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ABSTRACT

The purpose of this study is to develop enterprise environment knowledge management from the intellectual
capital perspective. The content analysis and analytical hierarchy process were used to collect and analyze data.
According to the results, the study divides intellectual capital into four dimensions. Human Capital, Relation Capital,
Innovation Capital, and Sructure Capital. This research has also developed 14 indicators for the assessment of
enterprise environment management. Prioritizing the intellectual capital measures can help assess the business
environment management strategy, provide a basis of evaluation for government and investors, and allocate some
resources for green companies.

Keywords: enterprise environment management, environment management, green intellectual capital, intellectual
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INTRODUCTION

The economic benefit obtained from industrial prthn has been associated with costs to the envieoh
(Andrew & Forgie, 2007). Organizations face a srias they attempt to sustain a competitive advaentaghe face of
rapid environmental change. They should adaptdém#ed for sustainability and develop their sosaponsibilities. It
is these for necessary to know the measures whigdt & the business environmental management msysté
organizational knowledge is considered to be desifaresource, much of the work in the knowledgedu stream has
focused on delineating specific properties and dsimns of knowledge to help ensure a sustained ettive
advantage (SubbaNarasimha, Ahmad, & Mallya, 20@8yanizational knowledge management can be offascd
wanted lever for enhancing performance, increagir@puctivity, and facilitating innovation in corme settings
(Mentzas, 2004). Based on the resource-based viemcompany, performance differences amongst coifeparan be
attributed to variances in resources and capasilitResources that are valuable, unique, and wiffio imitate can
provide a company with its strongest competitiveraandage (Hitt, Bierman, Shimizu, & Kochhar, 2001miA &
Schoemaker, 1993). Related studies indicate thaingible resources are important to implement a paoms
strategies (Barney, 1991; Schoenecker & Coopei8)1$®owever, companys can use tangible and inténgédsources
and various strategy interact combinations to pcedpositive returns (Pablos, 2002). The concepintangible
resources in this study is called intellectual tapiStewart (1997) defines intellectual capitalimtellectual material
such as knowledge that can be applied to generdéitw Intellectual capital provides firms with dige organizational
values such as profit generation, strategic pasitm, the acquisition of innovations from othenfs, customer loyalty,
cost reductions and improved productivity. SucadsBfms are those that maximize the value of thetellectual
capital (Pablos, 2002). Intellectual capital représ a combination of four factors: genetic infmerite, education,
experience, and attitudes towards life and busi(€eso & Bontis, 2002; Hudson, 1993). There are ynasearchers
who use systematic methods to develop environmema@lagement indicators, however they focus onritlastry or
area level. The corporate level is less discuseegtlated topics. The aim of this study is to erpland prioritize
environmental protection management on the corpdeatl.

In order to attain a complete assessment of orghoirs, it is necessary to develop measures ohisadtility
(Kolsch, Saling, Kicherer, Grosse-Sommer & SchmRR08).The investigation explores enterprise emvirental
management system indicators from intellectual tehgierspective in order to identify their field§ competitive
advantage. This study is organized as follows: Tollowing section briefly reviews enterprise enviroental
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management by intellectual capital perspective wétjard to the components. Section 3 then presbatsesearch
design and methodology. Finally, the analyticaliissand conclusions are presented in sectionsléarespectively.

LITERATURE REVIEW

Enterprise Environment M anagement

Companies should develop their environmental mamagé systems to improve their environmental
management performance and corporate social rebitns(CSR). Douglas & Meltzer (2004) developed a
integrative environment management system for shogpital trust. Khoie (2005) suggested that théuawimn method
of renewable and non-renewable energy technologhesuld include six selection criteria: economic biligy,
conversion efficiency, the present level of techgaial development, environment impacts, the afteduction
clean-up cost, and the renewability and abundafidbeosource. Rohracher (2006) proposed that coiepashould
provide a sufficient scope for the co-evolutiorcohfigurations of technology-services of usage éynptting users and
designers to interact at the early stage of proddetvelopment. Cole (2007) used the input-output
economy-environment model and the system-dynampulption model to test the suitability of differemodeling
frameworks. Roussel, Crinquant & Bourdat (2007) ped the Driver-Pressure-State-Impact-Response I®PS
framework and Principles-Criteria-Indicators (PQtline to evaluate the factors affecting the dostgions.
Montmollin & Scheller (2007) developed the MONETWicator system which emphasizes social solidagitgnomic
efficiency, and environmental responsibility. Bawder (2007) employed three competing model: themat-positivist
model, the discursive-interpretive model, and ttratsgic model for developing social indicators.téma, David &
Mirault (2007) expand on two major trends in enmimental indicators development: literature-basedl feid-based
development. Karagiannis, Nemetz & Bayer (2009)ppsad the Intellectual Capital Report BenchmarkifizRB)
method to develop a comprehensive framework fallettual capital management.

