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reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.
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""Give the water planet a brake"

Contract No. 16001096
[Final Report]

Project No. MP/EGY/04/134

Development of the solvent sector strategy for ODS solvent
phase-out in low consuming units in Egypt

Qur Mission:

To improve the quality of life for all Egyptians through responsible management of our
renewable and non-renewable natural resources and through optimizing the regulations of the
environment & industry, in order to foster sustainable development of Egypt.
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Conclusion

Protecting the stratospheric ozone layer by controlling the production and use of ozone-
depleting compounds has been an environmental concern since the mid-1970s, when it was
discovered that chlorine could potentially deplete the ozone layer. Not until significant losses
of ozone were reported in 1985, however, did ozone depletion become an important
international issue. The principal international policy instrument for protecting the
stratospheric ozone layer is the Montreal Protocol on Substances That Deplete the Ozone
Layer. Many countries, and even some cities and other sub-national authorities, have taken
action to control production and use of chlorofluorocarbons and other ozone-depleting
substances. Much of the National/Sub-national Ozone Policy Formulation is in response to
the Montreal Protocol, although several countries had taken steps to control ODS prior to the
international agreements set forth in the Protocol.

In response to these policy and regulatory developments, industrial organizations directly
affected have been actively engaged in developing alternative substances to CFCs and other
ozone-depleting compounds.

Several environmental and economic factors need to be considered in Chlorofluorocarbon
Phase-out, such as safety characteristics, efficiency, ozone-depletion potential, and economic
impacts on industry of phase-out schedules for existing ODS.

In contribution to all the efforts related to the OD solvents phase-out in Egypt it is
recommended to conduct an awareness (2) two days Workshop Program:

& Elaborating information regarding the (MP) provisions and national legislation
related to OD Solvents phase-out forewarns of the phase-out deadline
implications.

<= Introducing the viable alternatives of ODS (Solvents & Technologies)
targeting the main characteristics of safety, efficiency, ozone-depletion
potential, and economic impacts on industry to meet phase-out schedules for
existing ODS:

= Providing training activities and technical assistance on viable
alternatives on OD solvents use.

= Providing awareness campaign explaining the negative effects of OD
Solvents on human health and environment.

= Setting up an information campaign through mass-media, Internet
websites, and distribution of brochures and posters along with the
Ministry of Education correspondence updating the curriculum syllabus ,
including the negative impacts of ODS.

< Organizing of seminars, training sessions and maintaining a permanent contact
between the EEAA and the Governmental affecting sectors program in
compliance with the Montreal Protocol.
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
(UNIDO)

Vienna International Centre, P O Box 300,
£4-1400 Vienna, Austria
Telephone: 26026, Telefax: 26026/6815/6816

"Give the water planet a break"

. Contract No. 16001096
[FIRST Report]

Project No. MP/EGY/04/134

Development of the solvent sector strategy for ODS solvent
phase-out in low consuming units in Egypt

Our Mission:

To improve the quality of life for all Egyptians through the responsible management of our
renewable and non-renewable natural resources and through optimizing the regulation of the
environment and indusiry, in order to foster the sustainable development of Egypt.
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This study is ditectly commissioned by the United Nations Industrial
Development Organization (UNIDO) to help quantify the remaining
ODS used by small scale industries (SSI) in Egypt. Because the
remainder of the ODS phase-out projects in Article 5 countries will
probably be more complex than past projects, a linkage between
investment activities, policy and regulatory activities as well as non-
investment activities is identified and developed herewith.

The goal of this survey is to cater to individual needs. An in depth analysis prior
to actual ODS elimination will allow a strategy to be formulated which takes
into account variances in the amount and type of ODS consumption and/or
production, the tegulatory environment, the existing approach to phase-out and
the capacity of the local institutions to carry out ODS projects. This tailored
approach ensutes that the countty is fully engaged in the final stages of ODS
elimination and that its special citcumstances which impact phase-out are fully

addressed.

Designed as one part of the larger research effort, this survey provides information only about
ODS wused in Small Scale Industries.

The tesults in this report are a significant contribution to the broader question
because little is known about the use {or misuse) of ODS used in SSIs. Before
this sutvey, logistics information quantifying the amount of ODS. Howevet,
that information failed to account for ODS acquited outside of the country and

provided little information about how ODS are used by the average SSI.

In an effort to gather additional information, this survey was designed to solicit
detailed data both on ODS used by SSI and the side effects occurring from
those uses. The data consist of questionaire interviews with 42 SSI who were

randomly selected to be statistically representative of the entite country of

Egypt.




Data Collection Mood

We administered the surveys by telephone via a centralized telephone
interviewing facility located in SIEN, office. It was designed for making
online data collection possible. using a current computer assisted survey
execution system. The system displays each interview questionnaire on the
computet screen for interviewers to read, and allows direct entry of
responses into the computer database at the time of the interview, while
employing real-time edit and logic checks. It facilitates implementation of
complex survey designs such as this one, because it can quickly determine
sample eligibility, provide apptopriate skipping and branching routines, and
tailor question wording to respondent characteristics or previous answers.
The system includes sample management as well as automatic call

scheduling and case delivery.

This allowed our interviewing staff to maintain the status of each case in the
sample and to work the sample efficiently according to survey priorities and
scheduled appointments. Some respondent tracking was also done with the

help of this system. The central monitoring system enabled both for quality

control and interviewer guidance.




Description of the main survey instruments

et

We designed the survey instrument around two primary objectives:

» Collecting appropriate data to identify and quantify SS1 use of ODS;
and

« Enhancing valid recall of events while limiting biases and distortions
to memory that could result from the eight- to nine-year lapse

between events and the survey itself.

Our definition of "appropriate data" was driven by the determination of
what information would be necessary to accurately portray use and exposure
levels. We also carefully organized and presented the survey questions so
that SST's recollection of details from eight to nine years prior would be

most likely to sharpen during the interview.

We conducted an extensive literature review of other retrospective studies to
evaluate survey methods used to reduce recall bias. This review and its
findings, in combination with the insight gained from our initial pretests,

guided the sutvey's final organization and grouping of topics.

Appendix 3.A. provides additional details about the surveyed SS1Is using
ODS, and Appendix 3.B provides additional details and a complete

discussion "questionnaire” of the recall bias results.
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Scientific Chemical Industries Group

The process of reducing chemical onsiaughts on the ozone layer has been
guided by well defined scientific and management interventions, the world
over. The latter includes financial mechanisms to support changeover to
relatively safer altenatives in developing countries.

The objective is to minimize economic dislocation and obsolescence costs
through capacity building of all technical stakeholders to adapt to the

changeover. Recently recorded levels of ozone in the stratosphere appear to
reflect the positive impact, signaling significant success.

1t is however a major challenge to sustain this success.




