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Environmental management accounting (EM"\‘) s be{n L:::illht(‘d »‘:\\T:\‘l{\;li‘if\?:?.“ *
result of increasing awareness of the impacts of Cmnpm?l\?\\-‘ t -hr;i- ues and d’\e~ im :\ R
limited attention relating to the importance ;umch.ed to t:,= \ “. ; “i ‘\\t;\c\\r\‘ e Pofance
of benefits derived from EMA's techniques. Drawing o‘ﬂ thc‘ mnt‘m&s ": = >{¢1" km"‘m\ &e\
current study examined the relationship between size, m,!‘:n.\t‘l’_: : f\f 3 m“‘j" WPe of
industry, cost structure, and the importance attached to EMA's teC {m&]\l‘lth‘v‘f‘ & Q t;!\por}ané
of benefits derived from these techniques. Data was c.oll.cct?\: using sl. s&mp e of W
accountants in Bahrain. The results indicated that there were SlgnlYlC&u}t rﬁ‘l.attonshi‘m hemgtm
size, type of industry, cost structure, and the importance attached lf‘ h‘a\ls\s technigques, \\nh‘
regards to benefits derived from EMA's techniques, the re~sults mdtcate‘d thm‘ the }};pe of
industry and cost structure were significantly influencing the lmport:m_\*e of t.lt‘nems of E;MT\‘S
techniques. The study determined many potential for future research mcl.udmg undc?i:slm}dmg
factors influencing the allocation of environmental costs to products/services, and using other
contextual variables in order to gain understanding of EMA in less developed countries.

Key words: EMA's techniques, size of the organization, intensity of competition,
type of industry, cost structure

1. Introduction:

In recent years, environmental issues have emerged and organizations are required to
respond to these issues and consider the effects of their activities on the environment.
According to Xiaomei (2004),environmental issues include global warming, soil and
water pollution, noise pollution, and contaminated oceans and rivers. In addition,
Medley (1997) recognized that organizations have faced with increased environmental
legislations and growing environmental awareness from stakeholders including:
consumers, bankers, investors, employees and senjor managers. Schaltegger et al
(2000) suggested that shareholders are interested in financial results and may only
partially interested in information relating to pollution information in physical units.
On the other hand, environmental protection agencies are interested in physical units

relating to pollution and waste and less interest in financial information such as cost
of pollution and waste reduction.

Iraditional management accounting has been criticized in the

' ' ground that It has
ressing the need for providing explicit Sinsi

rations of environmental
| overhead accounts z\pd
or even ignored (Jasch,



apolulos et al.,, 2012), The United Nations, v

: I’nl’“"‘lpyl don for Sustainable

‘,(-,(),1 it ({ INDSTD) stated:
ANAReMENt IECOUNUNE Systems attvibute many environmentul cost
uvthml accounts, with the consequence (hal prodact and lnfulm-'i(cm
[iave NO incentive (0 ',M“w environmental costy und executives mre often
maniee [ the extent of environmental costs, . When environmentul costs are
nawdt! ‘:” averhead accounts shived by wll product fines, Products with low
lloci ental COStA subsidize those with hiph costsThis results i mcorreet producy
'”."l\:.lst‘,:"\\\:l\u'1\ reduces pmlnnhillly "(UNDSD 2000, p 1)
l“ 4
gurritt (2004, p- 1) E”,‘F‘Ut‘,d that tradiional management accounting tend: 1o
‘»\l:m.‘ idcl\f“‘i“"mm' classtfication, measurement and reporting of environmenta
w-'!m fion; therefore, many organizations do not incorporate environmental aspects
i',]wm,:tilrm{lncl'mtal costs) in their decisions-making process,
(LC' ¢
l’,nvirmunen}all 111':{!\11}:’10”10"1'3‘“}“”??‘“"‘&1}‘QM‘/\) have been emerged to overcorne e
criticisms of 1radmonz‘||.managumnt accounting, M“Hy researchers (e.q, 'Bu‘rrlt] et al.,
7002, de Beer and Friend, 20()(‘))* argued that ’I:r'\/l/\ may overcome limitations of
rraditional nmn.ugemenl' accounting by ],)rovn‘(h.ng.; | k_)cucr understanding and
quantifying environmental related aspects for decision making,.

EMA have been established over the last decades through the published work of
-esearchers and professionals. During 1990s, professional organizations (e.g. ACCA,
1995: CMA, 1996) have promoted the role of environmental accounting in the
‘dentification and allocation of environmental costs, the investigation of alternate use
of environmental waste, and supporting the company's establishinent and operation of
an environmental management system. [nternational Federation of Accountants
(IFAC) (2005) presented a broad definition of EMA as the identification, collection.
analysis and use of two type of information for internal decision making: the first is
physical information on the use, flows. and fates of energy. water, and materials
(including waste) and the second i1s monetary information on environmental-related-
costs, earnings and savings. According to Xiaomei (2004) and Jasch (2011),
Environmental Management Accounting (EMA) aims to bring together both financial
and physical information (non-financial) relating to environmental impacts and
performance of a business. Furthermore, Schaltegger et al. (2000) classified the two
dimensions (i.e. monetary and physical ) into two sub-dimensions past oriented and
future oriented. For monetary past oriented includes annual environmental costs from
cost accounting; however, for inonetary future oriented involves budgeting,
Investment appraisal, and calculating costs, savings, and benefits of projects. For
Phy§ical past oriented includes materials and c¢nergy flow and environmental
perto_rmance indicators and benchmarking; however, physical future oriented includes
physical environmental budgeting and investment appraisal, and setting quantified
performance targets. EMA includes: life-cycle costing, full-cost accounting, benefits
assessment, and strategic planning for environmental management, and materials and
“nergy flow accounting ( IFAC, 1998: Schaltegger et al. 2012).

(UNDSD, 2Oeamh have focused on promoting EMA and its potential benefits

01). Also, there are many case studies (e.g. Burritt et al., 2011; Herzig et

o



al. 2012) in different developed countries that showed specific Organizatiop
experience with EMA. There is a little attention given 1o the L‘-‘<bl.'.mat9ry factors fo,
EMA practice, Ferreira et al. (2010, P.940) call for |Llllli‘t’.‘ resca.rgh to Investigate the
relationship between FMA use and other potential benefits empirically, They Suggest
may other factors that could be used in studying EMA such as It;gal requiremeng
stakcholder pressure and the attitude of organizations tovyard.s environmental gy e,
Furthermore, Christ and Burritt (2013, p.171) suggest replication of-thclr study acrOSs.
different setting in order to determine whether the results obtained are BIObany
applicable.

Given the small number of research, this research aimed to examine the contextyg|
factors influencing EMA practices, it seems important to study E}M/\ practices. Also,
Bahrain is an Asian country where there is no formal information relating to EMA_
Bahrain has issued Law No.7 in 1980 titled "Environmental protection” that aims ¢
protect against all sources of pollution. Therefore, studying the importance attached to
and the benefits derived from EMA's techniques in Bahrain is of particylar
importance. '

2. Research objectives
The purposes of this research are to:

|. determine the accountants' perception of the importance attached to EMA
techniques.

