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Enhancement of the Corporate Environmental Performace

Andras PLGAR — Jozsef RIER

Institute of Environmental and Earth Sciences, Baofi Forestry, University of West Hungary, Sopréfungary

Abstract — In the course of the implementation of the enwinental management systdiiaMS)
during the planning phase it is of high priority #xplore, select and analyse the relevant
environmental aspects and impacts. This is theopiitton to enhance the real environmental
performancgEP). The applied processes are often specific, foandlinfluenced by the self-interest
of a company. The purpose of our work was the umifp interpretable evaluation of the varied
processes, and the creation of BMS enhancement model through which the physiRlcan be
improved. The quantitative empirical research (2@011) has been conducted by using
guestionnaires in 114 domestic and multinationahganies applying afEMS according to the
international standan$O 14001

In the created database, we have determined thables which are relevant and adjustable in the
process, through a descriptive and multivariablisttcal survey. On the basis of the identified
performance dimensions, corporate performance ésdibave been created: the environmental
motivation (MOT), environmental performanc@Pl), environmental impact evaluatiqiElE) and
environmental managemefEMI) as well as the aggregative indéXGG) With their help, the
evaluation of the surveyed corporate performancebzmexecuted uniformly, in a quantifiable way,
without any intervention in the corporate processdsng the outliers oEMS optimization variables,
we have identified development points. Their impaetls assessed by sensitivity analysis of the
indices. The described method offers a modeEMS development, based on self-evaluation.

environmental management / impact evaluation / enkonmental performance indices /
development model

Kivonat — A vallalati kdrnyezeti teljesitmény fejlesztése. A kérnyezetirdnyitasi rendszer (roviden:
KIR) mogott rejb valds kornyezeti teljesitmény (roviddfil) érdekében a , Tervezési (Plan)” fazisban
a kornyezeti tényéik és —hatasok feltarasa és elemzése, a relevangezéti tényedk kivalasztasa
kiemelt fontossagu a rendszer kiépitése soranpastaalatok szerint az alkalmazott eljarasok gyakra
sajatosak, formalisak, a vallalat egyedi érdekiil dheghatarozottak. Munkank soran célkémtiik

ki a valtozatos eljarasok egységesen értelmézédtkelését és egy olydfR fejlesztési modell
megalkotasat, amely alkalmazasaval a fizikdi javithat6. A kvantitativ empirikus kutatast (2010—
2011) adaSO 1400Inemzetkdzi szabvany szerintiR-t alkalmazo hazai és multinacionalis véllalatok
kozo6tt (114 db) végeztik k&thes modszerrel.

A létrehozott adatbazisban leird és tobbvéltozétsztikai vizsgalatokkal meghataroztuk a relevans
és a folyamatban szabalyozhat6, az optimalizal&a@rt potencidlisan alkalmas véltozokat, a
valtozéparok korrelacioit és a témakdbb teljesitmény dimenzidit jelehtvaltozécsoportokat. Az
azonositott teljesitmény dimenzidkra alapozottdjedtmény indexeket (4+1 db) hoztunk létre:
kdrnyezetvédelmi motivaciogMOT), kornyezeti teljesitményKTM), kornyezeti hatasértékelési
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(KHE) és kornyezeti menedzsmgitMR), valamint az aggregalt indéAGG) Ertékeiken keresztill
egységesen, relativ, szamssithed médon megadhatd a vizsgalt vallalati teljesitméadptt szintet
jellemz értékelése a valtozatos vallalati folyamatokbatétiir beavatkozds nélkul. AKIR
optimalizalasi valtozok széisértékei mentén az indexek érzékenységvizsgalat@vstignifikans
eltérést okozé valtozok jelentéstartalma alapjgledetési pontokat (36 db) és azok befolydsat és
tertletét azonositottuk. E médszerrel |étrehozéraértékelésen alapulkiR fejlesztési modellt.

kdrnyezetmenedzsment / hatasértékelés / kornyezedljesitmény index / fejlesztési modell

1 INTRODUCTION

Environmental management systefEMS) is part of the management system of an
organization with the task to develop and establigierate and continuously improve the
environmental policy of the organization and mandbe environmental aspects. The
advantage of these systems standardised by intarabhbrganizations is that they may be
certified by specialised certifying systems or awties (e.g. ISO 14001 EMAS.
Standardized processes providing authoritativetifiesl) information for competitors and
society are being applied worldwide. At the sameetit is observable probably just on the
ground of the market competition that the processes are often specific, formal and
influenced by the self-interest of the company.