Intellectual Capital

Intellectual capital is essential to an organizatiovalue and performance. Based on a systematiccatical
review of current research on intellectual capithkre are two points of view, namely: resourcesdagiew and
stakeholder view (Roos, Roos, Edvisson, DragorE388). The resource-based view of company sthtgcbmpanies
achieve competitive advantage and superior perfocmahrough acquiring, holding and subsequentlpgustrategic
assets that are essential for achieving competitil@ntage and maintaining strong financial pertoroe (Wernerfelt,
1984). The stakeholder view maintains that comsamast be accounted to stakeholders rather thaishaseholders
(Donaldson & Preston, 1995). Whatever the choicthefstakeholders, a consensus is growing thatuatiog profits
are only measure the stakeholder’s returns, artdviliae added processes is a more accurate measated by and
distributed to the stakeholders (Meek & Gray, 19@8prature has generally identified three compuas®f intellectual
capital: human capital, relationship capital, amdanizational capital (Bontis, 2002). Human capigpresents the
individual knowledge stock of an organization apresented by its employees (Bontis, Crossan, &afidl] 2002).
Relational capital represents relationships witierimal and external stakeholders (Roos, Roos, EowjsDragonetti,
1998). Organizational capital is the knowledge therhains within the company at the end of the wuagkday.
According to Bontis, Chong, & Richardson (2000)gamizational capital includes databases, orgaoizaticharts,
process manuals, strategies, routines and anythitigvalue to the company exceeding its materidui@aProcess
capital is the combined value of value-creating and-value-creating processes (Skandia, 1996).e6tvd Bontis
(2002) proposed that intellectual capital is comsgui of three categories: human capital, structapéal, and customer
capital. Human capital is the cumulative tacit kiexyge within a company. Structural capital is thpport mechanism
that enables employees to optimize their job peréorce and overall organizational performance (Bod998). Baxter
& Matear (2004) adopted an intellectual capitalspective including human capital and structuralitehppo measure
intangible value in business-to-business buyeesetlationships. Liu (2006) explored 15 measurabticators of
intellectual capital in the e-learning platform usdry. Liu (2007) developed measures of value myeadt private
universities with intellectual capital including fan capital, relational capital, innovation capitalumni capital,
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financial capital and structural capital. A totdl2Y indicators were selected. Chen (2008) propagedn intellectual
capital to identify the positive relationship beemegreen intellectual capital and competitive atlvges of firms. To
sum up, this study focuses on the second streamesgfarch: measuring and reporting the ranking oérprise
environment management from the intellectual chpitaspective.

METHODS

To identify the components of enterprise environtaemanagement from the intellectual capital pectipe, this
study was gathered from companies. The contenysisainethod and the analytical hierarchy proces® wsed for
data collection and analysis.

Sample

Purposive sampling was used for data collectiogeAeral open-ended questionnaire focusing on thg-term
competitive advantages of their companies was adtrated to the participants. They were asked tikviing
guestions, “What factors are important in entegpeavironmental management?” Purposive and conves@ampling
methods were adopted in this study. These resgden$ilb enterprise related matters and environmenteption
concerns in their companies were selected. A mit@1 managers, employees, and masters studertsmsite work
experience and intellectual capital knowledge irigaved, ranging from 25 to 42 years of age. 52 #grgages of the
respondents were male, while 47.6% were female.

