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The purpose of this paper is to underscore the necessity for implementing a cleaner production strategy in order to achieve sus-
tainable development for Iran’s industries. While reviewing the reasons for the need to adopt the strategy of cleaner production
for the industries of developing countries, the special features of Iranian society which makes the use of cleaner production neces-
sary were also studied.
It is important to develop a model or method for developing a priority for industrialists to work with in initiating cleaner pro-

duction activities. This was done in Iran using the ‘‘multiple criteria decision making method’’ (MCDM). This included, among
other things, interviewing the relevant experts and directors, for each industrial group. A relative ranking score was developed
and based upon it, the priority of each group was determined. Within this process, the industrial groups of ‘‘textiles, apparel and
leather industries’’ were given the highest priority and the industrial group of ‘‘manufacture of wood and wood products, includ-
ing furniture’’ were given the lowest priority.
# 2004 Published by Elsevier Ltd.
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The adoption of cleaner production practices helps

conserve raw materials and energy, can help to ensure

the reduction or elimination of toxic materials, and can

reduce the quantity and toxicity of emissions and

wastes during the production process. The UNEP

defined the objectives of its cleaner production pro-

grams as designed to promote worldwide awareness of

preventive environmental protection strategies and to

encourage their adoption by industries, with the help

from the government.
The cleaner production approaches that can be

applied in production processes include recycling, pro-

cess modification, plant operation improvements, and

input substitution. Cleaner products, on the other

hand, can be obtained by ways such as redesigning the

products, modifying the production processes, and

changing the chemicals used to less hazardous ones [1].
In the Islamic Republic of Iran, there are still a lot
of subject areas wherein applied research is yet to be
undertaken to identify effective measures for environ-
mental protection, especially among industries. Point
and non-point sources of pollution from cities and
industries lead to pollutants being dumped into the
rivers, seas and groundwater everyday. Most of these
pollutants have not been identified, quantitatively or
qualitatively; nor are they properly treated before dis-
posal [2].
This article underscores the urgency of the need

for the development and implementation of a cleaner
production strategy within Iran’s industries. Such a
process could help Iran solve many of its current
environmental problems.
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2. Country profile and environmental protection

policies

2.1. Geography, national economy, and industries

The Islamic Republic of Iran, located in the center of
the middle east, covers an area of 1,648,195 km2; it is
Ver: 7.51c/W Model: 5 JCLP1006
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strategically located between Armenia, Azerbaijan,

Turkmenistan, Afghanistan, Pakistan, Turkey, Iraq,

the Persian Gulf, and the Sea of Oman, which are bor-

dered by Kuwait, Bahrain, Dubai, Oman and Saudi

Arabia. The Caspian Sea is situated at the north of the

country, thereby making Iran a neighbor of Russia and

Kazakhstan.
After the Islamic revolution in 1979, the new govern-

ment was established. The population of Iran is over

60 million. The country is supervised by a religious lea-

der elected by a council of experts that comprises

about 80 religious leaders who are elected by the

people. The president, elected by the people, serves for

a term of 4 years. There are 22 ministers working

under the president. The parliament of Iran, with over

290 members elected by the people, is responsible for

the country’s legislation. The religious leader, on the

other hand, appoints the head of the Justice Depart-

ment.
Education has become popular after the revolution,

especially in the last decade. Almost one-third of the

population (around 20 million) is studying in schools;

over 1.6 million are university students, and about 65%

of them are women: this imbalance has concerned the

country’spolicy makers. About 35% of the population

is employed ey teither he government or the private

sector, and the unemployment rate is around 13%.
A large portion of Iran’s economy is led by the

government or affiliated companies or through public

divisions under the supervision of a religious leader.

the share of the private sector is between 30% and 40%.
Major industries such as oils, petrochemicals, and

steel are very active and have substantial exports. In

addition, many food and agricultural products are pro-

duced and exported. The share of industries in Iran’s

gross domestic products (GDP) is around 20%, which

is lower than in most industrialized countries. The

share of agriculture is around 25%. The share of the oil

sector is 16 % (average of the past 20 years) and the

remaining portion is from the service sector. (But

about 85% of the export income and 54% of the public

budget is provided by oil exports.)
Pollution from all industries creates various kinds

of environmental problems in Iran. About 10–20% of

the industries are located inside or in the vicinity of

the capital city, Tehran, with a population of about 10

million.
There are over 120,000 people employed by the

industries in Tehran. The number of industrial units

that employ more than 1000 people is about 20–25,

with most of the rest employing from 10 to 100 work-

ers. Most of these industries are located in highly

developed districts that also have a very high popu-

lation density.
JCLP: Journal of Cleaner Production - ELSEVIER
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2.2. The environmental management profile