A number of empirical studies performed in thisldidhave resulted in differing
verdicts. Several studies have shown no significdnk between measures of
environmental performance and profitability (FoglieNutt, 1975; Rockness et al., 1986)
or between environmental performance and corpodatelosure practices (Freedman —
Jaggi, 1982; Wiseman, 1982). But other studies hakewn that better pollution
performance improved profitability (Bragdon — Maxlil972; Spicer, 1978a) and reduced
risks (Spicer, 1978b) and that federal complianeadility costs and profitability were
negatively related (Holman et al., 1985).

The change in the properties of the environmené&hents and systems resulting due to
human activity is theenvironmental impactThe evaluation of the environmental impact
purposes to express the consequence of the chawngie same time, it prepares and
establishes measurements and decisions. The ewaluat environmental impacts also
provides the basis for the comparison of the diffiéractivities according to environmental
aspects.

Identification, continuous evaluation and rating tbé environmental impacts can be
considered as a specific interest for a companyoudh the co-operation in environmental
protection, it is also of public interest. The eovimental management syster©OVET EMS
- Checklist 2007) are playing a key role in mangdine domestic corporate environmental
impacts (Polgéar 2012).

Because of the interrelationships in the complexirenmental system, the corporate
environmental impacts have to be studied as agralt@art of this system. In order to rate the
impact on the environment, expert examinations wienesloped principally in connection to
the environmental impact assessments. Beyond thathe corporate practice, demand
emerged for wider systems which measure the négessirehabilitation (defining the
significant damaging impact). There is a signiftcaeed for the indication of positive impacts
during performance evaluation (Pajer 2011).

In our survey, we applied the following definitidn interpret the concept of the
corporate environmental performan@eP). environmental performances the material,
energy and information flow which emerges during tiormal and abnormal operation
state of an organization, impacting the surroundingironmental system in a positive or
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negative way, coming from the input or output siilee. the physical trend oEP),
furthermore it is the extent of efficiency of theopesses developed in order to manage
these flows (i. e. the management trendEB}j, corrected by the quality properties of the
specific impacts regarding the condition and sernsjtof the affected environment.

Due to the rapid spreading KO 14001more and more companies are applying underlying
EMS evaluation methods (Savage 2000). During BMS environmental impact evaluation
process the main purpose of the evaluation of the envivemntal factors is to determine the
harmful changes caused in the state of the enveahnin the course of the evaluation, the
occurrence probability and seriousness of the harchiinge is required to be taken into account.

Kerekes— Kindler (1997) draws the attention to the fact thampanies possessing the
ISO 14001certificate need not qualify as environmentaligridly. According to the international
standard requirements, improvemen&®f may be measured and accepted by auditors, based
purely on the adequacy regarding regulations (ithe. managemenEP). The physical,
environmental aspects can be overshadowed by thagaaent trend (Seifert 1998).

The survey, consideration and comprehension of enviental aspects and impactd
the organization is the element of the ‘Plan’ phéisis also thanost essentiadlement of the
whole system implementation. It requires particidansideration, during its examination;
engineering and technical accuracy is needed aisdat course the step requiring highest
creativity (Nagy — Torma — Vagdalt 2006). This e tbasis of the formulation of the
environmental policy as well as the set-up for esuinental objectives, and for the selection
of priorities.

We stated that thEMS impact evaluation processes usually generatetseduting the
evaluation (application of ordinal scale) by binaanging of impacts (significant and non-
significant impacts). During our survey, we studradinly the application and the further
developed forms of théABC analysis, from among the matrix techniques of iotpa
assessment methods (Pajer 1998, Rédey — Madi —skan2002, Nagy — Torma — Vagdalt
2006, Polgar 2011). In order to expand the envirmtad information achieved by &MS
impact evaluation process, we recommend furtheriremwmentally aware corporate
management instruments, by which the efficiencythed ‘Plan’ phase can be improved
(Polgar 2012).