Significant success

At a time when debates on the causes and effects of climate change are
tending to polarize patticipation in mitigation, the case of protection of
the ozone layer appeats to be growing in strength and momentum. Clear
quantifications of the extent of depletion, tools and techniques to prevent
release of ozone depleting substances (ODS) and capacity building for use
of alternatives are responsible for this success. More than USD 1.5 billion
has been approved to suppott 4600 projects in 134 countries to help
phase out nearly 1, 73,000 ODP tones of consumption in addttion to
another 62,200 ODP tones of production . NASA’s satellite observations
have provided evidences of recovery of the ozone layer; through an

observed decrease in the extent of depletion.

During the current compliance period, monitoring of progress is critical
to understand causes for inability to sustain phase out and the risks
associated. This is of particular interest to the funding mechanism which
would choose to concentrate its tesources only on countries which
categotically fulfill compliance commitments. Additionally, the danger of
the final stages of phase out activities being overlooked as small and
insignificant looms large. This is especially true when competition for

resources is expected to increase when other environmental priorities may

also emerge.




Several countries have initiated joint action against illegal trade. For instance,
Hungary hosted a meeting on promoting compliance with trade and licensing
provisions of the Montzeal Protocol in Countries with Economies in Transition
(CEIT). This meeting was organized jointly with the UNEP IDTIE under the
Global Environmental Facility’s regional project on the stated aspect. The
participating countties pledged to strengthen ODS monitoring and control
opetations in the region. A similar initiative has also emetged as a tripartite
agrecment involving Afghanistan, Iran and Pakistan. The National Academy of
Custom Excise and Narcotics (NACEN), India plays a very important role in
building capacities of customs officers in India and several countries of the Asia
Pacific region, in conjunction with the Green Customs initiative of the UNEP.
Several investment projects and technical assistance initiatives are also in
progress to ensure change over to alternatives. It is however important to
sustain these interventions and prioritize investment of resources through a
comprehensive undetstanding of the bartiers to be overcome. A well-structured
mechanism of information support for all the concerned stakeholders is crucial
to guide apptropriate action, especially during the present compliance phase.
Information support to stimulate adaptation

During this compliance phase it is important to ask if all the erstwhile
users of ODS are adequately aware of the phase out schedule and tools and
techniques for using altetnatives. It is equally important to see if regulations
create a milieu which stimulates transition and cottect reporting of compliance.
Other questions which become relevant at this stage include the following:

Are civil society representatives aware of the impact of radiations and
preventive measures?

Are financial institudons engaged adequately to strengthen access to
alternatives?

What will be the consequences of non - comphance at the individual firm level
and collectively at the country level?

Media support to periodically deliver appropriate information

The proposed medium is aimed at
T Collecting relevant information on the stated aspects

T Write periodically (once - a - month) in local news media and disseminate
through the internet too, about the realities of phase-out. SIEN will enable
the process of accessing relevant information, for you to writc about by
Periodically posting UNIDO with materials you can refer, and Helping to
establish contact with the Head of our country’s National Ozone Unit.




Survey Data

'This project is organized into two main reports and two appendices.
In FIRST REPORT, we discuss the population we surveyed and the survey
instrument in detail. In that repott we also address the methods we used to
aid respondents’ recall and describe the second, follow-up survey we fielded
to assess tecall bias. The Appendices presents our main finding in multiple
tabulations of the survey datﬁ. In particulat, it presents tabulations of SSI ‘
uses ODS by Quantities and volumes of usage and tabulations of SSIs use
of ODS by Applications. ‘
Then present the details of the survey instrument, the sampling
methodology, our analytic methods, and the details of our recall bias analysis
In the SECOND REPORT, indicating the NATIONAL STRATEGY.

_Annex#3.A |
Please find attached survey sheets elaborating the SSIs surveyed along with the actual
| ODS used through the period (2003 — 2005).

| Annex #3.B

Please find the following SSI ODS use filled questionnaire.
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Montreal Protocol preamble

The Montreal Protocol on Substances That Deplete the Ozone Layer is a landmark
international agreement designed to protect the stratospheric ozone layer. The treaty
was originally signed in 1987 and substantially amended in 1990 and 1992. The
Montreal Protocol stipulates that the production and consumption of compounds that
deplete ozone in the stratosphere--chlorofluorocarbons (CFCs), halons, carbon
tetrachloride, and methyl chloroform--are 10 be phased out by 2000 (2005 for methyl
chloroform). Scientific theory and evidence suggest that, once emitted to the
atmosphere, these compounds could significantly deplete the stratospheric ozone layer
that shields the planet from damaging UV-B radiation. The United Nations
Environment Program (UNEP) has prepared a Montreal Protocol Handbook that
provides additional detail and explanation of the provisions. Presenting an-in-depth
look at causes, human and environmental effects, and policy responses to
stratospheric ozone depletion.

The Vienna Convention for the Protection of the Ozone Layer (1985), which outlines
states’ responsibilities for protecting human health and the environment against the
adverse effects of ozone depletion, established the framework under which the
Montreal Protocol was negotiated. ;

The Montreal Protocol on Substances that Deplete the Ozone Layer is mainly
considered to be one of the first international environmental agreements that include
trade sanctions to achieve the stated goals of a treaty. It also offers major incentives
for non-signatory nations to sign the agreement. The treaty negotiators justified the
sanctions because depletion of the ozone layer is an environmental problem most
effectively addressed on the global level. Furthermore, without the trade sanctions,
there would be economic incentives for non-signatories to increase production,
damaging the competitiveness of the industries in the signatory nations as well as
decreasing the search for less damaging CFC alternatives.

Given the threats to life that have been averted through this landmark treaty, few
would challenge their statement as hyperbole. Ozone, whose existence was unknown
until 1839, has been characterized as “the single most important chemically active
trace gas in the earth's atmosphere.” Without it, life as it currently exists on Earth
could not have evolved. The Montreal Protocol, by phasing out certain chemicals,
preserved the stratospheric ozone layer that absorbs harmful ultraviolet radiation from
the sun. Depletion of this thin gaseous shield which, if compressed to the planet's
surface, would be no thicker than gauze would have incalculable impacts on human,
animal, and plant cells, as well as on climate and ecological systems.

Recent research, for example, indicated that if anthropogenic ozone-depleting
substances had continued their rapid accumulation in the upper atmosphere, there
would have been a “runaway increase” in skin cancer over the next several decades.
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And yet, while the treaty was under negotiation, the science was still speculative,
based on projections from evolving computer models of imperfectly understood
atmospheric processes models that yielded varying, sometimes contradictory
predictions each time they were refined. Moreover, measurements revealed neither the
theorized mid-latitude depletion of ozone nor any of the predicted impacts. The
scientific, economic, technological and political issues involved in the negotiations
were staggeringly complex. Chlorofluorocarbons (CFCs) and related substances
seemed virtually synonymous with modern standards of living. They were ideal
chemicals nonflammable, nontoxic, noncorrosive. In the 1980's, they were finding
new applications in thousands of products and processes across dozens of industries,
from electronics, refrigeration, insulation, and plastics, to telecommunications,
aerospace, pharmaceuticals, and agriculture. Powerful political and economic interests
were aligned against meaningful controls.

