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ABSTRACT

Environmental factors are crucial element of Construction management. In particular, it was
increasingly recognised that, the construction industry has significant impact on the environment.
Environmental assessment, environmental audits, and management systems may be used more
strategically to prevent pollution at source. International standards covering environmental
management are intended to provide organizations with the elements of an effective environmental
management system (EMS) that can be integrated with other management requirements and help
organizations achieve environmental and economic goals. ISO 14000 Environmental Management
System (or 1SO 14000 EMS) has become the international environmental performance standard that
was introduced in 1996. While 1ISO 14000 refers to the whole series of environmental management
standards, I1SO 14001 is the EMS standard. It is a tool that enables organisations to achieve and
systematically control their objectives aimed at resolving the environmental problems.
Implementation of such environmental management systems is usually hindered by many obstacles,
here originated our enthusiasm to formulate our research to send a spot revealing a clear image
about this integral aspect of construction industry. A structured questionnaire was conducted to
review the major problems in the implementation of ISO 14000 EMS in the Egyptian construction
industry. The questionnaire was divided into two main sections. The first section contained
questions seeking information on their attitudes towards 1SO 14001 EMS, such as participation and
use of resources in EMS, etc. The second section contained a list of potential factors that may
contribute to the barriers to implementing 1ISO 14001 EMS. Answers were requested on a five-point
Likert scale (from “1” to “5”) to measure the importance of each factor where “1” reflects the least
important, and “5” reflects the most important factor. The firms were asked to rank the importance
of these factors based on this scale. A set of statistical methods were used to analyse the survey
results. The statistical analysis packages SPSS 22 and Microsoft Excel 2013 were used to analyse
the survey results. The results revealed that, only 3.1 per cent of respondents in contractors group
already certified with 1ISO 14001EMS, but 40.6 per cent of them didn’t have any stated
environmental management policy, objective and procedure and 3.7 per cent of respondents in
consultants group already certified with 1ISO 14001EMS, but 40.7 per cent of them didn’t have any
stated environmental management policy, objective and procedure. The four major obstacles to 1ISO
14001 implementation in contractors group are: lack of government pressure, EMS establishment
expenses, lack of client requirement/supports, expensive implementation costs in descending order
of frequency. The four major obstacles to ISO 14001 implementation in consultants group are: EMS
establishment expenses, lack of government pressure, lack of client requirement/supports, expensive
implementation costs in descending order of frequency.
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EMS implementation and adoption in the Egyptian construction industry is very poor
according to findings of questionnaire first section, EMS establishment expenses was ranked as
significant obstacles in both contractors and consultants group according to findings of
questionnaire second section. Hence was our intent to develop Applicable procedures and software
which consists of two sections, the first part of software explains all construction activities and how
ISO 14001 EMS requirements implemented through these activities and the second section is a
guidance for users to conduct self-assessment of implementation 1ISO 14001 EMS, this can cancel
third party expenses related to EMS establishment and save such expenses to finance external
auditing to award firm ISO 14001 EMS certificate.

Keywords:
Environmental management systems; 1ISO 14001; Construction management; and Construction

Industry.

1. INTRODUCTION

Construction management is the application of knowledge, skills, tools and techniques to
project activities to meet project requirements. Enterprise environmental factors refer to both
internal and external environmental factors that surround or influence project's success. Enterprise
environmental factors include, but are not limited to: (1) Organizational culture, structure, and
processes; and (2) Government or industry standards (e.g., regulatory agency regulations, codes of
conduct, product standards, quality standards, and workmanship standards). (PMBOK Guides,
2008). Environmental management systems in industry have their origins in voluntary codes of
environmental conduct and “eco-auditing” (or “compliance auditing”) programs adopted by various
industries in response to increasing regulatory pressures that began in the 1970s. (Culley, William
C,1998). In particular, it was increasingly recognised that the construction industry has significant
impact on the environment. Atkinson (1999) suggests that environmental assessment,
environmental audits and management systems may be used more strategically to prevent pollution
at source. The findings by Nitz and Holland (2000) suggest that improved environmental
management must be facilitated by government agencies, rather than relying upon industry
innovation. As a result, many environmental protection organisations have tried to propose
legislative control, policies, campaigns and other activities for protecting our environment. In
general, environmental management addresses the environmental impact of an organisation
(Stapleton, P.J. and M.A. Glover, 2001).International Standards covering environmental
management are intended to provide organizations with the elements of an effective environmental
management system (EMS) that can be integrated with other management requirements and help
organizations achieve environmental and economic goals. These standards, like other International
Standards, are not intended to be used to create non-tariff trade barriers or to increase or change an
organization's legal obligations. (ISO 2004). 1SO 14000 Environmental Management System (or
ISO 14000 EMS) has been the international environmental performance standard that was
introduced in 1996. While 1SO 14000 refers to the whole series of environmental management
standards, I1SO 14001 is the EMS standard. It is a tool that enables organisations to achieve and
systematically control their objectives aimed at resolving the environmental problems. The ISO
14000 series emerged primarily as a result of the Uruguay round of the General Agreement on
Tariffs and Trade (GATT) negotiations and the Rio Summit on the Environment held in 1992.
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At that time, GATT concentrated on the needs of reducing non-tariff barriers to trade and the Rio
Summit made a commitment to the protection of the environment across the world. Thus, the
environmental field has seen a steady growth of national and regional standards. For example, the
British Standards Institution had BS 7750 standard, the Canadian Standards Association has
environmental management, auditing, eco-labelling and other standards.