We found that compared to other environmental perémce evaluation methods, the
EMSimpact evaluation process showed the minimum ceriyl of the application and of the
aggregation level (on the basis of the classitcatf Torma, (2007).

Hofstetter (1998, cited by Frischknecht, 2005) tribsited the decision support tools
by matrixes between methods being interpretablen@ro-, meso- and macro-level, and
analysing social, environmental and economic pribger We concluded that in this
distribution, theEMSenvironmental impact evaluation is applicable o#sotlevel (within
project level). It can be considered as a methatml@ing the environmental dimension.
From the point of view of environmental managemsgrgtem on meso-level, on the basis
of the classification modifications recommendedTmyma (2007), it provides a technique
covering sociglenvironmentaleconomical dimensions.

We organized the main idea of our survey around dtecept of Winter (1997).
According to it, the result based on the environtaempacts reflecting in th&P will
rely on whether the companies and advisers impléimgnhe system, attempt to build up
a functioning system, or they are satisfied withaaourately documented (and certifiable)
system, which may not function.

The purpose of our survey was the uniformly intetpble evaluation of the varied
processes. Furthermore the creation ofEMIS development model concept aimed at the
functional utilization of the results and the impement of the parameters concerning the
physical EP. We tried to find the answers to the following stiens: Which are the main
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efforts of the organizations applyitgMS to fulfil the international standard requirements?
What is the role of the 'Plan’ phase in the impmoeat of the efficiency oEMS? Which
parameters do play a role in its optimization? Whare the determinant dimensions of
environmental performance in the 'Plan’ phase? o at what level can tHeMS practice

of companies be assessed? How can the efficienéM&be improved in practice?

2 MATERIAL AND METHOD

We assumed that there are factors along which, fhenpoint of view of the physic&P, the
optimization process OEMS is biased This could be, for example, the low level of
management of environmental impacts or the overasipimg of management issues.

The cardinal point of the proper operation is teniify and evaluate the relevant pairs of
‘environmental factor-environmental impact’ in ama@&ccurate walpased on environmental
science.This will be followed by thantegration of this environmental informatian the
process of the determination of the environmen@aiives. In the®DCAcycle (Plan — Do —
Check — Act) operating thEMS this process is covered by the ‘Plan’ phase (iRilag —
Execution — Control — Action” dPDCA method).

Specifically in thephysicalEP dimension, the description of tHpartial” performance
pertinent to the management of the environmentphets was defined on the basis of the
detection of the variables armaptimization parametersf the ‘Plan’ phase and thEMS
impact evaluation proce¢Bigure 1.).

Requirements of standard MSZ EN I1SO 14001:2005:
0 4.3 Planning
> 4.3.1 Environmental aspects + 4.3.2 Legal and other requirements + 4 3.3 Objectives, targets and programmes
| J

T
Selection process of significant impacts (Bailey, 1999) r\ Step 7.
Environmental

Step 1. Step 2. Step 3. Step 4. Step 5. objectives,
Determining the frame | | Identification of the Quantification of the || Conditions of becoming (| Valuation of significant targets
of the analysis environmental aspects || environmental aspects a significant aspect aspect ENVIROMENTAL

A\ 4 A\ 4 A\ 4 | s

Step 6. l
Significant

environmental
aspects

Figure 1. Requirements of the Plan phase and tbegss of selection of significant impacts
in the standard 1SO 14001 (Bailey 1999) (own désign

Our guantitative empirical research (2062011) has been conducted by using
questionnaires in 114 multinational and domestmganies (sampling ratio: 9,89%) applying
EMS according to the standat80O 14001 The answers were controlled on the basis of the
opinion of 10 certification companies (samplingaa62,5%). The sample contained mainly
medium-sized companies (55%), but in smaller amiall (13%) and large (18%) as well as
micro-enterprises (8%) were represented.