Nevertheless, within less than six years after negotiations began in late 1986, the
Montreal Protocol had been ratified by more than 100 (later over 160) nations and had
undergone two major revisions that expanded the list of controlled substances from 8
to over 90 and that considerably strengthened timetables for reduction and phaseout of
the dangerous chemicals. A veritable technological revolution was unleashed that in
only a few years transformed entire industries. The protocol created the first-ever
global environmental fund to assist developing nations, and promoted an
unprecedented North-South collaboration in researching and diffusing new
technologies that have now made ozone-depleting substances obsolete.

Even so, it was a near thing. For decades after their discovery in the 1930's, no one
suspected that these “wonder-chemicals” could cause any harm, much less to the
critical ozone layer. And, because the CFCs and their cousins have such long
atmospheric lifetimes, their deleterious impacts will still be felt for decades, even after
new emissions cease.

Unquestionably the indispensable element in the success of the Montreal Protocol
was the role of science and scientists. Without the curiosity and courage of a handful
of researchers in the mid-1970's, the world might have learned too late of the deadly,
hidden dangers linked with rapidly expanding use of these substances. The initial,
now legendary, hypotheses of Sherwood Rowland and Mario Molina at the University
of California-Irvine unleashed a storm of criticism and controversy. They were
vindicated by the 1995 Nobel Prize in Chemistry (together with Paul Crutzen of the
Netherlands), but it is worth noting that the first popular book on this subject,
published in 1978, was entitled The Ozone War.

The complexity of the research effort was enormous. Ozone amounts to considerably
less than one part per million of the total atmosphere, with 90 percent of it
concentrated above six miles in altitude. The intrinsically unstable ozone molecules
are continually being created and destroyed by complex natural forces involving solar
radiation and interactions with even more minute quantities of other gases. Moreover,
stratospheric ozone concentrations fluctuate wildly on a daily, seasonal, and solar-
cyclical basis, and there are great geographical as well as altitudinal variations.
Amidst all these fluxes, scientists faced a formidable challenge in predicting, and then
detecting, the minuscule “signal™ of a downturn in stratospheric ozone concentrations.
This necessitated the development of ever more sophisticated computer models to
simulate the stratospheric interplay among radiative, chemical, and dynamic processes
such as wind and temperature for decades or centuries into the future. Intricate
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measuring devices had to be created and fitted onto aircraft, satellites, and rockets to
monitor remote gases in quantities as minute as parts per trillion.

To understand the implications of a fading ozone layer, scientists had to venture far
beyond atmospheric chemistry: they had to examine our planet as a system of
interrelated physical, chemical and biological processes on land, in water, and in the
atmosphere — processes that are themselves influenced by economic, political, and
social forces. The Montrea] Protocol became a truly multi- and interdisciplinary
effort. Over the years, researching the dangers and solutions involved not only
chemists and physicists, but also meteorologists, oceanographers, biologists,
oncologists, economists, soil scientists, toxicologists, agronomists, pharmacologists,
electrical, chemical, automotive, and materials engineers, botanists, entomologists,
and more. It was not sufficient, moreover, for scientists merely to publish their
findings. In order for the theories to be taken seriously and lead to concrete
countermeasures, scientists had to interact with diplomatic negotiators and
government policy makers. This meant that they occasionally had to leave the famihar
atmosphere of their laboratories and assume an unaccustomed shared responsibility
for the policy implications of their research. The history of the Montreal Protocol is
filled with instances of scientists called upon to analyze the implications of alternative
remedial strategies and policy measures.

International scientific consensus was also essential. The development of an accepted
common body of data and analysis was prerequisite for a political solution among
negotiating governments whose positions were initially very far apart. In 1984, a
remarkable collaborative international research effort was launched, spearheaded by
the National Aeronautics and Space Administration (NASA) and the National
Oceanic and Atmospheric Administration (NOAA), in cooperation with the WMO,
UNERP, the Federal Aviation Administration, the German Ministry for Research and
Technology, and the Commission of the European Communities. The Montreal
Protocol later institutionalized this idea by establishing international expert panels to
periodically assess scientific, technological, economic, and environmental knowledge
and thereby guide the negotiators in the further evolution of the treaty. Over the years
hundreds of scientific experts from dozens of countries participated in the effort to
learn more about both the dangers and the possible technological solutions. This
proved to be a central element in the protocol's success, facilitating agreement by
negotiators on additional measures to protect the ozone layer. In effect, the Montreal
Protocol was deliberately designed to be a dynamic process of narrowing the ranges
of uncertainties, rather than a static solution based on the status quo. The role of
scientists in the ozone history provided useful lessons for the climate change issue. In
the 1980's, scientific assessments on climate change appeared regularly, under the
aegis of WMO and UNEP, from a small group of largely self-sclected scientists called
the Advisory Group on Greenhouse Gases. During the summer of 1987, while
preparing for the conclusive final negotiation in Montreal, I recommended that the US
take an initiative to establish a formalized international assessment body on climate
change, similar to what we were doing on the ozone issue. My Intergovernmental
Panel on Climate Change, founded in 1988, has confirmed this hope.

Another lesson from the protocol's success was the importance of public-education:
interpreting the continually evolving and sometimes confusing data, and
communicating it intelligibly to the public and the media. This information flow
mobilized public opinion on the potential dangers of a diminishing ozone layer, and
thereby promoted political consensus for both policy measures and for funding
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research. The proponents of actions to protect the ozone layer generally avoided
exaggerating their case as a means of capturing media and public attention. In this
way, they maintained credlblhty and did not provide gratuitous ammunition to those
interests that sought to minimize the problem. In 1976-78, US media interest,
promoted and nurtured by some scientists, legislators, and environmental
organizations, stimulated decisions by millions of individual consumers that led to the
collapse of the domestic market for CFC aerosol sprays even before there was any
government regulation. Later, UNEP and WMO played prominent roles, through
workshops, publications, and electronic media, in disseminating relevant information,
including the availability of new technologies, to officials, business, and public
around the world.

The history of the Montreal Protocol also underscored the importance of having
sufficient funding for all levels of science, from curiosity-driven basic research to
applied engineering solutions. Initially, most funding came from government sources,
in particular NASA and NOAA in connection with their space-related research. But
this was not always the case.

Concluding Ozone Depleting Substances Phase-out

The National Phase-out Strategy has been developed to continue ozone depleting
substances (ODS) phase-out in Article 5 countries in view of a changed environment.
The strategy would comprise of several approaches, such as surveys, umbrella
projects, policy development and/or recycling/recovery plans which would be
assembled in accordance to the particular needs of Egypt.