2.determine the accountants' perception of the benefits derived from EMA techniques.

3.explore contextual variables that may affect the accountants' perception of the
importance attached to and the benefits derived from EMA techniques.

The reminder of this research is organized as follows. Section 3 focuses on previous
research relating to EMA. The research hypotheses are presented in section 4 and the
research design and method used to measure the variables tested in the research are
presented in section 5 and 6. Section 7 presents the research findings and the final

section (section 8) contains a discussion of the limitations of the research and the
potential for future research.

3. Previous studies

The research relating to EMA provides cases that demonstrate many aspects of EMA.
For example, Burritt and Saka (2006) examined the link between eco-efficiency
measurement and EMA in Japan. They examined many case studies and the major
conclusion of their study is that EMA is underutilized and there is need for further
promotion for EMA. Gale (2006) applied EMA's framework to the financial reports of
a Canadian paper mill. There was no environment account that the environmental
costs are included in overhead accounts. EMA framework is centered around

<3 -



o gnvironmental costs mio Tour groups: (1) w

revention and environmental management costs; (3) material hase
non-product output costs; and (4) processing costs of non-produ ";um -
indicates that the total environmental costs under EMA are erl)t Icas: t\f\)/:J:Zu:s
uch as wgu_ld beg;;n;zib;sggr:?. ?llso, 'Stamskls and 'S.tasiskiene (2006) argue
(hat EMA I8 lm[])io il er; a ‘mdpagcmcnt dg:msmn, product and process
jesign, cost @ e - control, Lap‘l‘lal budgeting, product pricing, and
orformance eval.uatlon.‘ ompanies that use F:._M/-\ as a part of integrated management
P stem are provided with accuratfz anormatmn for measurement and reporting of
environmental performance. Inyes‘tnggt_mg_current state of EMA practices in Lithuanix
indicates that there are many mmxlanpes In what improvements can be suggested for
environmentally concex:ned companies both in terms of environmentally sound
Lwperation and for reporting of environmental ‘management accounting information. In
addition, Lee (2012) explores the role of environmental management accounting and,
in particular, the eco-control approach for carbon management as part of the
management of a firm’s supply chain, A case study of Korean automobile
manufacturers aims to examine the roles and usefulness of eco-control as a means of
identifying and measuring carbon performance in a production plant. The results
indicate that eco-control can support alignment between a firm’s carbon management
strategy and carbon performance measurement, and provides useful quantified
information for corporate decision makers. Furthermore, viable mapping of carbon
flow in production provides important opportunities to improve carbon performance
within the supply chain.

aste and emission treatment

Examining prior case studies indicates that most of case studies have been undertaken
in different developed countries including-for example- Australia (Gale, 2006),
Austria (Jasch, 2006), Korea (lee, 2012), and Lithuania (Staniskis and Stasiskiene.
2006). There is no evidence relating to the current situation in Bahrain. Also, using a
case study methodology is always criticized on the ground that it fails in generalizing
the results to other organizations.

There are many research try to explain the observed practice relating to some aspects
of EMA. The contingency theory of management accounting provides a basis for
explaining the differences in perceptions among accountants relating to importance
attached to EMA's techniques and derived benefits from those techniques. The basic
of idea of contingency theory have been demonstrated by Otley (1980). He suggests
that “particular features of an appropriate accounting system will depend upon the
Specific circumstances in which an organisation finds itself. " (Otley, 1980,p. 413).
his implies that the contingency theory research focuses on fit between contextual
acors and aspects of an accounting system must somehow fit together for an
O"ganization to be effective. Drazin andVan deVen (1985) identify two forms of fit
re]ating to structural contingency theory—the selection and interaction apprgaches.
he first examines the relationship between contextual factors and organization
Srueture withoy examining whether this context-structure relationship affects
Performance, In contrast, the second (i.e. the interaction) seeks to explain variations in
OTganizationg) perform;nce from the interaction of organizational structure and

A



in des _ i | .
& afl:)m such design® 4" CXPiCr?; degrees of fit, the tasmap e,
o dept}rtl:.r s are assumed 1O have vary the
Given that organization

ecen context and str !
' how that a higher degree of fit betw Ucture j
researcher is to show

associated with higher performance.

context. Thus, only cert

i | systems research the vast majoriy
Tgft?éfgagfgﬁh t)(; fit (e.g. .Che"hat”~ 2003; Lufy an;
Shi 03) whereb characteristics 0f the ac.cou‘ntmg hsys elln tf_epresent the

'eldjj 20 ) I;Te Ac)clounting researchers have _]U.Stlﬁed the se€iec 1()!] appmach
SZSZS Oin:he\:, i:‘sl;mp‘)tion that rational managers are Unll;glg;)o /lislzoacccj(t)]:)lnsttlzﬁ ds)gten?s
that do not assist in enhancing performance (Chenhall, : » urritt

! ach is considered as an initjg|
ed that the use of selection approag |
(sffgj’o? 'Sltig;iirgg%MA. This study will use the selection approach to be consisten

with prior research.

In terms of management ac
studies have adopted the se

s used survey methodology in order to exarpine EMA at many
companies (i.e. surveys) and, therefore; to be ab‘le to gene-rallze the results l_:or
example, Forest and Wilmshurst (1998) have examine the env1ronmer_|tal accounting
(i.e. environmental management accounting) within Top 500 Australgan companies.
The results indicated that environmental information was most often incorporated in
internal decisions, investment appraisal, and the budgeting system. However, the use
of environmental information for performance evaluation seems limited. Furthermore,
Forest and Wilmshurst (2000) examined the association between environmental
sensitivity industry and the adoption of environmental -related management
accounting procedures. The results indicated that environmental sensitivity industry

does not appear to be the only factor that explain the adoption of environmental-
related management accounting.