The Department of Environment (DOE) has estab-
lished standards and regulations to provide guidance
on the discharge of effluents to the environment.
Although much has been done in the country to
implement these standards and regulations, much more
must be undertaken.
One can divide the industries into the following three

categories:

. Old industries located inside cities or very close to
residential and/or commercial areas. This is con-
sidered an undesirable situation. In fact, the govern-
ment has plans to re-locate these old industries to
places outside the cities, but has to postpone these
plans due to a lack of financial resources. These
industries are causing many human health hazards.

. New industries located outside the cities in residen-
tial and commercial areas. These industries pose
fewer environmental problems, and the DOE
achieves a higher degree of success among them in
implementing its effluent standards and regulations.
The main problem encountered is that some of the
effluents are unknown to the DOE and it lacks both
equipment and information to undertake proper
analyses. It should be stated, however, that some
researchers from universities are undertaking limited
studies and analyses to assist specific industries to
comply with the DOE’s standards and regulations.

. Industries located in industrial complexes of the cit-
ies. As mentioned earlier, many of the effluents are
unknown to the DOE, and also, different industries
generate different types of effluents. Furthermore,
the fact that many of these industries are located in
the cities compounds the seriousness of the pro-
blems. As such, more effort is necessary to be under-
taken to identify these ‘‘new’’ effluents, which may
pose serious threats to the city dwellers living in the
vicinity of these industries.

In Iran, environmental laws and regulations were
first enacted in 1928. Furthermore, article 50 of the
country’s Constitution (1979) states that, in the Islamic
Republic of Iran, the protection of environment is a
public obligation to ensure good and progressive life
for both present and future generations. Therefore,
human activities that create pollution which cannot be
treated are forbidden.
3. Examining the need for implementing cleaner

production practices in Iran’s industries

Before dealing with the particular issue related to
Iran, it is necessary to give an introduction on the need
09-02-04 18:46:14 3B2 Ver: 7.51c/W Model: 5 JCLP1006
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3.1. The necessity for implementing cleaner production
practices in industries of developing countries

In development plans, there are two major elements:
industrial development and sustainablilitt. In order to
ensure sustainable development, industrial development
should be founded on the environmental sustainability
concept: sustainable development is developmen,thath
meets the needs of the present without compromising
the ability of future generations to meet their own
needs [3].
In fact, at the national level, not only actual econ-

omic growth but also the process of such growth is of
significance. Experience has shown that through pro-
tection of environmental resources, economic develop-
ment can be accelerated. However, poverty reduction
programs often falter when development initiatives are
not conceived and implemented in the framework of
sustainability [4].
This issue is of greater importance for the developing

countries because although the industrialized countries,
with only 16% of the world’s population, consume 75%
of the total global energy and natural resources and the
incorrect patterns of production and consumption in
these countries are one of the main reasons for
environmental problems at the global level, poverty
and unfair income distribution in the developing coun-
tries has a severe impact on their environment and cau-
ses extensive destruction of their natural resources [5].
Moreover, the population density in the developing

countries aggravates the severe impacts of poverty.
Although industrialization is considered a way to
escape from problems related to poverty and under-
development, the lack of necessary financial resources
for undertaking environmental measures, low levels of
know-how and industrial standards, lack of infor-
mation systems, improper and inadequate environmen-
tal regulations and lack of public awareness on the
importance of solving environmental problems result in
continued use of inappropriate production processes
which have low efficiencies in the consumption of raw
materials and energy and which cause extensive
environmental/human health problems that must be
addressed. Of course, the government is trying to
change this situation through laws and regulations, but
without the proper infrastructure, these rules are lar-
gely ineffective.
In addition, a major portion of the energy and raw