The European Union has all of these, plus the eco-management and audit regulations. In addition,
other countries such as the USA, Germany and Japan have introduced eco-labelling programme.
Wide acceptance of 1SO 9000 can induce the organizations to accept the concept of 1SO 14000
more easily since they share the same management technique and principles of 1ISO 9000. Kein et
al. (1999) found that companies which were in the first year of their implementation of ISO 9000
were more interested in 1SO 14000 issues.

The 1SO 14000 EMS intends to provide and establish the basic systems which lead to effective
environmental management for any organisation. These systems can be integrated with other
management requirements. The primary objective of the ISO 14000 EMS is to help companies to
reduce their environmental impact through a systematic control system. Such systems can also help
reduce product costs and enhance the competitiveness of products in the international. The
Implementation of EMS in Construction Firms market, and thus increase the profit margin of the
company. Cagno et al. (1999) argue that companies are increasingly involved in managing the
environment as an opportunity for competitive advantage that is required to highlight the
relationships between environmental impact of their processes and company strategy and
objectives. ( Cagno, E., Giulio, A. D. I. & Trucco, P,1999)

This paper aims to review the major problems in the implementation of ISO 14000 EMS in
the Egyptian construction industry. This study surveyed major construction firms in Egypt to
uncover the hindrance factors contributing to the low adoption of ISO 14000. Based on the findings,
this paper identifies and ranks the perceived order which hinders the construction firms’ adoption of
ISO 14000. The case study in Egypt serves as a reference point for understanding the problems in
the implementation of 1ISO 14000 in other countries. Other aim of this study that how can interpret
ISO 14000's general requirements to applicable procedures which can be implemented in
construction organization.

2. MATERIALS AND METHODS

The data required for achieving the first aim of this study were collected from the construction
firms in Egypt through a structured questionnaire. The questionnaire was divided into two main
sections. The first section contained questions seeking information on their attitudes towards 1SO
14001 EMS, such as participation and use of resources in EMS, etc. The second section contained a
list of potential factors that may contribute to the barriers to implementing 1ISO 14001 EMS. In this
part, answers were requested on a five-point Likert scale (from “1” to “5”) to measure the
importance of each factor where “1” reflects the least important, and “5” reflects the most important
factor. The firms were asked to rank the importance of these factors based on this scale.

The data required for achieving the other aim of this study is Study Thoroughly ISO 14001 EMS
general Requirements and interpret every item of these requirements to applicable procedure which
include applicable forms can be implemented in construction industry.

Conduct applicable software which consist of two sections, first of them explain all construction
activities and how ISO 14001 EMS requirements implemented through these activities and the
second section is guidance of users to conduct self-assessment of implementation 1ISO 14001 EMS.
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3. STATISTICAL ANALYSIS

A set of statistical methods were used to analyse the survey results. The statistical analysis
packages SPSS 22 and Microsoft Excel 2013 were used to analyse the survey results.

4. RESULTS
The results of the first part of the survey presented in Table (1) indicate that only 3.1 per cent of
respondents in contractors group already certified with 1ISO 14001EMS, but 40.6 per cent of them
didn’t have any stated environmental management policy, objective and procedure and 3.7 per cent
of respondents in consultants group already certified with 1ISO 14001EMS, but 40.7 per cent of
them didn’t have any stated environmental management policy, objective and procedure.