Regarding the industrial classification providdte following branches were represented
mainly equally: metal industry, automobile industryining industry, health care, furniture
industry, packaging industry, telecommunicatioreqdf industry, energy industry, forestry,
manufacturing industry, service and trade, machimdustry, chemical industry, waste
management, waterworks, environmental protectiesearch and development, agriculture,
plastics industry, printing industry, heavy indystouilding industry, traffic, transport, glass
industry.
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In the sample of companies, energy and constructiene represented in larger
proportion; the organizations of waste managemadt cghemical industry were present in
moderate proportion.

Table 1shows the regional distribution of the examined @anfrom the company
universe, i.e. of the 1153 organizations certiflgd the international standai®O 14001
(KOVET EMS-Checklist 2007).

Table 1. Geographical distribution and proportiohtiee company universe and of the sample

Company Proportion Company Proportion Sample

Region . ) .
universe  (universe) sample (sample) ratio
(number) (%) (number) (%) (%)
Foreign countries 3 0,26 9 7,89 300,00
Budapest 315 27,32 27 23,68 8,57
Middle-Hungary 113 9,80 12 10,53 10,62
West-Transdanubia 123 10,67 15 13,16 12,20
Middle-Transdanubia 143 12,40 15 13,16 10,49
South-Transdanubia 135 11,71 7 6,14 5,19
North-Hungary 90 7,81 8 7,02 8,89
North-Alf6ld 137 11,88 7 6,14 511
South-Alfold 94 8,15 6 5,26 6,38
ND 0 0,00 8 7,02 0,00
Total 1153 100,00 114 100,00 9,89

We analysed the general level and motivations ef énhvironmental management of
companies; the characteristics of the methodologipplied in environmental impact
evaluation; questions relatingMS application and environmental objectives (integplat
management, conflicts); the role BMSin influencing the state of environmental elemgnts
the specific environmental arrangements; and the oampany efforts in operating BMS

In case of the main differential factors (custordizelutions and purposefulnesskiflS
application ofEMSin the future, attitude of the senior managemgsdy of initiation etc.) the
'best practices’ could be filtered out by the pisaEs accommodated to other parameters by
strong organizations.

We counted the relevanbptimization parametersdetected in the course of the
questionnaire survey fondicators These indices indicated thneannerof the application of
the standard requirements, on the basis of whiclywedified the efforts. By theaumerical
qualification of the specific indicase envisaged evaluable developments

Besides the descriptive statistics (frequency amslly we executed multivariable
statistical evaluation of the data base of the ti@saire survey (correlation analysis, factor
analysis by: varimax rotation and cluster analylsyshierarchical average linkage clustering
and K-means method).

For quantification we constructed performance iedidy merging the connectable
parameters. We aggregated the information accotdahe meaning of the indices. With the
aim of detecting the correspondent variable groups, the dimensions of performance we
applied principal component analy§iaCA)

On the base of the parameters influencing corpoEfe we created 4 corporate
performance indices: environmental motivatiMOT), environmental performand&Pl),
impact evaluatioEIE) and manageme(EMI) (applying the method of Pataki — Téth, 1999).
For the indices we used the quantifiable variabldé® structure of the created system and
the point values were covered in ’index backgrotaioes’ (Table 3) We accomplished
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the description of the merged performance of redpats by defining a fifth, aggregative
index (AGG).

By the created quantified index values, the posteligment, relative evaluatiasf the
corporate performance is uniformly executable, auithintervention in the varied corporate
processes.

In case of the created indices (answ&ks:— unfavourable antB’ — favourable group),
we examined the performance of respondent orgamizatby sensitivity survey and
histogram analysis depending on the main paramétetise course of the sensitivity analysis
of the indices, we interpreted the variables causignificant differences as development
suggestions. The detected effects of parameters ta@darrangements made for their
improvement give the opportunity to estimate tleéd8 of corporate development for the sake
of improvement ofEP in the course of implementation and operatiorEdMS Some of the
summary of the influences of the identified 36 depment opportunities can be found in
the’Auxiliary Table’ of Table 4

The application of the background and auxiliaryldabof indices opens up the
opportunity for the expedient development of thefggenance and efficiency of thEMS
‘Plan’ phase. In order to support this, we elalmta self-evaluation bas&MSdevelopment
model for the determination of most appropriateedi@yments by organizatior{Eigure 4)
With the help of indices, the efforts can be expeésin a quantitative way. The evaluation
method identifies the weak and strong points, agigrdhines the appropriate and effective
developments, providing a decision support.