There are some studie

Recently, there are two studies (i.e. Ferreira et al., 2010; Christ and Burritt, 2013) that
used the contingency theory to explain aspects of EMA. Ferreira et al. (2010) have
t.mdertal.(en a survey that examined the relationship between business strategy, process
innovation, prpdpct innovation and EMA use. The results indicated that there was 3
positive association between process innovation and the EMA use. They also found
no significant re{ationship between business strategy and EMA use' They have noted
that Fhe type of industry was the key driver for EMA use Furtheﬁnorg Christ and
Burritt (2013) have examine the relationship between. environment’al strategy

strategy, organizational size, environ
future use of EMA. This study

theory in understanding reasons

mentally-sensitive indust Lo

e ry. and presen

?}:ghllghte'd that the potential role of the contingency
at explain the adoption, use, and benefits of EMA:



4, Resed rch h ypotheses

A Jiteratur® review was un'dertaken _TO ld‘entify the potential contextual factors that
may influence accountants' perception for importance and benefits derived from
EMA's rechniques. The following contextual factors are examined:

| Size of the organization
5 Intensity of Competition
5 Type of Industry

4 Cost structure

4. 1. Size of the organization

ngency theory literature suggests that size of the organization may affect the
design of organizational structure and the use of management accounting system,
Many writers (€8 Williamson, 1970; Merchant, 1981, 1984; Ezzamel, 1990) argue
that, as the firm’s size increases, the management accounting system tends to be more
sophisticated. For example, Khandwalla’s study (1972) indicated that organization
size, as measured by sales revenue, was positively associated with the sophistication
of control and information systems. Furthermore, Moores and Chenhall (1994) have
tound size to be an important factor influencing the adoption of complex
administrative strategy. This implies that large organizations have relatively greater
access to resources to use in the introduction of more sophisticated accounting

systems (i.e. Environmental Management Accounting (EMA)). Also, Christ and

Burritt (2013) found that size of the organization is positively associated with

accountant's perceptions of the present role and future role of EMA at organizational
level. Drawing off the above discussion, the size of the organization could explain the
adoption of some EMA's techniques and accountants' perception of the importance

and benefits derived from EMA's techniques. Therefore, this study considered the

following hypothesizes:

The conti

HI: There is a positive association between the size of the organization and the

accountants' perception of the importance of EMA techniques.
f the organization and the

ociation between the size ©
ed from EMA techniques.

H2: There is positive ass Ty
f benefits deriv

accountants' perception of the importance 0

4. 2. Intensity of Competition
Many researchers (e.g. Khandwall, 1972; Simons, 1990; Libby and Waterhouse,
ly competitive markets tend to adopt more

1996) suggest that companies facing intense P
sophisticated management accounting systems. Bruns and Kaplan (1987) |den.t|fy
competition as the most important factor for encouraging managers to consider
redesigning their management and cost accounting systems. Furthermore, Gordon and
Mi“ef (1976) argued that intensity of competition leads 10 the use of broad scope
information in terms of financial and non-financial (i-€ the type of information In

6~



Y TT ( , :
ported by Gordon and Narayanati (19%4) an "mihu”

, ' es Binancid and non.f
and Morris (1986), As indicated earlier, EMA involves financial i f‘"ﬁncial
‘ 8 I )

‘ ompletion 1% associated w
inf) tion: it can be arpued that the intensity of comy :d with the
information; it can be arg and the benelits denved frgp, EMA

use). Similar results were re

" ¢ e ¥ Cc
accountants' perception of the importan
techniques.

. ’ - }.4‘ p .
Based on the above discussion and argument the following hypothesis are tested

H3: There is a positive association between the ,ntcr'mty of competition and fthe
4 4 ’, L ' ; - ; f”( lJC‘ [
accountants' perception of the importance of EMA techniques

H4: There is positive association between the inlens.lty ()f CQ)lf'lpct!tlur) and the
accountants’ perception of the importance of benefits derived from EMA techniques,

4.3. Type of Industry

According to Abrahamson (1991), diffusion of innovvation may b'c clear within'(he
same industry, The implies that organizations within the same lnflustry type may
imitate other organizations. Shields (1997) argues that the design of cost ang
information systems are dependent on the characteristics of industries, Therefore, the
imitation may result in similar accounting systems being adopted within specific
business industry.

Forst and Wilmshurst (2000) suggest that it is logical to assume that a firm within the
retail industry will have different environmental management procedures than a
similar counterpart firm in Chemical industry. Also, Ferreira et al. (2000) found the
type of industry to be significant predictor of EMA practice and Innovation in
Australia. Christ and Burritt (2013) suggest that the degree of environmental
sensitivity in an industry would be positively associated with the current role and
future role of EMA. The results indicated that there were an association between

present and future use of EMA and type of industry, Therefore, the following
hypothesizes are tested:

HS5: There is a positive association between the

type of industry and the accountants'
perception of the importance of EMA techniques

4.4 Cost structure

Cost management's studies focus on the Proportion of direct costs and indirect costs to
the total costs and their effect o the sophistication of cost systems. Kaplan and
qu;;er ( l?9§) argue that firms with high indirect costs shoulg si ' these costs
using s0ph|st1cate§i cost system. Brierley e g, (2001) indicated thai (ljgn i
costs tend to be higher than indirect cosys This implies that indi at dire S
‘relatw'ely §mall p(?l‘tl'on of the total costs in some industri n |’rect costs re:prthwhile
nvesting in sophisticated accounting systems tq allocaf: ::,g::e);? 2::; woln EMA
e 14



any researchers (e.g. Epstein and Young, 1999:
Jasch 3: papaspyropolulos et al., .2012) arguesg,thagtgzr’lVizr:;sgnft] al., 2003;
. and allocated usnng manufacturing overhead costs pools. The 2 costs are
environmental costs varies across companies. According Forst ang i;:/ei?taghe of
(2000); Cost-benefits analysis has been undertaken for environmemalm§ upst
including: energy efficiency, by product use, pollution minimization, site clean issues
contamination, and recyclable containers. This implies that the pcrcent:p”snef
environmemal costs to overhead can affect cost-benefit analysis; therefore fi%tt ‘0
offect the importance of EMA's techniques and the importance of benefits ’deribag
from these techniques. In other words, a small percentage of environmental COStSVSO

pot warrant @ special treatment and . in turn, the importance of EMA's techniques is

minimized.

Following that cost management literature, it can be argued that firms with high
environmental costs may use a separate cost pool for environmental costs. This
implies that firms with high environmental costs are more likely to perceive EMA
techniques as important and. in turn, they will appreciate the benefits that are derived

from those techniques.
Rased on the above discussion the following hypothesis are tested:

H7: There is a positive association between the percentage of environmental costs to
total overhead costs and the accountants' perception of the importance of EMA

techniques.

H8: There is a positive association between the percentage of environmental costs {0
iotal overhead costs and the accountants' perception of the importance of benefits

derived from EMA techniques.

5. Research design and data collection -

sed to collect the data. A random sample consisting of
hosen from Bahrain Accountants

d by hand and collected by post.

face to face interaction with
espondents to answer. A
le of 100. This yielded a

A questionnaire survey was
100 certified accountants in Bahrain was ¢
Association (BAH). The questionnaire was distribute
Distributing questionnaires by hand allowed for
respondents. Efforts have been made in order to encourage r
total number of 36 questionnaires Were returned from a samp

response rate of 36%.

The questionnaire included three sections. In section (A), two questions Were included
relating to the importance attached to EMA'S techniques and the importance of
benefits derived from EMA's techniques. Section (B) included 5 questions relating t0
four contextual variables which were: number of employees, type of l_)usmess
industries, level of competition, and cost structure. The final section, section (C),
contained questions relating 10 demographic variables including length of time
working at the organization and length of time of qualifying as an accountant,

8



f they wanted to receive a copy of the
ntent of this quesu()m]aire results
Was j

of

were asked to tick a box i
d this box; therefore, the co

to the respondents.