materials for the industrialized countries are provided
from resources belonging to the developing countries.
Ignoring environmental problems such as destruction
of natural resources, trade problems and inadequate
technology transfer will be political problems as well.
JCLP: Journal of Cleaner Production - ELSEVIER
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Currently, at the global level, evaluations of the mea-
sures of environmental sustainable development that
are applied in a country or company are being used to
evaluate the stage of its development. A country may
be considered to be developed when it has appropriate
environmental protection policies and programs in
place, and since under-development of such protection
measures within developing countries may lead to a
negative political reputation, failure of some companies
within developing countries to meet adequate environ-
mental performance standards compared with compa-
nies in developed nations may lead to the pretext for
excluding such companies from some independent
countries from the global market arena [6].
In order to avoid or solve these problems, various

strategies and standards have been adopted. This
author is of the opinion that in order for Iran to avoid
exclusion from the global markets, it must adopt clea-
ner production practices to make environmentally and
economically sound improvements as quickly and effec-
tively as possible. Cleaner production concepts and
approaches have been documented to be effective and
are already being implemented in some companies in
many developing countries, such as China and India
[7]. This must also be done now within Iran.
ED3.2. Examining the specific issues related to Iran

In addition to the necessity of promoting and imple-
menting cleaner production practices in industry,
especially in the developing countries, due to several
general reasons including those listed below, there is a
further need for Iran to adopt such strategies.
3.2.1. Lack of competitiveness
Due to various economic, cultural and technological

reasons, in recent years, Iran’s industries have encoun-
tered the problem of lack of competitiveness with simi-
lar foreign producers. This is due, in part, to problems
such as a high domestic inflation rate compared with
low inflation rates and stable foreign currencies. Also,
technical and scientific backwardness, lack of job pro-
motion and productivity, inadequate economic struc-
tures and deficient market mechanisms as well as other
similar problems have undermined Iran’s domestic
industries. A Further factor contributing to Iranian
industrial inefficiency is the high rate of waste of mate-
rials and energy, which has led to an increase in pro-
duct prices.
The concepts, approaches and tools of cleaner pro-

duction practices could help them to become more
efficient and profitable, will lead to conservation of
basic materials and provide dramatic opportunities for
improvement at many levels, including economic,
environmental and human health dimensions.
09-02-04 18:46:16 3B2 Ver: 7.51c/W Model: 5 JCLP1006
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3.2.2. Technical backwardness
As a result of poor economic and political relations

with the outside world, Iran’s industry has endured
severe technological backwardness in the past two dec-
ades. Today, this industrial structure must be updated
and polluting emissions must be dramatically reduced.
Considering the concepts and approaches of cleaner
production practices, it is clear that it would be appro-
priate to apply such simple solutions for Iran’s indus-
tries rather than those strategies that are based on
advanced and very expensive end-of-pipe pollution
control technologies [8].

3.2.3. High energy consumption
Iran has one of the highest levels of energy intensity

(i.e. the energy cost for producing each gross domestic
production unit) in the world. The continuation of
such conditions (there are many reasons for it, e.g.
technical, cultural, economic, etc.) severely threatens
the future of Iranian society with regard to the con-
sumption of resources belonging to future generations.
Energy consumption per capita in Iran has increased 5
times in 35 years and gasoline consumption is increas-
ing at an annual rate of 8–10%. If this trend continues
in the next two decades, Iran’s oil consumption will be
more than its current production.
Therefore, once again, there is need for emphasis on

promoting and developing the strategies and concepts
of cleaner production. It is obvious that this topic
should be dealt with in the industrial, governmental,
academic, NGO, and consumer sectors of the country.

3.2.4. Increased role of SMEs in Iran
Major industrial activities in Iran take place in

small- and medium-sized enterprises and it is obvious
that such units, as a result of poor financial, technical
and human resources, are unable to benefit from com-
plex technologies for solving environmental problems.
The use of simple and economically effective solutions
of cleaner production will help such industries from
needing to implement solutions that require high costs,
long time periods, high technologies and strong scien-
tific backgrounds. Perhaps that is why cleaner pro-
duction practices have succeeded well in the South
Asian countries, in particular in India and China, and
why they should also be utilized in Iran’s industrial
sectors.