3 RESULTS

3.1 The main results of frequency analysis

We detected the efforts of the respondents acaogrthnthe EMS operation. The efforts,
examined by the function of the certain phase$DB{CA cycle and the time, occurred at
maximum frequency significantly in the ‘Plan’ phage 68% of the organizations). Increased
activity occurred mainly regarding the environméfdators and environmental goals (32%),
within the first three years from the implementatiof EMS The users were encouraged to
significant and permanent efforts by the renewibgective system (18%) and the legal and
other requirements (15%).

We have proved the importance of the environmentativation (attitude) in the
environmental impact based optimisationEdflS as one of the determinants of the frame of
impact evaluation.

Quantifiable benefits from the application of tBBlSaccrued at more than the half of the
organizations (53%). The emergence of benefitsehtalourable effect on the motivation of
the organizations. It plays an indirect role in #revironmental impact based optimisation of
EMS

We have concluded that the appropriate customizati&cMS favourably developed the
handling of environmental aspects/impacts.

We evaluated the application frequency of the amltbd corporate environmental
management means playing a role in customizgkayure 2.)

We have stated that techniques requiring profoundrenmental survey, considerable
resources and efforts is still at low level in #BBIS impact evaluation processes. We have
demonstrated that concerning the methods applieénwvironmental impact assessment,
mostly own company methodology (82%) was adopted.akse of the majority (70%) of the
organizations the review of factors was requirece Wave found that certain corporate
methods provide environmental information at lowele
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M Incidence rate

Green marketing

Environmentally friendly products and design
Environmental costing

Environmental performance evaluation
Environmental reports

Life cycle analysis

Reorganization of logistical systems

Prevention of contamination

Energy rationalisation

Waste minimising

Ecological book-keeping

Operation of environmental information system

Environmental training of employees
EMS application+audit+certification
EMS application without certification

0 10 20 30 40 50 60 70 80 90 100
%

Figure 2. Application frequency of environmentalnagement means in organizations (%)

Among the conditions of becoming significant factare identified the data, derived
from the technological knowledge, as strong envitental information with regard to the
detection and evaluation of the impact factorsha tompany practice. By this also the
important criterions of legal and environmentakscie become strong aspects in the decision
process. We mainly had available data related ¢oethvironmental impacts of technology,
which we had found well covered in the corporatéemal and energy balances.

Realization effectiveness of objectives, compamdhe envisaged ones, has brought
slightly better results in the long-term (87%) tteter the firsEMScertification (79%).

We examined the progress of the facilitating/agatiag factors of the operation BMS
in the first three years, presentedrigure 3

Motinfluential ™ Aggravated ™ Facilitated

Accurate definition of responsibilities, authorities

Availability of resources

Level of detail of the technology and process descriptions

Level of impact assessment knowledge of the evaluation experts

State of knowledge of environmental processes

Awareness level of employees

Level of organizational opposition

90 100

Figure 3. Influencing factors of the operation dfl§ in the first three years
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Regarding the role dEMS in influencing the condition of environmental campnts, a
definitely strong positive influence (average valdelO; range: 1,00-5,00) can be noticed
among those companies applyiBNIS

3.2 Factor and cluster analysis

The reduced database of questionnaire survey wgscsed to principal component analysis.
The result of factor analysis indicated that B¢ of the industrial companies performing in
the survey and the effectivenessEi¥Sscan be explained and separated characteristically
along six dimensions:

» factors of proactivity, verification of environmeahtimpacts, adequate objectives and

EMSprocedure proved to be common principal componevitde

» factors of exterior motivation (business partneasid interior audit occurred as

specific indices.

As an auxiliary step of the survey, we executedrthation recommended for validation.
The Varimax rotation confirmed the above interpretaof the factor matrix.