Based on Monte Carlo test, comparing between contractors studied group and consultants
studied group was conducted and illustrated in Table (1):

Where: p: p value for Monte Carlo test for comparing between the two studied groups
*: Statistically significant at p <0.05

TABLE (1): Comparison between the two studied groups according to different parameters
Contractors | Consultants

No. | % [ No. | %
Does your company have any stated environmental _ _
. . n=32 n=27

management policy, objective and procedure?

Company already certified with EMS 3.1 3.7

Company apply all EMS Requirements and still seeking 125

Certificate with EMS '

Company committed with legal, other requirements,

Developing objectives, targets and programs

Company committed with legal and other requirements

(clients requirements) only

Company don’t have any stated environmental

management policy, objective and procedure

p

Question

15.6

28.1

40.6

If you choose one of first four choices in Q1, is your
company focus of Energy saving?

Strongly focus

Focus

Neither focus nor neglect
Neglect
Strongly neglect

p
If you choose one of first four choices in Q1, is your
company focus of Air pollution control?

Strongly focus

Focus

Neither focus nor neglect

Neglect
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Strongly neglect

p

If you choose one of first four choices in Q1, is your
company focus of Material recycling?

Strongly focus

0.0

0.0

Focus

10.5

12.5

Neither focus nor neglect

15.7

25.0

Neglect

21.0

25.0

Strongly neglect

52.6

37.5

p

0.893

If you choose one of first four choices in Q1, is your
company focus of Noise control?

n=19

n=16

Strongly focus

31.6

6.2

Focus

36.8

18.7

Neither focus nor neglect

23.3

37.5

Neglect

5.3

37.5

Strongly neglect

0.0

0.0

0.031

Question

Contractors

Consultants

No. |

%

No. | %

If you choose one of first four choices in Q1, is your
company focus of Waste disposal control?

n=

19

n=16

Strongly focus

10.5

12.5

Focus

31.6

25.0

Neither focus nor neglect

42.1

50.0

Neglect

15.7

Strongly neglect

0.0

p

Have your clients enquired about environmental
management system status of your company?

All clients

Major of clients

Some clients

Minor of clients

No clients

p

Has your company considered environmental impact of
your suppliers as an important selection factor?

In all projects

In major of projects

In some of specific projects

Rare considered

Not considered

p

Do you have a separate division which specializes in
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handling EMS?

In all projects

In major of projects

In some of specific projects

Rare considered

Not have in all projects

p

Has your staff participated in any training or programs
concerning I1SO 14000 in the past?

All staffs

Concerned staffs

EMS handling staff only

Manager of EMS handling staff only

No body

Question

Contractors

Consultants

No. | %

No. | %

Suppose that your company is going to establish EMS
based on ISO 14000 standards, is the expenses would you
expect to spend in it affect in company decision?
(Excluding maintenance cost)

n=32

n=27

Strongly effect

59.3

62.9

Effect

18.7

22.2

Neither effect nor negligible

15.6

11.1

Negligible

Strongly negligible

p

Do you see lack of government pressure as barrier in
implementing EMS in your company on the basis of 1ISO
14000 standards?

Strongly effect

Effect

Neither effect nor negligible

Negligible

Strongly negligible

p

Do you see lack of client requirement/supports as barrier
in implementing EMS in your company on the basis of
ISO 14000 standards?

Strongly effect

Effect

Neither effect nor negligible
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Negligible

Strongly negligible
p
Do you see expensive implementation costs as barrier in
implementing EMS in your company on the basis of 1SO
14000 standards?

Strongly effect

Effect

Neither effect nor negligible

Negligible

Strongly negligible
p
Do you see subcontracting system creates difficulty to
manage the EMS as barrier in implementing EMS in your
company on the basis of 1ISO 14000 standards?

Strongly effect

Effect

Neither effect nor negligible

Negligible

Strongly negligible

The results are presented in Table 2, the findings show that the four major obstacles to 1SO
14001 implementation in contractors group are: lack of government pressure, EMS establishment
expenses, lack of client requirement/supports, expensive implementation costs.
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The results are presented in Table 3, the findings show that the four major obstacles to ISO
14001 implementation in consultants group are: EMS establishment expenses, lack of government

pressure, lack of client requirement/supports, expensive implementation costs.
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5. DISCUSSION

RAYMOND Y.C study which published in Journal of Environmental Assessment Policy and
Management June 2001 and he was sent to 55 major contractors which were selected from the Hong
Kong Builder Directory found that 62.5 per cent of respondents had an intention to pursue I1SO
14001, but only 12.5 per cent would establish their own EMS in the near future. The remaining 25
per cent of respondents did not have any plan to pursue the ISO 14001 registration. Quite a large
proportion of respondents took a “wait and see” attitude. They wanted to see their competitors take
the first step.