Respondents
3| respondents ticke

particular importance
covering letter is an motivation tool (de Vg
p.116). Therefore, the cover letter incorporated all possible statements thy, l 9

encourage accountants 10 complete the questionnaire. Also, definition of
concepts used is included in order to make sure that concepts were defined Sled asj

copy of the questionnaire and covering letter are shown in appendix. In ordey o1
the validity of the questionnaire, it was d test

istributed to a sample of 10 perg,

. I
academics and 5 accountants). They suggested some amendments and Clariﬁcatio]s §
some items. After taking their comment S of

s into accounts, a final versjon of
questionnaire was ready to sent out to the accountants. the

It is widely accepted that the
()uki

A non-response bias test, based on the assumption that later respondents more c|q

resemble non-respondents was undertaken, by comparing the early 10 response St?ly
fheilast 10 responses in respect of all variables used in the research. The S With
indicated that there were no significant difference between early and la'te r o,
therefore, there was no evidence of non-response bias. eSponses,

6. Measurement of the variables

6.1 Size of the organization

The conti :

Accordingn%(fnau]tﬂig% g;irature used many proxies for measuring company size
CHIRAR Micasure GF e tr. p- 340), 'size is not a simple variable” and the most
Ahmed and Courtis (1‘599) ar variable is the number of employees in the company.
employees. Likewise, Bjomégr:! e]? that corporate size can be measured by number of
measure a company's size is a (1997) SUggested that number of employees ©
Christand Burrit 2013, p. P i e -
e i, ' g S S

em
QIOyeeS and the second one is more than-

s consistenswer, without referring back 1 “e
ponse °nt with the argument of researt
ate in the case of asking respondent g;

man, 20 i
07). Finally, Christ and Burritt (2013. p-
becay

y for respon

A
reamzations records. Secong it |
s It

methodology that
. sugge
referring to company's data (Dj|

g



6.2 [ntensity of competition

[ntensity of competition W""S‘ ’measur.ed using a question adapted from Khandwalla
1972). Respond_ents were dsl\ed'to indicate the level of competition in the market
Jace for the major PFOdUCtS/SCFVlC@S of their companies. The scale is ranging from |

(Not intensive at all) to 5 (Extremely intensive).

6.3 Type of industry

Frost and Wilmshurst (2000, p. 349-350) presented two methods for measuring the

type of industry (i.e. environmental sensitive or not). The first method was developed

by Deegan and Gordon (1996). In this method, respondent were asked to rank their

industries on a sacle of 1 to 5 (5= being most environmental sensitive). The second

method was 10 Uus€ the classification of environmental sensitive industries that

appeared o0 the previous literature. Many researchers (e.g. Deegan and Gordon, 1996;

Erost and Wilmshurst, 2000) determined the more sensitive environmentally sensitivé
industries. They include: uranium mining, chemicals, coal, transport, oil and gas
explorers and producers, plastics manufacturing, gas distributors, and forest, paper,
and pulp. Christ and Burritt (2013, P. 168) used this classification and industries that
had not included were grouped together as "less environmentally sensitive”. This
study used two groups; one s for less environmentally sensitive and the other is for
high environmentally sensitive. The first page of the questionnaire includes a list of
industries that are considered environmentally sensitive.

6.4 Cost structure

Respondents were asked to specify the percentage of environmental costs to total
overhead costs. Respondents were accountants working at their organizations and,
therefore, it is expected that they will be familiar with the percentage of

environmental costs.

6.5 Perceived importance of EMA techniques

According to UNDSD (2001, p.9; 2003, p. 668) EMA includes the following:
e Estimation of annual environmental costs.
e Product pricing
* Budgeting
Investment appraisal, calculating investment options

Calculating costs, savings and benefits of environmental projects '
» Environmental performance evaluation including indicators _and benchmarking

e Setting quantified performance targets

Environmental Management accounting (EMA) techniques were measgred using'an
instrument adapted from prior studies. Ferreira et al. (2010) develop 12 items relating
to EMA activities drawn from prior academic and professional literature. The

.10~



indicate on a seven point 'chrl‘ *'lelt l||]1c eXteny |, Wh
spondents were ashed to e . “ vanizations over the last ree yeﬂrs, Il
BPAEH \ ¢ used i thew orgi lone at a|
cach of the 12 items were use o they were:0- Has not done at g .
et al (200), used three anchors; i
. YiLQIre ' .

SOme extent, and 6 “‘ll\\ \h“m’ I | ]g 000, p.298) were:

The 1.2 1tems used by Ferreira et a |(| o c\m“
(1 ldentitication of environment-rel c‘ tingent liabilities.
(=) Estimation of environment-related H;“ t‘

2\ o ! at-related costs.
() Classification of environment ILLIH‘( . (o production processes.
(H) Allocation ot‘cnvimnnwnt»rclnt"(: wh:h to :)rnducls

\ at! > Ayt -related costs t¢ ‘
() Introduction or Improvement alvies] toaacooanls

) Creation and use of environment-relate $ ¢ .
: s : S envir ‘nt-related key performance Indicatorg
() Development and use of environme
(NPIs).
(" Product life cycle cost assessments,
(10) Product Inventory analyses.
(11 Product impact analyses.
(12) Product Improvement analysis,

I= Has ey,
b d() q

Staniskis and Stasiskiene (2006, p- 1258) pointed out that cas

Industries indicated that there is a need for adequate treatment
the assessme nve

ched to each item. Also, t
study used a five point Likert § ' find it difficult o answer
ON seven point scale a5 indicated thrq

. Respondents were asked to
indicate the leve] of importance attache to each techniques. The scale is ranging from
[(not important at all) to 5 (extremely important)

ibuted to EMA. These include cost reductions,
' of human

resources, and reputational
2003; Burritt e al.,, 2002; de Beer and Friend, 2006).
rent information f isi

energy and material consumption or
» 2004; Bennett et al., 2003;



o cost savin unities ¢ 5
g opportunities and opportunities to create value within

is likely to lead t
Also, Lee (2012, p.84) argued that firms may achieve cost saving

current activities.
throug ocological efficiencies. Furthermore, EMA  could enhance ¥
performance® and create competitive advantage (Dunk, 2007) quality

To summarize, benefits derived from EMA include:

Determining hic}den environmental costs (UNDSD, 2001; Gale, 2006)
Cost reduction (Bennett et al., 2003; itt et g ' ;
5006. Burrit and Saka, 2006) Bt & il 21102; UOTBREE Ak o
Cost saving (Lee, 2012)

Enhance innovation (Hendro et al., 2008)

Cleaner production (Gale, 2006)

« Better product pricing (Staniskis and Stasiskiane, 2006)

Increased shareholders value (Staniskis and Stasiskiane, 2006)

Enhance performance quality (Dunk, 2007)

Create competitive advantage (Dunk, 2007)

evel of importance attached to each benefit

Respondents were asked to indicate the |
ot important at all) to 5

derived from each technique. The scale is ranging from I(n

(extremely important).