Past projects focused on phasing out ODS from enterprises which were large and easy
to identify. As these types of projects are complete or entering their final phases, there
is a need to take on projects which will phase out the remaining ODS which is
consumed primarily by small sector industries {SSIs) and/or residual users in the
solvent, foam and aerosol sectors. While each enterprise in these sectors may use
small amounts of ODS compared to larger enterprises, these small enterprises are
large in number. Therefore the total ODS consumed is substantial. Ignoring these
enterprises and residual users could result in increased consumption and risks which
wotuld undermine the progress made in larger enterprises.

Because the remainder of the ODS phase-out projects in Article 5 countries will
probably be more complex than past projects, a linkage between investment activities,
policy and regulatory activities as well as non-investment activities will have to be
identified and developed. As we are dealing with SSIs.

Different incentives may be required to promote effective conversion in this sector.
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Protocol Amendments

London Amendment

The London Amendment was adapted in 1990 at the Second Meeting of the Parties to the Montreal Protocol held
in London. The amendment introduced control measnres for both production and consumption for three new groups
of substances, namely other haiogenated CFCs (Annex B, Group I substances), Carbon Tetrachloride (Annex B,
Group IT) and Methyl Chlorsform or 1,1,1-trichloroethane (Annex B, Group II). Control measures also
included restrictions on trade with non-Parties.

The financial mechanism was also established (Article 10 of the Protoco]) for providing financial and technival
assistance to developing conntries to enable their compliance with their obligations under the protocol. The financial
mechanism meels the agreed incremental costs of developing countries in order to enable their compliance with the
control measures of the Profocol,

The amendment further introduced HCFCs (Annex: C, Group I substances), but only reguired reporting of
production and consumption data for the Annex and did not introduce control measures for the Annex Group. ‘

The London Amendment entered into force on 10 August 1992.

Copenhagen Amendment

The Copenbagen Amendment was adopted in 1992 at the Fourth Meeting of the Parties to the Montreal Protocol
held in Copenhagen. The amendment introduced control measures for consumption only for HCFCs (Annex C,
Group 1 substances). The amendment further introduced control measures for both production and consumption for
two new groups of substances, namely HBFCs (Annex C, Group IT substances) and Methy! Bromide (Annex E,
Group 1).

The Copenhagen Amendment entered into force on 14 Junel994.

Montreal Amendment

The Montreal Amendment was adopted in 1997 at the Ninth Meeting of the Parties to the Montreal Protocol
held in Montreal. This is the only amendment that did not introduce new substances to the protocol. Instead, the
amendment iniroduced the requirement for licensing systems to allow control and monitoring of trade in substances
controlled nnder the protocol.

The Montreal Amendment entered into force on 10 November 1999.

Beijing Amendment

The Beijing Amendment was adopted in 1999 at the eleventh Meeting of the Parties to the Montreal Protoco! held
in Beijing. The amendment introduced control measures for production for HCFCs (Annex C, Group 1
substances) and imposed restrictions on trade with non-Parties for these HCEFCs. The amendment further
introduced control measures for both production and consumption for one new group of substances, namely
Bromochloromethane or BCM (Annexc C, Group 11 substance).

The Beijing Amendment entered into force on 25 February 2002,
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Egypt has been among the most active Article 5 countries in ratifying and enforcing the
Vienna Convention, the Montreal Protocol and its amendments. Exhibit 3 illustrates the
ratification and acceptance dates as of 2 April 2004 (UNEP).

Ratification and Acceptance Dates

Convention/Protocol/Amendment

Ratification

Entry into force

Vienna Convention

9 May 1988

7 August 1988

Montreal Protocol

2 August 1988

31 October 1988

London Amendment

13 January 1993

13 April 1993

Copenhagen Amendment

28 June 1994

26 September 1994

Montreal Amendment

20 July 2000

18 October 2000

Beijing Amendment

Regulations

Ministerial Decree No. 977 (8 Nov. 1989) bans the use of CFCs in new aerosol
industries as of January 1991.

Ministerial Decree No. 633 (31 Dec. 1994) bans the import and use of ODSs in the
manufacture of air-conditioning, refrigeration and aerosol equipment (except for
medial uses). Ministerial Decree No. 977 (8 Nov. 1989) bans the use of CFCs in new
aerosol industries as of January 1991.

Action publication 18 (7 Oct. 1999) concemns the control of all imported ODS
entering the country through the Customs House.

Monitoring
The Ozone Unit monitors the consumption data for all ODS.
The Government has offered and intends continuing to offer continuity of activities

and endorsement for the projects through the institutional support (Ozone Unit) over
the next years. This will guarantee the success of any activity approved for Egypt.




The Egyptian Government has taken several initiatives and measures to phase out
ODS. Some major actions and achievements of the Government, during 1993-1997,
are given below:

Regulatory measures

Trade in ODS with Non-Parties was banned. Disposal of old equipment in an ozone-
friendly way was mandated in legal agreements that were to be signed for the
implementation of approved projects. Annex A and B substances were brought under
the ambit of licensing for purposes of imports and exports. Exports of these
substances to non-Article 5 countries was banned. All exports of CFCs to Article 5
countries were to have the label "New produced CFCs". Comprehensive regulations
on ODS phase-out are under development. The first round of discussions has taken
place with EEAA, Ministry of Law, industry, etc. The first round of consultations
with other government departments are ongoing.

Institutional Framework

Egypt ratified the Montreal Protocol in August 1998. In 1992, Egypt prepared a
Country Programme incorporating the national strategy and action Project to phase
out ODS in line with the Montreal Protocol control schedule. The action plan
proposed to address each of the ODS consuming industry sectors, through six
elements, namely, institutional measures, regulatory measures, incentive and
disincentive measures, awareness and information dissemination, investment and
technical assistance and monitoring. The 1992 CP was approved at the 8™ Meeting of
ExCom in October 1992.

The Government prepared a Country Programme Update in 2000 (2000 CPU} with
the assistance of the World Bank, UNDP and the industry, under which the ODS
consuming sectors were re-surveyed. The updated country programme renewed and
reinforced Egypt’s commitment, strategy and action plans to eliminate ODS and is
intended to serve as a guideline for future activities related to meeting Egypt’s
obligations under the Montreal Protocol.

The activities related to ozone layer protection and implementation of the Montreal
Protocol! are co-ordinated by the Ozone Unit, within Egyptian Environmental Affairs
Agency (EEAA).

To provide regulatory and policy support for enabling the industry to eliminate ODS,
the Government of Egypt has taken the following initiatives and actions:

Establishing a licensing and quota system for import of ODS from 2003.

5 3
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Active monitoring of the progress of implementation of projects funded by MLF.
Formulating guidelines and regulations as necessary for policy implementation.

Supporting public awareness initiatives and campaigns for promoting ozone layer
protection at the consumer level.

Regular interaction with other ministries and departments, industry representatives
and implementing agencies for information dissemination related to impact of policy
measures.