By simplifying the dimensions of performance we daveated a manageable structure
eligible for further examinations. The dimensions as follows:

* motivation for environmental protection

» environmental performance

* environmental impact evaluation

* environmental management.

On the basis of the results of the factor analyses,have grouped the companies with
cluster analysis. Firstly, we run a hierarchicalstér analysis, measuring the distance by
average linkage clustering. The analysis has deiraded 2 separated cluster structures.
Following that, we carried out the K-means clustealysis, where again 2 clusters appeared:

* 41 elements in the first cluster (‘Formalists’)

» the second cluster contained 73 companies (‘Enviemttal performance oriented’)

The result confirmed the opinion of Winter (199@¥cording to which the companies
belong to distinct groups, thermal and theEP-orientedgroup. Thus, the optimisation of the
application ofEMS has the potential for the development of physiEBland a beneficial
influence on the environment.

3.3 Summary of developments

3.3.1 Construction of performance indices

We have demonstrated that the improvement of phly&P can be executed through the
development of the ‘Plan’ phase and through evmnaof the EMS Our research has
detected the factors and the characteristics dfrastice which influences the result of the
'Plan’ phase process directly and the whHeMSindirectly.

We have demonstrated that the rele@¥tS optimisation variables affect the level of the
'Plan’ phase and th&MS impact evaluation process. According to the megroh the
variables we executed their grouping (partial p@nfince dimensions).

In order to characterise variable groups as dins&issiwe constructed the following
indices: environmental motivatiofMOT), environmental performand&Pl), environmental
impact evaluationEIE) and environmental managemdgMI). We have summarised the
performance indices and the values of the compampke inTable 2.
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Table 2. Data of constructed EMS performance irglice

Abbrevi- Number of Index value

EMS performance index ation variables (1,00-5,00) Deviation
1. Environmental motivation index MOT 15 3,14 0,74
2.Environmental performance index EPI 6 3,49 0,66
3. Environmental impact evaluation index EIE 16 3,09 ,610
4.Environmental management index EMI 26 3,05 0,50
5.Aggregative index AGG - 3,20 0,20

The structure of each index is found in a backgdotable (Table 3),which provides
detailed, quantifiable information about the pap@rformance peculiar to the corporation.

Table 3. Example. Construction of the environmeantativation index (MOT)

Motivation topic Variable Evaluation

Motivation of environmental External motivations yes = 5 points
actions Strict regulatory system no =1 point

Expectations of banks and

insurers

Requirements of business

partners

Expectations of competitors

Market and customer demands

Strong influence of local

population

Civil organizations

Internal motivations

Expectations of the owners

Nature of product/service

Expectations of the employees

Motivation implied by the Quantifiable benefit yes = 5 points
quantifiable benefits no = 1 point
Motivation for the future Future application of EMS essential = 5 points
application ofEMS neutral = 3 points
unnecessary = 1 point

Environmental awareness of the Determination of the yes =5 points
senior management in the environmental objectives no =1 point
determination of environmental Environmental awareness of
objectives the senior management

Environmental strategy of the

organization
Motivation for the environmental Order for environmental purpose yes =5 points
purpose orders (in the last 3 years) no = 1 point

Variables in italics:parameter identified by correlation analysigtiable marked in bold: parameter with large
principal component weight; non-marked variablaiakzsle built in with process-oriented approach.

The index represents the following environmental mivations: extent of the environmental external-internal
motivation, occurrence of the quantifiable benefitgpproach for the future application of tHeEMS
environmental awareness of the senior managemewvitoamental strategy of the organization and thaes
for environmental purpose.
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In order to weigh the variables, we could have usidlter the relevant variables of the
correlation analysis on the basis of the equivaleatios (classification factors) or the direct
application of factor weights. The calculation nflépendent variables with smaller weight
would not have been accurate, because by this wa@dwoave ignored the individual
importance of the information content of the valeab We dispensed with these techniques
the opinion of Miakisz (1999).

We chose the average of the variables as the apgi@method to calculate the values of
the indices, in which we calculated the variablés wqual weight.