7. Research findings

cated that 13 (36.1%) of respondents were qualified as accountants for
a period less than 2 years, 15 (41.7%) of respondents were qualified for period
ranging from 2-5 years, and 8§ (22.2%) of respondents were qualified for more than 5
years. Similarly, 17 (47.2%) of respondents Were working at the company for a period
less than 2 years, 10 (27.8%) of respondents were working at the company for a
period ranging from 2-5 years, and 9 (25%) of respondents were working at the

company for a period more than 5 years.

Responses indi

Table (1) showed descriptive statistic for the importance attached to the importance of

EMA's techniques. It appeared from Table (1) that respondents were‘asagned

different degrees of importance to each of EMA'S techniques. The most important

techniques was the identification of environmental-related costs with Mean = 3.22.
tion was the initial step

This implies that environmental costs determina : that tnggedrgd
the other techniques. In other words, determination of envurpnmgntal costs can Igz} to
rating environmental cOStS into investment decisions,

better product pricing, incorpo :
product life cycle cost assessment, and the others techniques.

-12 -



Table (2) demonstrated descriptive statistics for the importance attached to l?e_neﬁts
derived from EMA's techniques. Respondents perceived 1ha!t better product prxcmlg :tis
being the most important benefit derived from EMA's techniques. The Mean (ej:qua; 0
3. The insensitivity of competition may interpret such results. Ip .other words, w ein
intensity of competition increase, the importance attached to pricing decision would

Increase.

Table (1): descriptive statistics for the importance attached to EMA's techniques.

EMA techniques N | Min. | Max. Mean Std. Dev.
1. Identification of environment-related costs 36 1 5 392 1.245
2 Estimation of environment-related contingent liabilities 36 ( 5 3.00 1.394
3.Classification of environment-related costs 36 1 3.19 1.390
4.Allocations of environment-related costs to production
process. 36 1 5 3.08] ~ 1.422
5. Allocations of environment-related costs to products
36 1 5 3.03 1.276
0. Introduction or improvement to environment-related cost
management 36 1 5 202 1.180
7. Creation and use of environment-related cost accounts
36 1 5 2.78 1.174
8. Development and use of environment-related key
performance indicators (KPIs) 36 4 5 3.00 1195
S.Product life-cycle cost assessments.
36 1 5 3.14 1.533
10. Product inventory analyses (i.e. the specification of the
lypes and quantities of materials and energy required and the
amounts of residues released to the environment) 36 1 5 3.03 1.383
L; I. Product impact analyses (i.e. assessment of the
nvironmental effect of competing product designs
peting p gns) 6| 1| 4 267|  1.069
g‘nz. Product improvement analysis (i.e. identification of
)pportunities for reduction of environmental i act
gach) 6] 1] -8 278 1.124
13. Assessment of potential environmental impacts associated
with capital investment decisions.
36 1 5 3.03 1.230




Table (2):descriptive statistics for the importance attached
derived from EMA's techniques.

to benefits

N [ Min. Max. Mean Std. Dev.
| Determining hidden s
environmental costs 2 L& 1.000
2. Cost reduction 36 4 2.56 909
3. Cost saving 36 5 2.81 1.327
4. Enhance innovation 36 5 2.83 1.134
5. Cleaner production 36 5 2.75 1.052
6. Better product pricing 36 5 3.00 1.265
7. Increased shareholders value 36 5 2.69 1.261
8. Enhance performance

: 36 5 2.78 1.333

quality
9.Create competitive

36 5 2.86 1515
advantage

Table (3): descriptive statistics for size and type of industry

Variable Frequency Percent (%)

Size

'_ Small ( less than 50) 14 38.9
Large (more‘than 50) 22 61.1
Type of industry
Less environmentally sensitive 13 36.1
More environmentally sensitive 23 63.9

| y




tistics relating o size and type of indu\an-\; "
statistiey it §

209) of respondents were from gy Mg
at large size L‘mnpumm

N e ) \ .‘) | 5 N kil
13 \‘(\\I“t‘) ol le‘\\\ndllll.\ from ?JS'U\‘} 108 thay Wer
of respondents were from ing

Fable (3) showed descriptive 1 (388
i Ao ‘hgl“l'\l\ l\II\ FI\-\I\nI\dullh‘ Waere
b a 3% (\ 0 L .

companies: however, 22 (

According to type ot unhn_s?ry 3 (63.9%) Wi |

ot s eraly scnmmc”und itli\c Also, table () showed that theye wms
» Y ~ [ \ :\‘C“_\ v v ) e :

that were more environmentally

" is clearly observed that 12 (33 10,y
Y, els of intensity of competition. It 1s th‘-l.l Iy “l“‘“ ¢ 12 (33,3 ) of
FLunqu IBals of Infbnsiy 1 tition is not intensive at all, 11 (30 0%) of
: N \ & O A& \ - . : LAE ‘
respondents indicated that lthn mm}lnm i s below average intensity, 10 (27 i) !
\ ¥ > “\ \ \ Q)
respondents perceived that the comy it itle ael
rcs:‘ondems indicated that there were ay ‘-'""g“_l.mtnm'\a (;t t'\':n.‘lvk:li:'(\“. 2(](5‘6 %) of
respondents perceived that the level of competition was a “’?'_‘ Ve g(‘r}m 9_"'3’ One
respondent perceived that the competition was cxtrt:l!lk‘l.\-:}"‘“f-‘*l\'b- \clet(IIl‘t?. the
majority of respondents (63.9%) were perceived that the Intensity of competition g
below average or not intensive at all. '

Table (4); descriptive statistics for the intensity of competition

Intensity of competition Frequency Percent
Not intensive at all 12 333
Below averags intensity " 30.6
Average intensity 10 27.8
Above average intensity 2| 5.6
Extremely intensive 1 2.8
Total 36 100.0

Table (5) showed descriptive statistics for the percentage of environmental costs to
total overhead. 9 (25%) respondents determined that the percentage was less than 5%,
7 (19.4%) respondents determineq that the percentage was ranging from 5 to 7%, 13
(36.1%) respondents perceived that the percentage was ranging from 7 to 10%, and 7
(19.4%) of respondents determined that the percentage was ranging from 10 to 20%.