Promoting research and use of ozone-friendly technologies.

Providing incentives and rewards for development and use of ozone-friendly
technologies.

Fiscal measures

The government decided in January 1995 to fully exempt from payment of customs
and excise duties all capital goods required to implement ODS phase-out projects
funded by the Multilateral Fund (MLF). This benefit was later extended for all MLF-
eligible projects and items of recurring use, whether or not MLF assistance was
requested/available at the time of implementation of the ODS phase-out project.
Egypt financial institutions decided in April 1995 to stop financing/refinancing new
ODS producing and/or consuming enterprises. The Government of Egypt has
exempted companies making new investments in non-ODS technologies from paying
customs and excise duties with effect from March 01, 1997.




Overall Consumption of ODS in Egypt

Egypt ratified the Montreal Protocol on 2 August 1988 and qualifies under paragraph 1
Article 5 of the Protocol for a 10-year delay in the phase-out of ODSs and for assistance
from the Multilateral Fund for the Implementation of the Montreal Protocol in
accomplishing the phase-out. Egypt does not produce ODSs. In 1991 the total
consumption was 1,730 tons or 0.03 kg per capita. The major demand has been
concentrated in the industries which manufacture and service domestic refrigerators, large
air conditioning systems and in the foam industry, which produces cushioning, furniture
and packaging materials.

In 2003 Egypt consumed 3,765 actual MT of ODSs, distributed by Sector as shown in
Exhibit 1. There is no production of ODS in Egypt.

Fxhibit 1 2003 ODS consumption by Sector, actual MT
Sector MT ODS % of total comments
Aerosol 0 0
Foam 152 4.04
Fire fighting 25 0.66
Refrigeration, manufacture 253.33 6.73
Refrigeration, servicing 2,625.4 69.73
Solvent 206.75 5.49
Process agent 51 1.35
Methyl bromide 451.48 11.99
Tobacco fluffing 0 0
Total 3,764.96 99.99

The industries involved with ODS use in Egypt are mainly engineering industries
which manufacture household refrigerators, freezers, room and auto air conditioners,
commercial air conditioning units, systems for industrial refrigeration, aerosol sprays
and foams. Halons are used for fire extinguishers and central fire protection systems.
Methyl bromide is used in agriculture.

The 2003 ODS overall consumption is summarised in Exhibit 2.




Exhibit 2. 2003 ODS consumption (as reported to UNEP}

2003 Consumption (tons)

Type of ODS
ODP-weighted

Actual, MT oDP MT % |
CFC-11 149 1.0 149 8.78
CFC-12 918 1.0 918 54.12
CFC-113 33.75 0.8 27 1.59
CFC-114 0 1.0 0 0
CFC-115 73 0.6 43.8 2.58
Halon 1211 10 3 30 1.77
Halon 1301 15 10 150 8.84
TCA 180 0.1 18 1.06 ]
CTC 10.73 1.1 12.98 0.67 |
HCFC-22 1,932 0.055 106.26 6.26
HCFC-141b 39 0.11 429 0.25
HCFC-142b 15 0.065 0.975 0.06
HCFC-123 0 0.02 0 0
Methy! Bromide 396.65 0.6 237.99 14.03 j
Total L3:77113 1,698& 100.01

ODS consumption in the Solvent Sector has been split between electronics, optics, metal
cleaning and formulation of cleaners. In 2003 EEAA reported that the Solvent Sector
consumed 45.98 ODP MT of ODS, comprising 15 ODP MT of CFC-113, 18 ODP MT of
TCA and 12.98 ODP MT of CTC. This constitutes 2.6% of the 2003 ODP-weighted ODS
consumption.

N.B. - It should be noted that the 2002 and 2004 UNIDO Surveys found that one user of
CFC-113, ADCO (6.25 ODS MT or 5 ODP MT CFC-113) was in fact using CFC-113 in
a medical application, namely as an ingredient in topical aerosols. ADCO is also using
CFC-12 as propellant in MDI formulations. Therefore the ADCO project will be
submitted separately and not as part of this Terminal Umbrella Project, in order to avoid
having two projects for the same enterprise.




The Solvent Sector

Exhibit 3 gives the quantities (ODP MT, all Sectors) as reported by Egypt to the
Ozone Secretariat and published in UNEP/Ozl .Pro/ExCom/38/58, Annex II. These are
used to establish the baselines for the Solvent Sector {(average of 1998-2000).

Exhibit 3: Quantities (ODP MT, all Sectors) as Reported by Egypt to the Ozone
Secretariat.
1998, ODP Baseline (Solvent
ODS MT 1999, ODP MT | 2000,0DPMT | o r), ODP MT
CTC 55.0 33.0 275 38.5
TCA 25 33 20 26.0
CFC-113 Included with CFCs, no separate figure for CFC-113 ]

Recent reported consumption

Exhibit 4 gives the quantities (ODP MT) as reported by Egypt to the MLF for consumption in the
Solvent Sector in 2001, 2002 and 2003.

Exhibit 4. Quantities (ODP MT) as reported by Egypt for consumption in the Solvent Sector.

ODS | 2001, ODP MT | 2002, ODP MT | 2003, opp mt | Baseline, Solvent Sector,
ODP MT
CTC i 10 12,08 385
TCA 15 19 18.0 26.0
CFC-113 w17 i w3150 | CFC-113 included with
CFCs
Total 43 45 4598 T

*QOriginal 8.8 ODP MT corrected to 12.98 OGDP MT (letter of 23/09/2004 from EEAA to UNEP)
*¥By back-extrapolation since no separate figure reported for CFC-113 (included with CFCs)
**+*[ncludes 5 ODP MT from a medical project (ADCO) which will be submitted separately

UNIDO submitted the Terminal Solvent Sector Umbrella Project to the December
2004 ExCom meeting. The Project was implemented through two annual
implementation programmes and upon completion resulted in the complete phase-out
TCA, CTC and CFC-113 in the Solvent Sector in Egypt by the end of 2006. The
Project covered the technology conversions in the identified eligible enterprises in the
Solvent Sector and ensure timely, sustainable and cost-effective phase-out through a
combination of investment, technical support and policy/management support
components. The total eligible incremental costs and the requested grant for the
Terminal Solvent Sector Umbrella Project in Egypt amounted to US$ 778,464. A total
consumption of 40.98 MT ODP (12.98 of CTC, 18 of TCA, 10 of CFC-113), based -
on reported 2003 consumption (less 5 MT CFC-113 from a separate medical Project
at ADCO), was phased-out with the funding provided by the Terminal Solvent Sector

Umbrella Project.




The Solvent Sector projects earlier implemented contributed to the total phase-out of
40.8 ODP MT.

The remaining use of OD solvents in the small scale industries still has to be
addressed and it is the subject of the present contract with SIEN Group which is to
conduct a survey of small scale users and develop a National Strategy for complete

phase out of OD solvents in Egypt.