Data Collection and Analysis

The data obtained by this qualitative study wadyaea using the content analysis method (Berel$662; Budd,
Thorp, & Donohew, 1967; Holsti, 1969). Content gsa& techniques can be applied to study the comteany book,
magazine, newspaper, individual story or articlefion picture, news-broadcast, photograph, cartwraromic strip, or
any combination of the above. Holsti (1969) defirmhtent analysis as any technique for making amees by
objectively and systematically identifying specifiharacteristics of messages. Berelson (1952) pempaontent
analysis as a research method for the systemdtjiective, and quantitative description of contehtemmunication.
April, Bosma and Deglon (2003) also used conteatyais in accordance with a selected intellectagital framework
comprising of 24 indicators across the three categof internal, external and human capital.

Categories of Analysis

Some concepts were used in this study from a dalle®f literature including the theory of reasorection,
economic exchange theory, etc. and checked theebof the interview results from two focus grougssix people
each. Four main factors were developed using theeabonceptual framework:

1. Human capital: the company’s employees’ cumulative tacit knowkdduman capital represents a combination of
these factors: genetic inheritance, education,experience (Deol, 2009; Cehn, 2008; Liu, 2007, Rid06; Choo
& Bontis, 2002; Hudson, 1993); in this study huncapital includes the factors of executive’s suppemntployee’s
consensus, employees training, and good organiedfiyomotion systems;

2. Relation Capital: describes the relationship of an organization utside parties, and includes customer loyalty,
organizational reputation, and relationships witlpiers, partners, and/or other stakeholders (D2@09; Chen,
2008; Liu, 2007; Zhou & Fink, 2003). According tbet definition, relationship capital includes redatship of
communities, relationship of suppliers, and reladitp of customers;

3. Innovation Capital: refers to the explicit, packaged result of inngvain the form of protected commercial rights
and intellectual capital (Liu, 2007; Liu, 2006; B Chong, & Richardson, 2000); innovation capilals includes
design of green products, recycling technigues,iamadvation of process methods;

4. Sructural Capital: the support mechanism and process through whighlogrees can achieve optimal job and
overall organizational performances (Deol, 2009eiGh2008; Liu, 2007; Liu, 2006; Bontis, 1998); hist study
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structural capital includes the factors of automati recycling, top processing design, integratadirenmental
systems and certification of environmental wasspadsal practices.

Table 1: Four main factors of environment management conceptual framework

Criterion ltems Sources
Human 1.Executive’s support Achterkamp & Vos(2006); Rohracher(2006);
Capital 2.Employee’s consensus Lee & Rhee(2007); Deol (2009)

3.Employees training
4.Well promotion organization

Innovation 5.Design of green products Kara, Mazhar & Kaebernick(2004);
Capital 6.Recycling techniques Getzner & Ritt(2004); Khoie(2005);
7.Innovation of process method Guy(2006);
Relation 8.Relationship of communities Joia(2004); Papadogonas, Floutsakos &
Capital 9.Relationship of suppliers Mylonakis(2005);
10.Relationship of customers Deol(2009)
Structure 11.Automation of recycling Fobil, Carboo & Armah(2005); Lee &
Capital 12.Top processing design Xu(2005); Rao(2005); Stephenson(2005);
13.Integration environmental system Roper & Gomez(2005), Roper(2006); Deol
14.Certification of environment protectior(2009)
wasting

Degree of Mutual Agreement and Reliability

As mention above, the mutual degree of the reseainid coder 1 is 0.785, coder 2 is 0.714; coderdlcoder 2
is 0.714, using a formula of reliability [n(averagautual degree)/ 1+(n-1)( average mutual degrekiu,K006;
Liu,2007).

Table 2: Coding result of mutual agreement in four factors

Researcher Coderl Coder2
Coder 1 11/14
Coder 2 10/14 10/14

*Item number from Table 1.

The average mutual degree of this study by threlersois 0.737. So, this study reached the acceptelbbility
number of 0.893.The content of coding will be d&sad in the following section.

Analytical Hierarchy Process

The data in this study was analyzed using a muitéta decision making approach called the anedytprocess
(AHP). The Analytical Hierarchy Process was devetbby Saaty (1994) and addresses many of the pnsble
mentioned above. Governments and business orgmmgatave used it extensively. Expert Choice, bne of the
vendors of AHP software, reports thousands of ilagtans of its namesake product on PCs aroundytblee. Figure 1
illustrates the model’s two levels.