3.2.5. Critical conditions of the environment in some
regions
In recent years, Iran has followed the same approach

as that of other developing countries; i.e. we have
placed economic development above environmental
considerations.
In this way, growth of industries, roads, towns, vehi-

cles, etc., has and will continue to result in irrevocable
JCLP: Journal of Cleaner Production - ELSEVIER
consequences for the country, and some regions such
as large cities or forests are being devastated by
environmental pollution that is already nearly irrevers-
ible in some locations. These problems can be solved
by the cleaner production approach [9].
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4. Using a method to prioritize industries for

implementing cleaner production in Iran

It is clear that practicing cleaner production within
all industries of Iran at the same time would be
impossible, since without successful examples within
Iran, industrialists will not be interested to use that
approach themselves [10], and to plan and implement
cleaner production requires case studies for each indus-
trial sector, which requires experts, of whom unfortu-
nately, there are only too few available, and they are
not familiar with the cleaner production concepts and
approaches.
In addition, since the government plays a significant

role in the country’s economy, it is important for the
government to invest on certain industries based on
priority so that other industries will follow the cleaner
production strategy after they have observed and
learned from the successes of their colleagues in other
sectors.
ED

4.1. Classifying the industries

In order to prioritize the cleaner production efforts,
Iranian manufacturing industries have been classified
based on the international standard industrial
classification (ISIC) standards. The classification is as
follows:
– M
anufacture of food, beverages and tobacco,

– T
extile, apparel and leather industries,

– M
anufacture of wood and wood products, including
furniture,
– M
anufacture of paper and paper products, printing
and publishing,
– M
anufacture of chemicals and chemical, petroleum,
coal, rubber and plastic products,
– M
anufacture of non-metallic mineral products,
except products of petroleum and coal,
– B
asic metal industries,

– M
anufacture of fabricated metal products, machin-
ery and equipment,
– O
ther manufacturing industries.

It is clear that it is impossible to examine the ‘‘other
manufacturing industries’’ group out of the nine men-
tioned above, and thus priority should be developed
based on the first eight groups.
09-02-04 18:46:17 3B2 Ver: 7.51c/W Model: 5 JCLP1006
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4.2. Selecting and weighing the indices

Since it is necessary to have a number of indices
before prioritizing industries, a brainstorming meeting
was held with four of the university professors familiar
with the concepts and approaches of cleaner pro-
duction. They suggested many indices and later some
were selected. At that stage, efforts were made firstly,
to limit the number of indices, secondly, to draw peo-
ple’s attention to the specific situation of Iran, thirdly,
to include all views which could be used to encourage
an industry to move towards cleaner production and
fourthly, to ensure that the different elements of the
indices are independent of each other, otherwise later
stages of the model would face difficulty.

Ultimately the following six indices were selected:

1. The number of industrial units in the related indus-
trial group;

2. The amount of pollution produced due to industrial
activities;

3. The environmental longevity of the pollutants
(length of time for the pollutants to decompose in
nature);

4. The economic value of resources and materials of
each industrial group;

5. Costs for waste disposal through ‘‘end-of-pipe’’
(EOP) approaches;

6. Accessibility of the needed technology for cleaner
production practices.

It is clear that prioritizing the industrial groups
requires a scientific approach based on the above-men-
tioned indices. The research team decided to utilize the
multi-criteria decision making method (MCDM). The
method utilizes a number of weighting techniques,
which are presented in [11,12]. One of the weighting
methods appropriate for this case is the ‘‘simple aver-
age weighting’’ (SAW) method. This method was
applied by enlisting the inputs from a number of
experts and directors as listed below:
JCL
– F
P: Jo
C
Oour experts and directors from the Management

and Planning Organization (MPO) who work in
the section related to the environment;
– S
even experts and directors from the DOE;

– F
 Nour professors in the field of environment;

– T
 Uwenty-one directors from industry (this included
six people from the governmentally operated
industrial sector, four people from the industrial
sector that is under the supervision of the
religious leaders, and 11 people from the private
sector whose factories have gained remarkable
success in the area of environmental protection).
urnal of Cleaner Production - ELSEVIER
ED
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The surveys were conducted through telephone calls.
The interviewees were asked:

How would you weight each index for prioritiza-
tion of different industrial sectors for implement-
ing cleaner production?

The answers were averaged and normalized and the
results are given in Table 1.

4.3. Prioritization of industrial groups

It was then necessary to clarify the situation of each
industrial group in each of the above indices. Since,
generally, there is no adequate statistical system in Iran
and it is difficult to have access to correct statistics, it
was infeasible to determine quantitative information
for the indices. Thus, at this stage, another technique
was applied with the same interviewees. In other
words, each of the persons was asked to answer ques-
tions with regard to his/her profession:

1. The four experts and directors of the MPO were
asked to determine the situation of each industrial
group for the first index based on the qualitative
definitions ‘‘very much, much, average, little and
very little’’.