Table (5): Descriptive statistics for the percentage of environmenta] costs to total

overhead
Frequency Percent
less than 5% 9 25.0
5% to 7% 7 194
7% t0 10% 13 36.1
10% to 20% 7 104
Total 36 100.0

=15




| poted that the importance attached to EMA's techniques and the
|t shou " attaCth to benefits derived from EMA's techniques are measured using
e items instruments. There are two methods that could be used in aggregating
g instruments. The first method is the average score. This method of
ne the multiple items that measure a variable is explained by Judd et al.
aggregatl 8 trated that, when an individual indicates his or h i
991). They demons = indicates his or her own'attlltgde
(1 inion) relating to an object on some scales, a substantial element of intuitive
?s(rjgonﬁe"t i invol\_/edf no matter hovy precise thp rating instructiqns and no matter how
el trained the mdw-ldual. Such judgment in the use of rating scales makes the
l\—atings vulnerable to bias. Averaging the scores for several variable items reduces this
bias. On the other hand, the se.cond method is to aggregate the multiple-item
instruments using factor analysis. Many researchers (Cortina, 1993, p. 10?;
Oppenhiem, 2001, pp. 166-171; Bryman and Cramer, 1999) argue that fagtor analysis
s a useful tool in order to aggregate variables and to test for an instrument's
homogeneity and unidimensionality. This technique involves the use of different
methods. One of these methods, and probably the most famous one, is the principal-
component method where factors are extracted with Eigenvalues of more than one.
Bearing the two methods of aggregating variables in mind, the multiple-item
nstruments ( 1.e. importance of EMA and importance of benefits derived from EMA)
were aggregated using the average score. For management accounting research,
Foster and Swenson (1997) claimed that a composite score has the advantage over an
individual single question when either (1) the variable being measured contains
multiple dimensional aspects requiring several different questions to capture the
multiple dimensional aspects, or (2) there is a measurement error in an individual
question that is diversified away in aggregating individual questions into a composite.
Nunnally and Berstein (1994, pp. 316-317) suggested that the use of factor analysis is
likely to overestimate the number of dimensions of the instruments. It is easier to
interpret the aggregating of multiple-item instruments using the average score than
factor analysis which s sometimes difficult to interpret without a subjective
judgment. Based on the above discussion, this research used the average score
method. Table (6) showed descriptive statistics for overall importance attached to
EMA's techniques (Mean = 2.99) and importance attached to benefits derived from

EMA's techniques (Mean =2.50)

It is widely recognized that Crobach Alpha is used to measure the reliability of an
[nstrument. Therefore, it was used to measure the reliability of the 13-items that were
used to measure the importance attached to EMA's techniques. Crobach Alpha was
0.‘_967 that suggesting high level of reliability. Also, Crobach Alpha was 0.846 for the
9 items that were sued to measure benefits derived from EMA's techniques.



ance attached to EMA's technigy,
ym EMA's techniques

for overall impo
benefits derived frc

lable (6): descriptive statistics

; > ™
and importance attached to the N Mean | Std Devizton
e
36 299 1.087
Importance of EMA's techniques . 16 2 .50 1.082
- [ =Y Ue
Importance of benefits dernved from EMA'S oo

ation coefficients were used 10 ftest the
hed to EMA's techniqugs and contextyg]
n coefficient is ranging from -] to +|

In order to test for hypotheses, correl
association between the importance attac

variables. It should be noted that the CC?F'Tela“O lation. However, a correlation of .|
A correlation of +1 means perfect positive correlation. ’ A

means perfect negative correlation. However, a correlation Oflzgel;g ";)dilcgalt‘;s ;{’i;:lﬁler?
is no relationship between variables (Bryman and Cramer, i - (7')
showed the correlation coefficients between the ,mpqrtance attac(:j 0 EMAS
techniques and size, intensity of competition, type of industry, an Ico .St Structure
(measured as a percentage of environmental costs to total overheacf)- t is appeared
that there were correlation between the importance attached to EMA's tech{llques and
the four contextual variables. The correlation coefficient betwecfn the importance
attached to EMA's techniques and size was the highest (coefficient = 9.725) and
significant at 0.01 level. However, the correlation coefficient between the importance
attached to EMA's techniques and intensity of competition was the lowest (coefficient
=0.428) and significant at 0.01 level.

A regression model was used to test for hypotheses relating to the importance attached
to EMA's techniques (hypotheses 1, 3,5, and 7). Table (8) demonstrated the results of
regression model. Overall model was found to be significant (F= 48.362, p =.000). R
equals.928 which is the coefficient of determination that represents the correlation
between all independent variables and the importance attached to EMA's techniques
(i.e. dependent variables). R square equaled to .862 that represented the proportion of
variance in dependent variable (importance attached to EMA's techniques) that were
explained by independent variable. Adjusted R square is an estimate of how well the
model would fit another data set from the same population. Adjusted R square
equaled .844 that represented independent variables were explained 84.4% of the
variations in importance attached to EMA's techniques. The significant relationship
between the importance attached to EMA's techniques and size (Beta=.257, t= 2.094,
p =044 < 0.05), type of industry (Beta=481, t= 3.576, p =.001 < 0.05)’ and cost
structure (Beta=.238, t=2.115, p =.043 < 0.05). There was no significant rélationship
between the intensity of competition and the importance attached to EMA’
techniques(Beta=..038, t= 505, p =.617). Table (9) summarized the hypotheses test for
the importance attached to EMA's techniques. The major conclusion from this table
was that the intensity of competition was correlated with the importance of EMA'S
techniques but with the relationship was weak. Using the regression model, the
relationship was not significant. s

-
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**. Correlation Is significant at the 0.01 levei (2-1ailed)
*. Correlation is significant at the 0.05 level (2-tailed),

Table 8: regression model (dependent variable: importance attached to
EMA's techniques)Table 8.1:ANOVA®

Model Sum of Squares df Mean Square F Sig |
Regression 35.670 4 8.918 48.362 .000°
Residual 5.716 A 184
Total 41.386 35

a. Dependent Variable: EMA

b. Predictors: (Constant), Size, Intensity of competition, Type of industry. and Cost siructure
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Table 8.2

Sig.
Model Standardized t ?
g8 Coefficients
Beta
. 5.688 000
(Constant) 087 2 094 044
Size '
Intensity of .038 505 a7
competition
Type of 481 3.576 i
industry
Cost 238 2.115 243
structure
Table: 8.3
R R Square Adjusted R Std. Error of the
Square Estimate
928 862 844 429
Table (9): summary of hypotheses test for the importance attached to EMA's
techniques
Contextual | Hypotheses Correlation | Regression |
' variable
f;_Size H1: There is a positive association between Supported Supported
| the size of the organization and the
} accountants' perception of the importance
| of EMA techniques
|
' Intensity of | H3: There is a positive association between | Weak unsupported
competition | the intensity of competition and the correlation
accountants' perception of the importance
of EMA techniques,
Type  of | H5:There IS @ positive association between Supported Supported
industry the type of industry and the accountants'
perception of fhe importance of EMA
techniques.
—
” . ‘o R R M""‘“—-——.‘—-“‘—ﬁ_______
. Cost H7:There is a positive association between Supported Supported
structure the percentage of €nvironmental ¢osts to
total oyerhead Costs and the accountants’
perception of the Importance of EMA
techniques,
\