The AHP methodology is comprised of four stepsstfidevelop the hierarchical structure; secondigass
different levels of relative importance to eachtloé selection criteria for the different elementsntellectual capital;
third, rank the alternatives under each criterfonrth, rank the contribution of each alternatigeinitellectual capital
(Saraoglu & Detzler, 2002; Liu, 2006; Liu, 2007).

The AHP provides a highly flexible method for mddgl decision hierarchies. The hierarchy for inchegly
lower levels of sub-criteria can be grown. The tamtion of the AHP model is most likely to be tkey step in the
process. The second step in applying the AHP ireslassigning weights to each criterion and theittiagl this
assigned weight among the various sub-criteria. Wigie comparison processes increase the accufabgse weights
since they enable managers to focus on a serietadively simple questions (Millet, 1998; Liu, 28(Liu, 2007). The
judgment inconsistency coefficient is required ¢odelow 0.1.
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Intellectual capital of enterprise environment ngeraent
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Figure 1: Hierarchical structure of the model in intellectual capital
RESULTS
The result gained from this study is shown below:

Table 3: Priority and ranking for level 1 and 2 criteriafor intellectual capital

Criterion Item Weighting Ranking
Human capital 0.230 3
Innovation Capital 0.339 1
Relation Capital 0.244 2
Structure Capital 0.187 4
Human Executive’s support 0.200 2
=  Capital Employee’s consensus 0.475 1
a Employees training 0.149 4
8 Well promotion organization 0.176 3
® Innovation Design of green products 0.207 2
g Capital Recycling techniques 0.182 3
% Innovation of process method 0.611 1
£  Relation Relationship of communities 0.144 3
~  Capital Relationship of suppliers 0.272 2
Relationship of customers 0.584 1
Structure Automation of recycling 0.074 4
Capital Top processing design 0.399 1
Integrated environmental system 0.369 2
Certification of environment protection wasting B8l 3

With regards to the indicators: First, the innowaticapital element is the most important because ne
environmental protection knowledge has become aaraompetitive advantage (Grant, 1996). Yang @&Qfroposed
that knowledge acquisition speed and the avaitgtoli knowledge dissemination facilities influenite cycle time and
new product development, and thus help to imprawantial performance. Innovation-technology sigrafitly
moderates the negative aspects of a slow workfésulting in weak performance.

Second, relation capital is the second importaatofain intellectual capital content. Companies wgtaobuild
good relationships with the government, customenspns, its communities as well as solve citizemplaints and
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seek to satisfy stakeholders’ needs. Third, a coyipgperformances can be enhanced by the manneghich they use
human resources for strategy development and ingaieation (Wright, Smart, & McMahan, 1995; McDev)03).

They need to offer further training programs in iemwvmental protection and management. Following,thhanagers
and employees could give more support and helfpaéd environmental management system. For, stralctapital,

companies should establish internal and exterraaldstrd operating procedures to enhance their exfiligi Finally,

innovation capital: due to external challenges i considerable innovation and customizationhwitt sacrificing

budget requirements and quality, numerous indusfiiens must transform their entire approach intooquct

development (Drejer, 2003).

CONCLUSION AND SUGGESTIONS

Sustainable development has become an important use€ul topic for companies to attain their goals
(Rey-Valette, Laloe & Fur, 2007). This study exaesnvaluation in the industry using a manageriakpective
“Intellectual Capital”. This research suggests tlsampanies use their resources to develop theirpettive
advantage.This research has some potential limitsiti Intellectual capital is a complex, intangitslebject and
undoubtedly needed to more explore. This study oséda small sample, and the first step for anyriei study should
be to use a larger sample to enable the inclusidheoanalytical hierarchy process model. Additibpahe analysis
should be extended longitudinally to monitor thegress and development of intellectual capital g practices for
enterprise environmental management. Measuremeentgiprise environmental management from the latial
capital perspective also offers a means of helpinpe designing of corporate environmental managenstrategies
(Banerjee & Chau, 2004; Wani, Garg, & Sharma, 20@8chos, Panopolulos, Metaxiotis, Askounis, Psar?Q04).
These indicators also provide a basis for evalnalip investors, and enable resource allocationcfonpanies who
emphasize on environmental protection manageménits, the findings regarding the content of intéllat capital are
very useful for enterprises to improve their enmir@nt management performance.
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