Features of the National Phase-out Strategy:

This new strategy can be differentiated from other Ozone Depleting Substances (ODS) phase-out
strategies in several ways. First, as the title implies, the National Phase-out Strategy is country

specific. Because each country which will qualify for this type of assistance will have a unique

framework in face of ODS phase-out, the strategy will have to cater to individual needs. An in

depth analysis prior to actual ODS elimination will allow a strategy to be formulated which takes
into account variances in the amount and type of ODS consumption, the regulatory environment,
the existing approach to phase-cut and the capacity of the local institutions to carry out ODS
projects. This tailored approach ensures that the country is fully engaged in the final stages of

ODS elimination and that its special circumstances which impact phase-out are fully addressed.

Second, the National Phase-out Strategy would provide flexibility in how Egyptian
government phase out ODS, thereby allowing the country to decide how funding should be
“allocated while developing and strengthening their institutional capacities. In addition, this
flexibility opens up possibilities for introducing innovative projects and conversion

technologies.

Third, the National Phase-out Strategy would be comprehensive and absolute and would aim
to address all remaining ODS consumption in Egypt. The preliminary stage of such an
approach is thus crucial because success will only stem from an accurate assessment of
remaining Ozone Depleting Substances (ODS) SSI users. This task could prove to be
daunting, however, and will require the cooperation of several actors (ODS end-users,
suppliers of chemicals and equipment, local government, implementing agencies, etc). Once

users are identified, the government can work towards final phase-out.

Finally, the National Phase-out Strategy will combine multiple approaches; including hiring
third party (Event Managements "Seminar”, Press, & Media), to ensure that total phase-out is

achievable. Because the strategy is broad based and country directed, it can incorporate

approaches which are crosscutting in their goals. For instance, elimination of ODS could be |

combined with other environmental objectives. In addition, new approaches might have to be
developed and included as part of the strategy as special circumstances of client usage or,

innovations in the field are disclosed.

In order to ensure that funds (whether they are in the form of grants or loans) are used

effectively and efficiently, the National Phase-out Strategy would link performance based
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implementation to disbursement. Thus, concrete measures of performance as delineated by
the Multilateral Fund Executive Committee and adopted and expanded by the MLF would be
used by Egyptian government, along with its own measures of performance, to examine the
eligibility of beneficiaries for funding. The level of funding by the MLF would depend on the
Egypt's performance in Ozone Depleting Substances (ODS) phase-out as evaluated by an
ongoing, comprehensive auditing system which would be part of the National Phase-out

Strategy
In addition, impediments to phase-out, such as duties on imports, continued

Chlorofluorocarbon (CFC) accessibility, economic difficulties and enforcement breaches

would require special attention by the Egyptian government.
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Survey synopsis

e

Identifying the potential size of the OD Solvents remaining applications in the SSI's
sector in Egypt is considered to be the overall objective of this field survey.

Therefore, strategy promotes sustainable development, defined as "development that meets
the needs of the present without compromising the ability of future generations to meet their
own needs". In relation to atmosphere protection and ambient air quality, sustainable
development principles must be taken into account because if air pollution is not controlled, it
has an increasing impact on quality of life, and uitimately on the life expectancy of the
population of the country. But at the same time, a balance has to be struck between achieving
the aims of sustainable development and on imposing unacceptable economic and social costs
on industry and society. Sustainable development must make due consideration of the
economic impacts associated with all plans and strategies.

Strategic Goals:

Identifying the remaining companies (Parties) Supplying / Consuming ODS (CFC-113,
1,1,1-Trichloroethane, CTC-Carbon Tetrachloride) in their operations as a solvent for
industrial cleaning, or formulation solvent.

Providing the technical assistance required to generate an awareness program tackling the
magnitude significance of the ODS phase-out program following the Montreal Protocol.

Conducting a final survey targeting the identified sectors procuring the ODS to
confirm their phase-out compliance.

Key Objectives:

Two major objectives were distinguished:

I Survey Analysis objectives (First Reporf).
ii Awareness objectives (Second Report).

Measures specified steps necessary for the achievement of the major key objectives.
There are technical, economical, institutional, procedural and informative measures.

Actions undertaken for the implementation of an individual measure or of a package
of measures in order to achieve the objectives. An action is undertaken within a
certain frame by an appointed and responsible party.

No single objective or measure is sufficient to achieve the final OD solvent - related to
human health and environment protection goals, unless there were a package of objectives,
measures and action were finally proposed. There are three ways which the measures and
actions are directed:

o encouraging the use of viable alternatives to OD solvents

o improving monitoring activities

o raising awareness between users and consumers about the benefits for

" human health and for the environment.
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Strategic Key Objectives

Annex#1.A

sllnrev nnalvsls nlliectlves

- Objectives

- Measures

“Actions

Objective 1
Updating the list of OD
Solvents user

1.1,
Identifying the remaining
SSI (ODS) end-users

1 I I

Studying the last updated list of OD Solvents users
and traders, existing at the National Ozone Unit
(EEAA).

1.1.2:

Studying the list periodically elaborated by the local
EEAA on the current OD solvent users identified
based on inspections and env1ronmental permits
issued

113

Gathering the relevant data related to OD solvents
import and export, from the customs authority &
chamber of commerce.

1.2.1

Sending the investigative questionnaire to all
identified SSI end-users.

1.2.2;

Obj&c,z.ve FH
Monioring
ODS consumption

lli‘szt;ablish a contact Maintaining of contact with the identified OD
(Questionnaire) solvents users through the local EEAA and other sub
departments affiliated with EEAA.
123
Performing of inspections to OD solvents users
facilities
2.L1
2.1. Collecting and processing of data related to OD

EEAA Periodic update of
the national database on
OD solvent consumption,
& imports.

solvent production, consumption, import and export
in order to continuously update the national database
2.1.2;

Dissemination-of-questionnaires concemning the
evolution of OD solvents consumption

2.2,

Preparation of periedical
reports on OD solvent
consumption, and import

221
Assessment of periodical reports on OD solvent
production, consumption, import and export

contributed activities
related to OD solvents
use.

methodology nationally
approved for OD Solvents
atmospheric emission
assessment

through the EEAA
315
31 Training programs for preparing OD solvents
Objective 3: E.s t;blishing ofa atmospheric emissions inventories
Assessment of the 3 L2

Elaboration of annual OD Solvents atmospheric
emission inventories

313

National validation by the stakeholders, of the
national emission inventories
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Strategic Key Objectives ontinue)

Annex # 1.B
Awareness nmﬂram olliet:twes
‘Objectives _Measures - " Actions:
4.1. 4 1 I
Elaborating information Conducting awareness seminars,
regarding the (MP) 4.1.2:
 tive 4 provisions and national Setting up of information campaigns through mass-
Objective 4: media, Internet sites and distribution of brochures

ODS User awareness
program forewarns of

legislation related to OD
Solvents phase-out

and posters.