We created the aggregative ind&GG) by averaging the values of teMSindices, in
order to express the result of the survey in omglsi number without dimension. The
different sensitivity of the indices influences th€ G value. This effect is largely originating
from the higher sensitivity of thEPI index. The more robust sensitivity of tB#MI index
results from the fact that the included variables @most the twice of the variables of the
other indicesMOT and EIE indices have normal sensitivity. The value of Hygregative
index(AGG)was 3,20, i. e. average (range: 1,00-5,00; dewia@,20).

We developed an evaluation method to apply theces]i by which we have the
possibility to rate the performance per dimensiod #he aggregate partial performance of the
participants. Furthermore, the method enables-todrporate self-assessment under certain
conditions, additionally inter-corporate compariseoncerning the survey period. We
achieved this without modification of the processkesitified in the organizations.

Performance indices were established per orgaaizatin order to quantify
environmental information we used the evaluatioeaxth variable as a base (range of values:
1-5). By quantifying the information we gave thegamizations the opportunity for self-
evaluation. The results were usable for statuserevconcerning each index and their
variables. In the variable groups (in partial parfance dimensions) we calculated the typical
performance characterized by the index averagess pfovided information about the
efficiency of the ‘Plan’ phase development in tineeg period.

3.3.2 EMS development model based on self-evaluation
In the course of the sensitivity analysis of thdidges, we interpreted the variables causing
significant differences as development suggestigvis.identified the potential result of the
improvements from index averages. Targeted devedopsncan be assigned to certain
performance dimensions. To support the assignnreceps, we elaborated detailed auxiliary
tables(Table 4) In case of the certain indices, we ranked theifsoignce of the impact of
EMSvariable from 1 to 4. Finally we interpreted th#eatences observed in the aggregative
index, as the complete, partial, specific or néwteeciality of the impact related to index
dimensions. The ranking of tHeMS variables was based on the differences of theageer
values experienced in the aggregative index.

To put our research achievements into practice ewaved the self-evaluation based
EMSdevelopment modéFigure 4)
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Table 4. Example. Auxiliary table: Identified impa€ EMS variables upon the indices

. Ranking:
Impact of EMS variable difference
EMS variable experiencedin
MOT EPI EIE EMI AGG aggregative
index (B-A)

Application of environmental
performance evaluation system 2 (1) 3 4 complete 0,7

Articulation of environmental
objectives to the local significant

aspects 2 3 (1) 4 complete 0,47
Importance of the future application

of EMS (1) 3 4 2 complete 0,46
Targetedness &MS 2 QD 3 4 complete 0,45

Extension of the data in the material

and energy balance of the

organization to the factors on which

the organization has an expectable

influence 1 3 4 (2) complete 0,44

Environmental awareness of senior
management in setting

environmental objectives (1) 3 4 2 complete 0,43
Application of impact register 4 Q) 3 2 complete 0,41
Customization 0EMS 3 2 4 (1) complete 0,4

Preventive approach in the

documented environmental

processes of the organization

regarding the material/

energy consumption and emissions 2 3 4 (1) complete 0,35

Careful treatment in the

documented environmental

processes of the organization

regarding the material/

energy consumption and emissions 2 3 0 (1) complete 0,51

Adequacy for legal requirement in
the selection of significant
environmental factors 2 0 (2) 0 partial 0,44

Environmental strategy of the
organization in setting the

environmental objectives (1) 3 2 0 partial 0,43
Expectation of the owners (1) 0 0 0 specific 0,43
Certification of the suppliers 0 &0} 0 0 specific 3D

Recycling in the documented

environmental processes of the

organization regarding the material/

energy consumption and emissions 1 0 0 2 partial 0,34

Application of LCA 3 D 2 0 partial 0,34
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Figure 4.Model flowchart: the EMS development model basededievaluation for the

'Plan’ phase of EMS according to the principle PDCA

Through the model, we created a system of coroglatiand formulated technical
recommendations for defining and programming thgetegd development tasks. This is a
decision support tog|Step 1-11¥or the continuous improvement &MS in the surveyed
partial performance dimension according to theqgipie PDCA

From Step 1 to Step 11:

I. ‘Plan’ phase of the model:
Step 1, START:

Function: Study of theEMS performance indices (4+1 pcs) and their variables
applied in the model in regard of the values ddfi@aby the organization.
Collection of data.