JOSHUA AYARKWA study which published in International Journal of sustainable
Developments 2010 and he was sent to 55 contractors and 40 consultants in Ghana found that only
17% of contractor-respondents and 33%of consultants-respondents stated their corporate mission in
the survey. However, none of the mission stated included environmental aspects. Some of the
missions stated by contractors were: (1) To build high quality buildings for public sector; and (2) To
build high quality, good value buildings to agreed duration and satisfaction of clients.

Missions stated by consultants could be summarized into one; To provide high quality multi-
disciplinary services to the private and public sectors

Whereas 30% of contractors stated their environmental records, only 17% of consultants did so.
However, none of records stated had anything to do with environmental performance.

The results are presented in Table 2, the findings show that the four major obstacles to 1SO
14001 implementation in contractors group are: lack of government pressure, EMS establishment
expenses, lack of client requirement/supports, expensive implementation costs.

The results are presented in Table 3, the findings show that the four major obstacles to 1SO
14001 implementation in consultants group are: EMS establishment expenses, lack of government
pressure, lack of client requirement/supports, expensive implementation costs.

Raymond Y.C study found that four major obstacles to ISO 14001implementation are: lack of
government pressure; lack of client requirement/supports; expensive implementation cost; and
subcontracting system creates difficulty to manage the EMS.

It is apparent from previous results that EMS establishment expenses was the first major
obstacle to 1SO14001 implementation in consultants group but it was the second major obstacle in
contractors group. Therefore Applicable procedures and software have been prepared in an attempt
to reduce expenses and finance needed for EMS establishment.

Software consists of two sections, the first part of software explains all construction activities
and how 1SO 14001 EMS requirements are implemented through these activities. It is designed
using applicable procedures derived from ISO 14001 EMS general requirements. These applicable
procedures proposed are covering almost all aspects of construction industry activities. The second
section is guidance for users to conduct self-assessment of implementation ISO 14001 EMS.

In following section software windows will be presented and discussed.
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Figure 1: first window in software which uses to navigate to first section
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Figure 2: window enables you to choose which activities are involved in your organisation activities
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Figure 3: window presents environmental aspect and impact identification for selected activity
(footing and concrete section construction activity)
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Figure 4: window presents environmental aspect identification and evaluation register for selected

activity (footing and concrete section construction activity).
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Figure 5: second section first window which uses to navigate to second section
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Figure 6: window presents questions to answer to can assess item 4.2 of 1SO 14001 standard

requirements to measure the applicability range of this item in company.
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Figure 7: windows present questions to answer to can assess item 4.3.1 of 1SO 14001 standard
requirements to measure the applicability range of this item in company.
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Figure 8: window presents questions to answer to can assess item 4.3.2 of 1SO 14001 standard
requirements to measure the applicability range of this item in company.
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This window presents questions to answer to can assess item 4.3.3 of 1SO 14001 standard
requirements to measure the applicability range of this item in company.

Figure 9: window presents questions to answer to can assess item 4.3.3 of 1SO 14001 standard
requirements to measure the applicability range of this item in company.
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Figure 10: window presents questions to answer to can assess item 4.4.1 and 4.4.2 of 1ISO 14001
standard requirements to measure the applicability range of this item in company.
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Figure 11: window presents questions to answer to can assess item 4.4.3, 4.4.4 and 4.4.5 of ISO
14001 standard requirements to measure the applicability range of this item in company.
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Figure 12: window presents questions to answer to can assess item 4.4.6 of 1ISO 14001 standard
requirements to measure the applicability range of this item in company.
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Figure 13: window presents questions to answer to can assess item 4.4.7, 4.5.1 and 4.5.2 of ISO
14001 standard requirements to measure the applicability range of this item in company.