the phase-out deadline 4'2'. .

implications Tralmrllg of local EEAA o _ o ‘
regarding the enforcement | 4.2.1: Organizing of seminars, training sessions and
of the national legislation | maintaining a permanent contact with EEAA
related to OD solvent
phase-out
5.1
Training activities and S.LIL
technical assistance on Organizing of seminars, training sessions on viable
viable alternatives on OD | alternatives on OD solvents use
solvents use

52.n
Objective 5: 52 Setting up of information campaign through mass-
Information, . media, Internet sites and distribution of brochures

Awareness campaigns on

Tgéﬁr:;?:::;;o?tn?or viable alternatives on OD 2.“;1 g osters
complete ODS phase- solvents use Maintaining of permanent contact between oD
out throug viable solvents users and technical advisers through the
alternatives local EPAs and NOU
531
;51: lementation of th Designing of projects to implement viable
plemeTiation of the alternatives on OD solvents use
projects identified in the 530
updated Country Program N . . . .
for the solvent sector Survey and reporting on projects implementation
and outcomes
Objective 6: 611

Public awareness
related issues
and the atmospherically
negative effects caused
by ODS

6.1.

Awareness campaigns on
the negative effects of OD
Solvents on human health
and envircnment

Setting up of information campaign through mass-
media, Internet sites and distribution of brochures
and posters along with the Ministry of Education
correspondence updating the curriculum, including
the negative impacts of ODS.
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Awareness Program & Action plan

0

The focus of this program related is to increasing awareness on:

o The urgency & necessity of the ODS phase-out.

o Solvent sector phase out plan and related regulations,

o Non-ODS technology options, availability of alternatives and technology transfer for the

use of alternatives,

o Participation in phase out activities including training, information exchange etc.

Survey reports indicated that most enterprises using OD solvents were not aware of phase out deadlines

or assistance available under the Maultilateral Fund for phasing out OD soivents and shifting to non-OD

alternatives. Therefore, awareness programs are to be designed to access the end users, mostly of SSls,

through stakeholders offering information and technical assistance related to the available alternatives

in the Egyptian market. It was also important to inform the stakeholders on the status of the phase out

activities and initiatives of the private sector in other countries having similar economic situation.

In addition, enterprises also needed information on the acceptable alternatives to OD solvents, relating

to technical and commercial aspects. There was also the need to educate end-users to employ good

practices for servicing the requirements in the sector.

The needs of the solvent sector, suitable to be addressed through the awareness program, Exhibit 2.A

tabulated here below:

Annex #2 A

Immediate Actions

On-going Studies

Total Phase-out Stage

Elaborating the concepts & terms
of the Montreal Protocol

Regulatory & Legal aspects

Creating awareness of the non-
ODS solvents, their availability
and adoptions.

Regulatory & Legal aspects

Encourage participants in phase-
out activities & workshops
adopting the non-ODS applications

Provision of information on
impact of phase-out activities in
solvent sector through involving
the Educational system to
provide sustainability to the
awareness program

Attracting participants into
involving more into phase-out
activities and adoption of non-ODS

Negative ODS effects on human
and environmental health.

Negative ODS effects on human
and environmental health.

Negative ODS effects on human
__and environmental health,

The National OD Solvents Phase-out Strategy included a survey component on the OD

solvents end uses. This survey revealed the need of addressing the awareness program

objectives to different target groups, depending on the size of the companies and their field of

activity.




The National Awareness Program is targeting the public on broader parameters including the
harmful effects of ODS and depletion of Ozone Layer and subsequently build awareness and
public opinion to purchase non ODS products. But given the short time frame to address the
solvent sector phase out, concentrated awareness was required targeting the industry on
aspects pertaining to the industry. Moreover, focus was also required on provision of

alternative technology options, assistance in shifting to non-OD solvent, good practices.

The National OD Solvents Phase-out Strategy reveated the existence of four target groups:

Large Industrial Plants

Small Size Industries SSIs

New founded companies which are developing activities using solvents
Public involved in connected activities

Each of the identified target groups needs specific information in terms of technical aspects
and also regarding the institutions and organizations to which they have to exchange

information on a permanent basis.

It was planned the target groups to be addressed through local environmental authorities,
direct contacts with EEAA and distribution of awareness materials, relevant information
posted on the site of the Ministry of Environment and Water Management, articles published

in specific environmental publications.

The Action Plan comprises of activities to be carried out under the National Phase-out
Program in order to enable Egypt to completely phase-out the use of ODS in the country in
line with the MP obligations applicable to developed countries. Thé proposed plan entails
non-investment activities and technical assistance to completely phase out the CTC use by the

end of the OD Solvents phase-out project.

The enterprises involved in the solvent industry generally agree that there are alternatives to
replace all OD solvents. Methyl chloroform and CFC 113 has been drastically reduced by

2002, while TCA & CTC are still used in some applications in small size industries, most of

them consisting in cleaning activities at oxygen plants and filling stations.




NON-INVESTMENT ACTIVITIES FOR PHASEOUT OF OD SOLVENTS IN
EGYPT

Awareness activities

There is a significant need for raising awareness regarding Montreal Protocol and
phase out of ODS in the solvent sector as this sector has a significant component of
informal sector and the quantum of phase-out by 2007 is very high. In a country of the
size of Egypt, stakeholders relating to this sector have varying degrees of awareness
on Montreal Protocol and its implication. Low awareness regarding OD solvent phase
out could impede successful phase out of OD solvents used in Egypt and also-result in
risk of illegal use of OD solvents. Moreover, the phase out needs to be aligned in a
manner that does not unduly harm industrial and economic growth or consumer
interests. The above necessitates effective awareness and information exchange
programs for this sector.

Objectives of awareness activities
The focus of the program relates to increasing awareness on:
Solvent sector phase out plan and related regulations.

Non ODS technology options, availability of alternatives and technology transfer for
usage of alternatives.

Participation in phase out activities including training, information exchange etc.

Survey report indicate that most enterprises using OD solvents are not aware of phase
out deadlines or assistance available under the Multilateral Fund for phasing out OD
solvents and shifting to non-OD alternatives. Further, the consumption of informal
enterprises is concentrated in clusters/pockets primarily close to the production
centres of CTC. Therefore, awareness mechanisms have to be designed to access
these consumption pockets through stakeholders offering services in these pockets.

In addition, enterprises also need to be educated on various alternative technology
options to OD solvents along with the technical and commetcial aspects. There is also
a need to educate users to employ good practices for servicing the requirement in the
sector.