e
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:‘\m PMA'S techniques and size, intensity of competition lype Q[' ' 3ltn‘c‘f'ns derived
ceture (measured as a pereentage of environmenal co;l\' (o trlim“'“y. and cost
weared that ‘zhm‘ were cnnx“lunon between the imlmrluncé of hgntt"(t) ijr!lfud) A 18
;\..\‘x u\‘!u‘nques and ll\u: km}‘ contextual variables, The corl'CIqll'b u‘IVL‘L‘i-ﬁfom
sepween the ”“P\"““‘Cf_\‘.‘ benefits derived from 1:M A's techniques " il
o the highest (coefficient = 852) yng significant at i) (JII IL:' d]"d s
carrelation cocl‘ﬁcign‘t between the importance altached lol lthAv': .te}:l(l)wwf':’ ,lhci

psity of competition was the lowest (coefficient = .397) and signiﬁc::::u:: Ol(r)‘(s

. ¢ '

) anee of benefits derived from
BIESSIOn model were used. Table

N

was 1

e

N \‘l‘

Phe second regression model was used to test for hypotheses relating to the
impartance of benefits derived from EMA's techniques (hypotheses 2, 4.6, and 8)
rable (1) demonstrated the results of regression model. Overall model‘wz;s ‘found o
ne significant (F= 37.946, p =.000, R=911 , R square =.830 ). Adjusted R square =
309 that represented independent variables were explained 80.9% of the variations in
importance of benefits derived from to EMA's techniques. The significant relationship
hetween the importance of benefits derived from to EMA's techniques and type of
industry (Beta=.460, t=3.082, p =.004< 0.05) and cost structure (Beta=.588, t= 4.712,
p =000 < 0.05). There were no significant relationship between the importance of
benefits derived from to EMA's techniques and the size (Beta=.107, t=.788, p =.437),
and the intensity of competition (Beta=.016, t= .196, p =.846), . Table (12)
summarized the hypotheses test for the of benefits derived from to EMA's techniques.
The major conclusion from this table was that size and the intensity of competition
were correlated with the importance of benefits derived from EMA's techniques but
with the relationships were weak. Using the regression model, the relationship
between the importance of benefits derived from EMA's techniques, size and intensity
of competition were not significant
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Table (10): Correlations between the import

tual variables

ance of benefits derived fro

m EMA's techniques

and contex ‘ —
Importance of benefits Size [ntensity of .Tym Bl Cost
d prw;d from EMA'S competition industry structure
< >
techmques
Importance of 1.000
benefits derived
from EMA's
techniques
438" 1.000
Size
397 382° 1.000
Intensity of
competition
785" 8247 446" 1.000
Type of industry
852" 736" T 773" 1.000
Cost structure

** Correlation is significant at the 0.01 level (2-tailed).

* Correlation is significant at the 0.05 level (2-tailed).

‘Table 11: Second regression model; dependent variable the importance of
benefits derived from EMA's techniques

Model Summary

Model |- R

R Square

Adjusted R

Square

Std. Error of the

Estimate

1 911°

.830

.809

.349

a. Predictors: (Constant), Size, Intensity of competition, Type of

industry, and Cost structure

ANOVA®
Model Sum of Squares di Mean Square F Sig.
Regression 18.497 4 4.624 37.946 .000°
Residual 3.778 31 122
Total 22.274 35

a. Dependent Variable: importance of benefits derived from EMA's techniques

b. Predictors: {Constant), Size, Intensity of competition, Type of industry , and cost structure

w3, =




Model Standardized t Sig.
Coefficients
Beta
(Constant) 6.619 .000
Size 107 788 437
Intensity of
competition i 19 .
Type of
industly 460 3.082 .004
Cost
A —— 588 4712 .000

Table (12): Summary of hypotheses test for the importance of benefits derived
from EMA's techniques

Contextual ' Hypotheses Correlation | Regression
variable
Size } H2: There is positive association between | Weak unsupported
| the size of the organization and the | correlation
' accountants' perception of the importance
of benefits derived from EMA techniques.
Intensity of | H4: There is positive association between | Weak unsupported
| competition | the intensity of competition and the | correlation
| . .
i accountants' perception of the importance
| of benefits derived from EMA techniques.
'Type  of | H6: There is a positive association between Supported | Supported
@industry the type of industry and the accountants’
} perception of the importance of benefits
1 derived from EMA techniques
L
} Cost H8: There is a positive association between Supported | Supported
structure the percentage of environmental costs to

total overhead costs and the accountants’
perception of the importance of benefits
derived from EMA techniques.
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8.Discussion and conclusion
petween the lmportanﬁz

elationships
f industry,
Iiterature(e-g-
f gize on !

The results indicated that there were significant

attached to EMA's techniques and size, type ©

results were consistent with contingency theory
t the effects O

Narayanan,1984; Chenhs ris, 1¢ the
n,1984; Chenhall and Morris,1980) “13) found the size of the organ

accounting systems. Al st and Burritt (20 . ’s i :
8 s so, Christ and Bt d( with the use of EMA'S tgcthues
of industry in terms ©

{zation

sind industry were significantly correlate

Furthermore, Forest and Wilmshurst (1998) found that the type hip with EMA With

less or more envire : itive had significant relationship W1 3 _
ynmentally sensitive had Sig of environme“ta[ costs

centage ]
he more it was

lts was consistent with the
ferent countries (€.8. Bennett et al., 2003,

evidence obtained from case studies in difl
o, the results indicated that there was

Jasch, 2(103; Papaspyropolulos et al., 2012). Als i d
no significant relationship between the importance attached to EMA's techniques an

intensity of competition.

regards to cost structure, it was measured using the per
to total overhead . The results indicated that the more
the importance attached to EMA's techniques. This resu

he percentage, t

enefits derived from EMA's techniques,
le, 2006; Bennett et al., 2003; Buiritt et

With regards to the importance attached to b
a, 2006) provided many normative

the EMA's literature (e.g. UNSDS, 2001; Ga

al., 2002; de Beer and Friend, 2006, Burrit and Sak
arguments to the benefits derived from EMA's techniques; however, it seemed that

there were no attempt to test such arguments empirically. This study examined the
ved from EMA's techniques and

relationship between the importance of benefits deri
and cost structure. The results

size, intensity of competition, type of industry,
indicated that there were significant relationships between the importance of benefits

derived from EMA's techniques and type of industry and cost structure. This implied
that companies that were working in environmentally sensitive industry with high
percentage of environmental costs would perceived high importance to EMA's
techniques. Furthermore, the results indicated that there were no significant
relationships between the importance attached to benefits derived from EMA's

techniques and size and intensity of competition,

Overall this study contributed to the literature of EMA in many aspects. First, i
provided results relating to accountants perception of the importar?ce o-f é;‘»s/ljﬂx'n
techmques in Bahrain; however, the previous studies were undertaken in devel ;
countries. Secgnd, the current study examined factors that influencing the i e
of beneﬁts derived from EMA's techniques; however, prior studies \% ef1 mpo'l'tance
l’lOl'matIYC argument of such benefits. Finally, the results of this stud e e e
companies that are working in Bahrain to adopt EMA's techniques inyor:jae}:l' fc? ZZE;‘HEC
eve

benefits that are demonstrated.