426



International Journal of Education and Research Vol. 3 No. 7 July 2015

Back

BB 1 g a5 g Ahidaall pae =Mla 4,5.3

2 bl
| | | Faadleall e eotla el nSathl g il 1l S e el el anagh ol el alae] & W E
m = = Tt g i 2o g Lia ) Baian 80 gl g dgagn il enlel ol e Yo
- | | 0 i gl g e il bl ) ¥ e Lol el 3ol dnntg st S cde W
| | | T chandl 6 Lpal ) i dgieall cal JAH o gl oy dmpaall A ol el chuiidy WY

Next

Aaglda |

o

+

i

7 5 aell Bl an 2y Lgia pabaill g 3ol e 510 L858 i gl 2 ol pal dmm el WA

7 ol ;m&ﬁajﬁﬂtgﬁijﬁjdjlﬂlﬂw@m Pty LT |

m ] im] “1%;5{3.

U

LTI UL B TSP A B

S BN PEP PP PR P L S

e ill o

e | pall pelis

Bl 5l alanl jo allow

bl ddall dmlndll g el el bl g sl gl bl cda e ol
b eall g dianall g pansll 2o

ees ol el £ 28 5 alastattl 2wt g s ghes

Lgic sl L o ddgll bl Ll el o g el ghes

e

Ll all el

edoliall g g A2l il el gl g dmd sl e s s
£33 bl g ol daadl a2l

ezl g e abuall el ghes

Figure 14: window presents questions to answer to can assess item 4.5.3 and 4.5.4 of 1ISO 14001
standard requirements to measure the applicability range of this item in company.

427



ISSN: 2411-5681 WwWw.ijern.com

Back Alildl dsal el 4.5.5

SIS
o = [ Tishaldll dnal pally qalall ol ol il g alas] i oo Y
5 g el Ty dod M & Al ] e daian Lgdle giia gu g dal pall 5 2o o Y
g uallid 3
(| (| (| 7 diglll ¢dasl sl
O B O Tl L i iy il g el bl i gl 43S g e alal il deal yall ol pa] A e ii
% doal polly el ol fall 5 g Vs g i e ¢ a2 aamg Ja s i
0D |o|B w ;
N - - r T dyghladl delally g QS galon sl pall i a0
ext
dra |y dadae | 6 8148 Lpaliata] R Al g aaall Uil bl tmn quind dnal gall 3088l Y
padalas A £ | e g £ 2
r r r T s atl el 1
B B B Tpste i Bl g dnal pall calind ighas o gn pog dpigan sl pall aesl pall 3 s ih

Figure 15: window presents questions to answer to can assess item 4.5.5 of ISO 14001 standard
requirements to measure the applicability range of this item in company.
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Figure 16: window presents questions to answer to can assess item 4.6 of ISO 14001 standard
requirements to measure the applicability range of this item in company.
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Figure 17: window show final result and score of assessment of all previous items and decision
whether or not you can obtain 1ISO 14001 certificate.

6. CONCLUSIONS
Environmental Management Systems are crucial elements for construction industry standards
which have common consensus throughout the world.

This study presents EMS models and explains that 1ISO 14001 is an EMS dominant standard
worldwide.
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Because of difficulty in the implementation of ISO 14001 EMS in construction industry, an
independent survey was conducted in construction industry in Egypt.

The results of the first part of the survey indicate that, only 3.1 percent of respondents in
contractors group were certified with 1ISO 14001EMS, but 40.6 percent of them didn’t have any
stated environmental management policy, objective nor procedure, and 3.7 percent of respondents
in consultants group were certified with 1ISO 14001EMS, but 40.7 percent of them didn’t have any
stated environmental management policy, objective nor procedure.

The results of the second part of the survey showed that, the four major obstacles to ISO 14001
implementation in construction industry in Egypt were: lack of governmental pressure, EMS
establishment expenses, lack of client requirement/supports, and expensive implementation costs.

Statistical analysis of our results on the questionnaire conducted has revealed, EMS
establishment expenses were ranked as the first major obstacle in consultants group. While it came
second major obstacle to 1SO14001 implementation in contractors. Hence was our enthusiasm to
develop Applicable procedures and software which consists of two sections, the first part of
software explains all construction activities and how ISO 14001 EMS requirements implemented
through these activities and the second section is a guidance for users to conduct self-assessment of
implementation ISO 14001 EMS, this can cancel third party expenses related to EMS establishment
and save such expenses to finance external auditing to award firm ISO 14001 EMS certificate.

7. RECOMMENDATIONS
Promoting Governmental role in encouraging the adoption of the EMS in all government units,
developing a culture of environmental protection in construction industry and following this
periodically.
Preparing periodic seminars to Identify EMS Requirements and how these requirements
implemented through construction activities to contractors and consultants in Egyptian Union of
construction contractors and Engineers Syndicate branches.
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