2. The same was performed with seven experts and
directors of the DOE for the second index.

3. The professors of the university did the same for the
third and sixth indices.

4. The 21 industrial directors were asked to answer
with respect to the fourth and fifth indices.

In this way, each group of experts answered ques-
tions that were most relevant to their individual expert-
ise. The results are given in Table 2.
Table 1

The weights of each index for priority of industries in cleaner pro-

duction
Indices W
09-02-04 18:46:19 3B2 Ver: 7.51c/W M
eight (%)
(1) The number of industrial units in the

related industrial group
40
(2) The rate of pollution produced due to

industrial activities
20
(3) The longevity of the pollutants produced

in that sector (length of time to decompose)
15
(4) The economic value of resources and

materials of the industrial group
10
(5) Costs for waste disposal through ‘‘end-of-pipe

technologies’’ (EOP)
5

(6) Accessibility of the needed technology for

cleaner production practices
10
Total 1
00
odel: 5 JCLP1006
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Since all indices are very positive with regard to the

potential for practicing cleaner production, a quantitat-

ive figure was allocated for each qualitative phrase

according to the following method:

Very little ¼ 1=5
Little ¼ 1=3
Average ¼ 1
Much ¼ 3
Very much ¼ 5

By incorporating these into the decision matrix, for

each alternative (i.e. the industrial groups), the results

were multiplied by the weights of the indices and the

results were calculated in order to determine the score.

For example, for the first alternative (manufacture of

food, beverages and tobacco), the score was calculated
E

JCLP: Journal of Cleaner Production - ELSEVIER
ED
PR

O
Oas follows:

5ð40%Þ þ 1ð20%Þ þ 1=5ð15%Þ þ 1ð10%Þ þ 1ð5%Þ
þ 5ð10%Þ ¼ 2:88

The same was done with each of the other industrial
groups and the results are presented in Table 3.
As can be seen, the textile, apparel and leather indus-

tries have the highest potential for practicing cleaner
production in Iran. The next group is the manufacture
of non-metallic mineral products, except products of
petroleum and coal. Finally, the manufacture of wood
and wood products, including furniture, is in the lowest
priority category.
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5. Conclusions

The Islamic Republic of Iran is facing serious pro-
blems of pollution and devastation of the environment.
During the past 30 years, the area of the forests
decreased from 18 million hectares to 5 million hectares
and in the former forest area, the number of floods has
increased 9 times and the severity of disasters has
increased 20 times. More than 40,000 tons of urban ref-
use are produced in the country daily and are buried
without proper management. This is leading to more
soil and groundwater pollution. Each vehicle in Iran
consumes on average 4345 l of petrol per year, which is
among the highest rates of petrol consumption in the
world. Within Tehran, around 1.5 millions tons of pol-
lutants are released annually into the air, thereby expos-
ing a large percentage of the inhabitants to pollutants
that are causing rapid increases in an array of respir-
atory diseases. (The numbers of deaths due to air pol-
lution has reached more than 7000 people/year within
Tehran.) With the increase in population and rate of
pollution of drinking water, access to clean water is also
Table 2

The importance of each industrial group in each index
Industrial groups N
umber of indices
1 2
 3
 4 5
09-02-04 18:46:20
6
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Manufacture of food, beverages and tobacco V
ery much A
verage V
ery little
 Average A
verage V
ery much
Textile, apparel and leather industries V
ery much M
uch L
ittle
 Much L
ittle M
uch
Manufacture of wood and wood products, including

furniture

V
ery little V
ery little V
ery little
 Average V
ery little L
ittle
Manufacture of paper and paper products, printing
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anufacture of paper and paper

products, printing and publishing
0.39
8 M
anufacture of wood and wood

products, including furniture
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becoming increasingly difficult and the need to make
improvements is becoming more urgent every day.
All these conditions, together with the reasons men-

tioned in Section 3 of this article underscore the
urgency to adopt and implement:

A holistic and integrated cleaner production strat-
egy for all of Iran.

Of course, providing such a comprehensive strategy
requires accurate and long term planning, which has
not been undertaken as yet. However, based on the
experiences of the author regarding such planning in
Iran, the following points could be referred to:

1. The first step is to create public awareness. This
will drive the government authorities to pursue
the issue. The mass media will also play a signifi-
cant role, in which of course their information
should be prepared by the academicians.