This study is subject to limitati
/ lons of surveys includi
' : ng res
fﬁgcri??:tjrt(]izn tof_sample to the population. It should be noted gthat e?f?:rste hrate =
r to increase the response rate including distributing th A S
i g the questionnaire by



hand and selec?n% aa r:nodfotry? Sdmpl'e, AI_SO,‘ a brief definition of concepts were
included in the irst pag € questionnaire in order o make sure that respondents
answered according to correct meaning, Furthermore, a non response bias js always 4

roblem With i & However, the results indicated that there were no existence
of non-response bias.

prawing off the results of this study, there are many areas of future research First,
cuture research may focus on the relationship between other contextual variables and
EMA. Second, the current research may be duplicated in other countries in order to
analyze the difference in EMA's practice among countries. Third, the current study
revealed that the percentage of environmental costs and type of industry are the
significant factors influencing the importance attached to benefits derived from
EMA's techniques. Future research may focus on examining cost system design in
terms of allocation of environmental costs to cost centers and products or services.
Finally, future research may focus on the flow of environmental information across

the organization and to examine whether companies use accounting data base or
incorporating it with other information systems.
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Appendix: Covering letter and questionnaire

Covering letter
Dear Mr./Mrs.

Currently, [ am undertaking a research that examines the perceptions of accountants 10
the importance and benefits derived from Environmental Management Accounting
(EMA) techniques. The research objectives can only be achieved with your €O~
operation.

The attached questionnaire should take less than 15 minutes t0 complete. In retum,
you will receive a summary of my research findings. 1 believe that the results of my
enquiry will be of significant use to companies by providing feedback on the
importance and benefit of EMA's techniques.

If you do not feel able to answer any section or individual questions please leave them
blank. The results of the questionnaire will be analyzed in aggregate form without
any references to you or your company.

If you have any queries concerning any aspect of my research you can contact me. My
postal address telephone numbers, and e-mails are shown below.

Y ours sincerely,

Dr. Hatem EL-Shishini

University of Bahrain

College of Business Administration
Accounting Department

P.O. Box: 32038

Tel.: 17438888

Mobile: 36420621

e-mail: helshishini@uob.edu.bh




Questionnaire

M
E“vironme“‘a' Man?gement Accounting (EMA):
EMA includes the identification, collection, anal

_ . ok , ysis and use of two type of
:nformation for internal decision making: the first is physical information on t{ni uscc)a

flows. and f?tes of energy, water, and materials (including waste) and the second is
monetary information on environmental-related-costs, earnings and savings

gnvironmental Costs:
Environmental costs comprise both internal and external costs and relate to all costs
incurred in relation to environmental damage and protection. Environmental costs

include four groups:
1. Conventional waste and disposal and emission treatment costs including related

labor and maintenance materials,

2. Prevention and environmental management costs include labor costs and
external services for good housekeeping as well as the environmental share of
integrated technologies and the scrap share of operational plants

3. Material purchases value of non-product output.

4. Production costs of no-product output

Environmentally sensitive industries:

The more environmentally sensitive industries include:

* Mining and resources
e Chemicals
* Qil, gas and consumable flues

o Utilities
* Forest, paper and pulp

Other industries are considered less environmentally sensitive



Section (A): wing EMA's techniques to

the follo e
f the at your opinion.

t to each ©

A1 Please tick only one box nex \ach techniques . Extremely
indicate the level of importance attached to :;fmw Avernge n'::::ge Important
i average Imporffe importance
impo :‘1]:1 nt at importance ; 4 8
o
| ldentitication of | - S
snvironment-related costs " 3 4
2 Fsumation of environment- ] =
related contingent labilities " 3 4 .
3 Classification of I -
environment-related costs " 3 4 5
4 Allocations of l e
environment-related costs to
production process. ) 3 4 !
3. Allocations of ] "
environment-related costs to
products 2 4 5
6. Introduction ot | 2
improvement to environment-
related cost management 3 4 b
7 Creation and use of ] 2
environment-related cost
accounts
8. Development and use of 1 2 3 4 .
environment-related key
performance indicators
(KPIs)
9 Product life-cycle cost | 2 3 4 5
assessments.
10. Product ventory l 2 3 4 5

analyses (1.e. the specification

of the types and quantities of

materials and energy required

and the amounts of residues

released 1o the environment)

11. Product impact analyses 1 2 3 4 5
(1.e. assessment of the

environmental effect of

competing product designs)

12. Product improvement ] 2 3 4 5
analysis (i.e. identification of

opportunities for reduction of

environmental impact)

13. Assessment of potential 1 ) 3 4 5
environmental impacts

associated with capital

investment decisions.
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7. Please ticX tick only one box next to each of the following benefits that may be
denved from "EMA's techniques to indicate the level of importance attached to each

penefit at your opinion.

Not Below Average Above Extremely
important average importanc average Important
atall importance e importance
Determining hidden | 2 3 4 5

envwonmental cOSts

2. Cost reduction 1 2 3 4 :
3. Cost saving ] 2 3 4 5
4. Enhance innovation 1 ) 3 4 :
5. Cleaner productlon | 2 3 4 .
6. Better product pricing I ) 3 4 .
7. Increased shareholders I y) 3 4 s
value

g Enhance performance | 9 3 4 5
quality

9.Create competitive | p) 3 4 5
advantage

Section B:

B.l. Please tick one box that represents the number of employees at your
organizations:

o Less than 50 0 More than 50

B.2. On a scale of 1 to 5 circle the appropriate number below to indicate the level of
competition in the market place for the major products/services of your company:

Not intensive  Below average Average Above average Extremely
at all intensity intensity intensity intensive
1 2 3 4 5

B.3. Please tick one box that represents the extent to mhies yofl pompeRyD
sensitive environmentally:

O Less environmentally sensitive = More environmentally sensitive

B. 4. Please tick on box that represent the percentage of environmental costs to
overhead costs:

Clessthan5% 05%to 7% 07%to10% 0 10% to 20% 0 More than
20%
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Section C:
tant:
: ; fied as an accoun
C.1. Please indicate the length of time since you qualifie
5 s - More than 5 years
0 2-5 year

u started working at your company:

G Less than 2 years

C.2. Please indicate the length of time since yO
0 More than 5 years

O Less than 2 years 0 2-5 years

i 0
C.3 Please tick the box if you want a copy of the results of this study

[f you ticked the above box, please provide your details below:



