniam Saliy vystymuisi lemia ypatinga démesj MV] plétros procesams,
tendencijoms, perspektyvoms bei skatina ieskoti efektyviy MV] sektoriaus
veiksmingumo ir konkurencingumo didinimo btidy. Tai yra vienas i$ prioritetiniy
ES ir Lietuvos politikos tiksly.

Darnios plétros koncepcija atlieka svarby vaidmenj XXI amziaus versle ir
pramonéje. Siekti auk$to jmoniy (tame tarpe — MVI), aplinkos apsaugos
veiksmingumo, ekonominio ir socialinio efektyvumo yra pagrindinis darnios plétros
koncepcijos tikslas. Darni plétra remiasi prevencinés vadybos principais, jy
taikymas mazy ir vidutiniy jmoniy veikloje tampa svarbiu konkurencingumo
didinimo veiksniu.

Paradoksalu tai, kad nors smulkusis ir vidutinis verslas daro esminj
poveikj bendrai Salies tikio raidai ir darniam vystymuisi, taiau darnig pramonés
plétra ir poveikj aplinkai nagrinéjanciuose tiek uzsienio, tiek Lietuvos tyréjy
moksliniuose darbuose daugiausia démesio skiriama dideléms jmonéms, taip pat
dauguma aplinkos apsaugos bei darnios vadybos priemoniy, darnumo vertinimo
metodiky yra orientuotos | stambyjj versla arba yra taikytinos valstybiniame ar
regioniniame lygmenyje. Teikiamas nepakankamas démesys ne tik atskiroms
mazoms ir vidutinéms jmonéms bei jy veiksmingumo didinimo, sprendimy
priémimo priemonéms, bet ir bendra MV] sektoriaus darnumo svarba bendram
pramonés, Salies, regiono darnumui daznai lieka uzmirSta. Tam turi jtakos tai,
jog atskiry mazy jmoniy poveikiai aplinkai, resursy naudojimas, socialiniai
poveikiai yra maziau pastebimi, juos yra sudétingiau identifikuoti bei jvertinti,
taip pat MV] turi maziau ziniy, patirties $ioje srityje bei istekliy.

Reikia pripazinti, kad per pastaruosius penkerius metus Lietuvos
mokslininky darbuose pradéta aktyviau nagrinéti darnios plétros tematika, darnos
vertinimo metodai; aplinkos inzinerijos srityje 2013 m. apginta L.Kinderytés
disertacija ,Jmonés darnios plétros vertinimo sistemos modelis“, vadybos ir
ekonomikos srityse apgintos dvi disertacijos — R.Kareivaités ,,Kompleksinis
darnaus vystymosi vertinimas taikant daugiakriterius metodus® (2012) ir
A Kutkaicio ,,Jiiry uvosty logistinés veiklos darnos vertinimas* (2012). 2014 m.
VU isleista kolektyviné monografija ,,Darnus vystymasis: teorija ir praktika®,
2004 m. KTU isleista monografija ,,Subalansuotos pramonés plétros strategija:
teorija ir praktika“.
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Atsizvelgiant | mazy ir vidutiniy jmoniy problematika, jy lankstuma,
dinamika bei geb¢jima sparéiai diegti technologines inovacijas, siekiant padidinti
§io sektoriaus jmoniy aplinkos apsaugos veiksminguma, ekonominj ir socialin
efektyvumg, yra reikalinga integruota darnios plétros sprendimy priémimo
priemoné, jgalinanti priimti tinkamus sprendimus jmoniy viduje, issilaikyti bei
konkuruoti rinkoje.

Sios disertacijos tema ,,Darnios plétros sprendimy priémimo modelis
mazoms ir vidutinéms jmonéms ** yra aktuali ir savalaikeé.

Darbo tikslas ir uzdaviniai

Darbo tikslas — sukurti integruota darnios plétros sprendimy priémimo
modelj mazoms ir vidutinéms jmonéms.
Uzdaviniai:

1. Atlikti MV] sektoriaus aplinkos apsaugos, socialiniy, ekonominiy
bei technologiniy aspekty analizg¢, nustatyti pagrindinius
veiksminguma skatinancius veiksnius bei kliditis.

2. Atlikti sprendimy priémimo metody analize. Nustatyti jy taikymo
MVI privalumus ir trikumus, siekiant uztikrinti efektyvy zaliavy ir
energijos vartojimg, recikla ir antrinj panaudojima, tuo paciu
uztikrinant ekonominj naudinguma.

3. Sukurti darnios plétros sprendimy priémimo modeli mazoms ir
vidutinéms jmonéms.

4. Atlikti praktinj modelio taikymg MV] ir jvertinti jo efektyvuma
pagal aplinkos apsaugos ir ekonominius kriterijus.

Ginamasis disertacijos teiginys

Siekiant MV] poveikio aplinkai mazinimo, iStekliy naudojimo
optimizavimo ir veiksmingumo didinimo, jy valdymo sistema turéty buti
paremta integruotu bei nuolatinj atnaujinimg uztikrinanciu inZineriniy sprendimy
priémimo modeliu.

Tyrimo objektas ir metodika

Tyrimo objektas — Lietuvos smulkaus ir vidutinio verslo pramonés jmoniy
darnios plétros veiksmingumas.

Darbas atliktas remiantis bendraisiais tyrimy metodais — sistemine
analize, lyginamaja analize, kiekybiniu statistiniy duomeny analizés
metodu.Sukaupti vertingi empiriniy tyrimy duomenys darnios plétros aspektu
sistemiSkai analizuojant jvairiy Lietuvos pramonés sektoriy MV], jose
vykstancius technologinius, vadybinius procesus.
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Pritaikius $varesnés gamybos (SG) metodika, MV] suformuotaduomeny
bazé, susidedanti i$susisteminty jmonés fizikiniy medziagy bei energijos srauty,
technologiniy bei finansiniy jmonés duomeny. Duomeny bazés informacija
naudojama MV] kritiniy darnios plétros aspekty identifikavimui taikant darnios
vadybos ka$ty vertinimo (DVKYV) metodikg (pagal Ch.Jasch, 2005, 2006),
integruojancia jmonés fizikinius bei finansinius informacinius srautus. Remiantis
strateginio valdymoir racionalaus sprendimy priémimo modelio koncepcija, MV]
parinktos veiksmy kryptys — kritiniams darnios plétros aspektams rasti
inzineriniai sprendimo biidai — atlikta alternatyviy technologiniy sprendimy
paieska, jytechnologinis ir ekonominis vertinimas, jautrumo analizg.

DVKYV ir sudétinio darnios plétros indekso (pagal D.Krajnc, P.Glavig,
2005) metodiky integravimo dékaMVI sukurta darnios plétros veiksmingumo
indikatoriy sistema, ataskaity forma teikianti svarig jmonés bendraja
veiksmingumo informacijg tiek jmonés vidaus sprendimams, tiek iSorés
suinteresuoty $aliy informavimui.

Darbo mokslinis naujumas

e Pagrindinis mokslinio naujumo elementas — sukurtas originalus
integruotas darnios plétros sprendimy priémimo modelis mazoms ir
vidutinéms jmonéms.

e  Sukurtas modelis integruoja DVKYV su sudétinio darnios plétros indekso
iSvedimo instrumentu ir tokiu bidu leidzia eliminuoti subjektyvuma
interpretuojant jmonés duomenis, uztikrina sisteming technologiniy ir
valdymo sprendimy paieska ir priémima. Tokie sprendimai yra nauji
moksliniu ir praktiniu poziiiriu ir leis MVI] pagristai konkuruoti
pasaulinéje rinkoje.

Praktiné darbo verté

Sukurtas naujasdarnios plétros sprendimy priémimo modelis praktisSkai
pritaikytas trijose Lietuvos apdirbamosios pramonés $aky mazose ir vidutinése
imonése — vienoje gérimy gamybos ir dvejose medienos apdirbimo bei vienoje
paslaugy jmongje.

Modelio lankstumo ir plataus pritaikomumo déka jis gali biiti vienodai
sékmingai taikomas jvairaus dydzio ir jvairiy pramoneés Saky MV].

Darbo apimtis ir struktiira

Darbg sudaro keturi pagrindiniai skyriai ir i§vados, priedai ir naudotos
literattiros sarasas. I§ viso 133 puslapiai pagrindinio teksto.
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ISvados
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Atlikus MV] aplinkos apsaugos, socialinés situacijos, statistiniy
ekonominiy rodikliy ir technologiniy aspekty analizg, nustatyta, kad
MVI darnios plétros kontekste pasizymi zemesniu aplinkos apsaugos,
socialiniu veiksmingumu bei ekonominiu efektyvumu. Pagrindiniai
darnios plétros veiksmingumo didinimo priemoniy taikymg MV]
ribojantys veiksniai — informacijos, Ziniy ir kompetencijos stoka;
darnios plétros priemoniy, kaip potencialiai didinanciy jmonés verte,
neigimas. Pagrindiniai skatinantys veiksniai — konkurencinio
pranasumo siekis, poveikio aplinkai mazinimas, tikétina finansiné
nauda, darnumo ataskaity teikimo poreikis.

Darnios pramonés plétros veiksmingumo didinimo ir sprendimy
priémimo metody lyginamoji analizé parodé, kad esamy instrumenty
taikymas MV] sektoriaus jmonéms néra placiai i§vystytas. Dauguma
esamy instrumenty yra orientuoti ] dideles jmones, sudétingai
pritaikomi MVI lygmenyje ir (arba) pasiZymi integravimo problema,
t.y., remiasi pavieniy darnios plétros rodikliy vertinimu — kyla aplinkos
apsaugos bei socialinio veiksmingumo s3sajy su ekonomine jmonés
nauda sisteminio jvertinimo poreikis.

Sukurtas darnios plétros sprendimy priémimo modelis MVI leidzia
sistemiSkai jvertinti pagrindines darnios plétros problemas jmongje ir
nustatyti  alternatyvius sprendimo  biidus, atlickant originaly
technologinj, poveikio aplinkai ir ekonominj vertinimg. DVKV
metodikos bei sudétinio darnios plétros indekso i§vedimo metodikos
saveikos modelyje déka uztikrinamas darnios plétros principus
atitinkantis technologiniy ir valdymo sprendimy priémimas jmonés
viduje bei iSorés suinteresuoty Saliy informavimas teikiant darnios
plétros ataskaitas.

Darnios  plétros  sprendimy  priémimo  modelio  veikimo
efektyvumasisbandytasketuriose skirtingy pramonés Saky bei skirtingy
dydziy MV] — gérimy gamybos (230 darbuotojy), dvejose medienos
apdirbimo (70 ir 22 darbuotojai) bei mikro paslaugy jmonéje (9
darbuotojai). Modelio efektyvumg atspindi Sie aspektai:

4.1. Atliekant skai¢iavimus suoriginaliaistirty jmoniy
duomenimis,nustatytos reikSmingiausios darnios plétros problemos
jmonése: visose tirtose MV] dominuoja su aplinkos apsaugos sritimi



susij¢ problemos — Zaliavy bei medziagy praradimai emisijy, atlieky ir
(ar) nuoteky pavidalu.

4.2. Jmoniy darnios plétros problemoms spresti rasti efektyvis
technologiniai sprendimai;skaic¢iavimai parodé, kad Siy sprendimy déka
galima sumazinti resursy sanaudas, atlieky, emisijy ir nuoteky kiekius,
t.y., efektyvesnio gamybos proceso déka sumazinti poveikj aplinkai:

- alaus gamybos jmon¢je bendros vandens sgnaudos ir
susidaran¢iy nuoteky kiekis teoriSkaisumazéjo 12-13 %,
elektros ir Siluminés energijos sanaudos sumazéjo 10-12 %.

- 70 darbuotojy turin€ioje medienos apdirbimo jmonéje elektros
ir Siluminés energijos sagnaudymazéjimo potencialas10-12 %.

- 22 darbuotojus turin¢ioje medienos apdirbimo jmonéje elektros
energijos sagnaudymazéjimo potencialas16 %.

- tarpininkavimo paslaugy mikro jmonéje Siluminés energijos
sanaudy sumazéjo 100 %, elektros energijos sagnaudos iSaugo
20 %.

4.3. Sudétinio darnios plétros indekso — lcsp, iSvedimo metodo
integravimas modelyje leido jvertinti ir palyginti tarpusavyje bendra
skirtingg MVI darnios plétros veiksmingumag. Ivertinty alternatyviy
technologiniy sprendimo btdy déka tirtose MVI] darnios plétros
veiksmingumo rodiklis turi didéjimo potenciala:
- medienos apdirbimo jmonéje (70 darbuotojy) — nuo 0,502 iki
0,542.
- medienos apdirbimo jmonéje (22 darbuotojai) — nuo 0,517 iki
0,563.
- tarpininkavimo paslaugy jmonégje — nuo 0,546 iki 0,606.
- gérimy gamybos jmonéje — nuo 0,562 iki 0,618.

Dél sisteminio poziiirio, lakstumo, integralumo su esamomis jmoniy
sistemomis, sukurtas darnios plétros sprendimy priémimo modelis yra
plataus pritaikymo — kaip jrodyta eksperimentiniais bandymais skirtingy
sektoriy MV], jis gali buti efektyviai taikomas ne tik jvairiose
apdirbamosios pramonés MV], nepriklausomi nuo jy veiklos pobudzio,
bet ir sékmingai veikti mikro bei mazose paslaugy sektoriaus jmonése.
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