Result: Criterion: All of the EMS variables are evaluable concerning the
organization: MOT (15 variables), EPI (6 variabJds)E (16 variables), EMI (26
variables), AGG.

Preparation of evaluation: background tables ef itidices and their variables,
development auxiliary tables. Collected environrakdata of company.
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Step 2:

» Function:First corporate self-evaluatiohy the indices meaning the performance
dimensions and their valuable variables. StatugewevCompletion background
tables.

» Result: First completed self-evaluation. Quantifiable esuby variables and
indices, as well as in case of aggregated indexnpgleted background tables.
Registration of the certain environmental perforoeaofEMS (1,00-5,00).

Step 3:

» Function: Examination of the results of self-evaluation layiables and indices.

» Result: Detection of weak and strong points. Interpretataf the first self-
evaluation of organization.

Step 4:

* Function: Analysing the manageability of the weak points.

* Result:Establishment of order of priority for the devetlognt of weak points.
Step 5:

* Function: Determination of development fields on the levietwaluated variables
and indices (by priorities), application of backgnd tables.

» Result: Development objectives set out concerning theaservariables and
indices (by priorities).

Step 6:

* Function: Assignment of the relevarEMS variables relating to the selected
development objective(s), forecast of their expatepact by using the auxiliary
tables 1 and 2.

* Result: Development program:EMS variables assigned to the targeted
development(s). Identified targeted developmend{® and expected impact(s).

II. ‘Do’ phase of the model:
Step 7:
* Function: Realising the development objective(s) accordinthe meaning of the
EMSvariable and in view of the expected impact.
* Result:Execution of development(s).

[ll. ‘Check’ phase of the model:
Step 8:

* Function: Second corporate self-evaluatioby the indices meaning the
performance dimensions and their valuable varialitgsthe assessment of
achievement(s)Completion background tables.

* Result: Second corporate self-evaluation. Quantifiableueslby variables and
indices, as well as in case of aggregated indexnglsted background tables.
Registration of the environmental performanc&bdiIS (1,00-5,00).

Step 9:

e Function: Comparison of the achievements of the targeted esalized
development field(s). Controlling of the field amcktent of development by
variables and indices.

» Result: Interpretation of the second self-evaluation ajamization. Comparison
with the results of the first self-evaluation byiahles and indices.

Step 10:

* Function: Detection and identification of development pahtOetermination of
critical point(s).

* Result:Detected development and critical point(s).
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IV. ‘Act’ phase of the model:
Step 11, STOP:

* Function: Inter-corporate communication of the realised tgwaent(s).
Detection of the background of critical poin@ptional: Re-run of the corporate
self-evaluation after the carry out of the pri@sti based on the first self-
evaluation.

* Result:Feedback to the ‘Plan’ phag&tep 1.)

4 CONCLUSIONS

The EMSimpact evaluation process is one of the uppermestns of environmentally aware
corporate management at the disposal of the og#oms for developing theltP.

In certain cases, corporate methods are below thienal requirements of thiSO 14001
international standard. They only provide environtaé information at low level. The
development of this situation and improvement ofviemmentally aware corporate
management are key points in the course of imprewemf physicaEP of theEMS

In the course of our methodical research, we hasleiesed a potential indirect
development of the physic&P. The identified, potential development effortseated the
planning parameters pertinent to the treatmenh®fenvironmental aspects and impacts. We
ensured the uniform evaluation of different orgatians. It does not require the modification
of the varied corporate processes, and provides oghgortunity for comparison. The
developed model is a development and decision stppal. Through applying the model,
the organizations will be able to improve the ed#iircy of the 'Plan’ phase and their
environmental management system.

Acknowledgement: We express our sincere thanks to ass. prof. DrorgbHéjj CSc., Dr.
Laszl6 Tamaska, director, Dr. Olivér Bogdan, dioe@nd Janos Nagy, head auditor, who all
assisted us with useful advice. Without the codpmraof the companies and certification
authorities this work could not have been achieved.
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