2. Considering the low level of cleaner production
knowledge in Iran, educating the educators is a
very important issue whereby the use of the pat-
tern of Ref. [13] can be very useful.

3. The MPO and the DOE should have a basic role
in providing the national plan even though each
of the governmental departments should also par-
ticipate in this field and should design specific
plans in this regard. There are various plans
available from different countries, for example,
the plan of the Czech Republic [14] or the
national strategy of Egypt [15].

4. The preliminary costs for initiating this plan will
not be too high and should be financed by the
government. However, when the plan is found to
be economically sound for the companies, they
will automatically pursue the plan. This was also
true for ISO 9000 certification.

5. Since the industrial and environmental conditions
in Iran vary widely, in every province, a council
should be set up in order to identify the priorities
for development and production of cleaner pro-
ducts.

6. The role of international agencies is also highly
significant. These agencies could work in these
areas through transferring experiences of other
countries in formulating national plans and clea-
ner products and also for the purpose of transfer-
ring the know-how needed by the industries.
Their financial assistance could also work as a
leverage for motivating domestic investments.

7. Universities should develop courses on special
fields related to training in cleaner production,
whereby the Thailand model could be used [16].

8. A national center for cleaner production/cleaner
products should be established as soon as poss-
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ible so that the Iranian industry will be improved
both economically and environmentally.

9. Regarding the bureaucratic structure and slow
pace of change within the government, it would
be appropriate to encourage all NGOs to have
active roles in all stages of planning, implemen-
tation, awareness raising, training, etc.

10. It is clear that designing and implementing such
planning is not possible through a single entity
and all governmental, academic, and manufactur-
ing sectors, the public and the media should have
active participation at both national and provin-
cial levels.

Fortunately, today there has been an increase in
public awareness with regard to the issue of environ-
ment and many NGOs are currently actively working
for protection and cleaning of the environment, and
helping to protect wildlife and biodiversity. They are
also actively fighting against pollution from transpor-
tation vehicles and industrial polluters although they
have a long way to go before achieving the urgently
needed improvements.
Considering these environmental/human health facts

and that the government of Iran has a major role in
the economy of the country and based on the Consti-
tution, it is responsible for protecting the environment
for present and future generations, ‘it should lead the
development and implementation of the, ‘‘holistic and
integrated cleaner production strategy for all of Iran’’.
The government should support the development

and implementation of cleaner production practices in
the industries through financial motivation, legal obli-
gations, pressure on the governmental organizations,
training experts needed for helping industry to
implement this strategy, rendering information and
technological services, imposing environmental fines for
non-compliance with environmental regulations and
norms, cooperation with international organizations
and through other means.
Fortunately, nowadays, cleaner production practices

have been proven to be economically and environmen-
tally beneficial in countries throughout the world,
including some limited examples from Iran and sur-
rounding countries also. Experience has shown that
industries would be able to save substantial amounts of
money, natural and human resources if they apply clea-
ner production since:
– I
t would lead to better processes and products;

– I
t would save energy and materials;

– I
t would improve their competitiveness due to
increased usage of modern techniques and tech-
nologies;
– I
t would reduce violations of environmental laws
and the need to pay fines for that reason;
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t would improve the safety and health of the
staff;
652

653

– I
654
t would raise confidence and productivity among
the staff;
655
– I

656

657
t would help the company to improve its image
within the community, among customers and
among other companies;
658

659

– I
660
t would reduce the excessive costs of end-of-pipe
pollution control methods.
661

662
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664

665

666

667

668

669

670

671

672
In this way, it does not seem that capital constraints
should hinder the activity of practicing cleaner pro-
duction in Iran.
This research was done to draw the attention of

governmental bodies as well as the private sectors
towards the potential benefits to Iranian industry and
society for them to implement cleaner production. In
order to make rapid progress in this direction, the
following research is urgently needed:
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ow to involve the government in promoting
cleaner production and to mobilize public aware-
ness on the urgency to make improvements so as
to help ensure governmental, industrial and aca-
demic partnerships in bringing about the urgently
needed changes?
681
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685
ow to develop strategies and priorities for the
non-industrial sectors of the country to also
implement cleaner production concepts and
approaches?
686
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688
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690
ow to develop and utilize cleaner production
training materials to train governmental, indus-
trial and academic personnel in the concepts, tools
and approaches of cleaner production?
691
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ECow to effectively deploy cleaner technologies and

optimal management practices within each of the
industries?
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