The needs of the solvent sector, which may be addressed through the awareness
program supported by training activities are tabulated below:




Key needs of solvent sector

Needs
Immediate needs
Short term needs (1- | Long term needs(3-7
(less than a year) 3 years) years)
Awareness regarding | Regulatory and legal | Awareness on non-
Montreal Protocol aspects OD solvents, their
' availability and
adoption,
Regulatory and legal | Encourage
aspects participation in phase
out activities and Information on
adoption of non-OD | impact of phaseout
solvents activities in solvent
Attract participation ' sector.
in phase out activities
and adoption of non-
OD solvents Effect of CTC on
human and Effect of CTC on
environmental health | human and
environmental health
Effect of CTC on
human and
environmental health

Use of direct communication channels

Besides media such as print, television, radio, publications, pamphlets etc., access to
the consumers in solvent sector can also be developed through mechanisms of direct
communication to users in this sector. Knowledge updates pertaining to phaseout
requirements, Government interventions, rules and regulation, new technologies etc.
should happen through networking with industry representatives and associations.
Use of distribution network to support phaseout

A schematic representation of the distribution network for solvents is given below.

Engaging Cleaner Production Centre inEgypt

Trader

—»

Producers Distributor

Consnmer

Tradear

Use of dealer network presently supplying OD solvent may result in resistance to
propagation of non-OD solvent related information. During the survey, high
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users of OD solvent. It is likely that the dealers may look for options of selling non-
OD alternatives. Therefore, use of dealer network for facilitating to ODS phaseout
should primarily relate to help them develop business opportunites for cleaning
applications using non-ODS solvents.

Dealers can also serve as an important coordinating point in identification of user
enterprises in phasing out ODS. Distributors and traders are agents of change for
non-ODS technologies and practices. They know the users and understand their
needs. They can thus facilitate in transfer of knowledge and information for
facilitating conversion to non-ODS technologies. Therefore, it is important to
maximise their participation in information exchange and training activities for OD
phaseout in solvent sector. This will serve an incentive to them for becoming “early
birds” in supplying non-ODS chemicals and give them an environment friendly
image. Further, inclusion of dealers in alternative technology information
dissemination process will serve as an incentive to them in achieving visibility and
their active participation in technology transfer process.

The assistance and help of dealers of non-OD alternative chemicals to these industries
may be solicited to disseminate information and increase reach. The dealers of non-
ODS could play a dual role of not only increasing awareness but also ensuring
logistics of supply of alternatives and usage of alternative technology.

National Awareness Strategy

The Ozone Unit, Government of Egypt has already initiated a nation wide Awareness
Strategy. The objectives of the Awareness Strategy will include increasing awareness
on the Montreal Protocol, increasing awareness regarding ODS and its harmful side
effects, ODS rules and regulations, provide inputs to stakeholders so that they can
cost effectively manage phase out and educate stakeholders on their role in phasing
out ODS.

The campaign would provide general awareness regarding usage of OD solvents as
well as address the needs of State and regional level bodies. The overall solvent sector
awareness program will dovetail into the National Awareness Strategy and the
coordination would be through the SPO.

The National Awareness Strategy is targeting the public on broader parameters
including the harmful effects of ODS and depletion of Ozone Layer and subsequently
build awareness and public opinion to purchase non ODS products. But given the
short time frame to address the solvent sector phase out concentrated awareness is
required targeting the industry on aspects pertaining to the industry. Moreover, focus
is also required on provision of alternative technology options, assistance in shifting
to non-OD solvent, good practices which is not directly being addressed by the
National Awareness Strategy.

UNEP’s information cleaning house assists National Ozone Units and other
stakeholders with regard to compliance with the 2005 limits (primarily for CFCs and
CTC) and earlier phase out targets. Further, assistance to NOUs in developing




countries on preventing growth in consumption of ODSs is also offered through
clearing house activities. Given their experience in countries across the globe and
rich experience in assisting NOUs in phaseout, UNEP’s Clearing House activities can
be gainfully used for phaseout related measures especially information exchange and
technology transfer, which are critical for ODS phaseout in solvent sector in Egypt.




Training for capacity building in solvents sector
Brief overview of training program

Training program is key to facilitate switchover of a large proportion of informal
enterprises using OD solvents in their manufacturing/production process. The target
group for training program is primarily technical institutions and dealers in non-ODS
so that they can help in information dissemination and technology knowledge to end
user industry.

Given the short time frame required for switchover, the technology transfer road map
that is proposed includes mobile arms for technology dissemination. The training
program is expected to facilitate access to information for the consumption pockets
espe01ally the small-scale user industries.

For SMEs, low cost lending for those who are willing to convert on their own, venture
capital for those who have innovative solutions like no-clean technologies, zero
interest financing scheme for the early transition (to show early success to other
enterprises) can be used. Enterprise to enterprise cooperation should be actively
encouraged and pursued as this can yield convincing results for other enterprises
using OD solvents - “learning by seeing” principle. This will help in hastening the
process of conversion and facilitating such conversion process. Other incentive
schemes such as incentives for early conversion may be considered for facilitating
phase-out.

Development of a non OD Solvent management plan

The phase out of OD solvent consumption and conversion requirement to non OD
solvent will increase the demand for the latter. There would be a need to identify the
requirement for non OD solvents for its application in different end use sectors and
ensuring availability of these alternatives. While some alternatives will be already
produced by the domestic industry in the country, the other alternatives may need to
be imported. Awareness activities should focus on making additional information
available on technology and availability of non-OD solvents and their applications.

Development and investment in local production of non-OD solvents to meet some of
the domestic demand as well as export demand can also be considered. Industry must
be encouraged through bilateral dialogues and specific incentive mechanisms for
development capacities and ensuring casy availability of non-OD solvents.

Formulation of standards and technical norms is important whenever a new
technology is introduced. Technical Committees under the Ozone Secretariat do
prescribe standards and technical norms for usage of alternative chemicals and- -
technologies in the solvent sector. This will be used as a base line information for
non-OD solvent. Local standards need to be developed and approved for usage,
wherever necessary.




Impact on ODS tonnes phased out

Awareness and training activities alone would not lead to phase out of OD solvents,
unless accompanied by conversion to no clean or alternative non-OD technologies.
Therefore, better awareness and training should ensure evaluation of non OD solvents
as well as gradual acceptance at good and clean practices. The impact and magnitude
of conversion would be difficult to estimate at this stage.

Supply situation assessment and management for adoption of non-ODS technologies
is important. This will ensure transition at minimum cost to the industry and
consumer. Past experience in similar transitions in Egypt indicate that good amount of
persuasive effort with periodic and systematic awareness building and supply
management of alternatives are necessary to ensure smooth phaseout.
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ODS phase-out plan

In order to implement the OD Solvent Phase-out Action Plan in Egypt, we developed
a series of awareness and training activities.

The following target groups for awareness and training have been identified:
o QDS end-users — SSIs users,
o Representatives of authorities responsible for environmental protection, and

o Public.

COMMUNICATION CHANNELS

The following methods were considered in approaching the target groups:

CTC end-users: Established direct contact with all identified ODS end-users in order to
provide knowledge pertaining to phase-out requirements, Government interventions, rules and

regulation, new technologies etc. This was the channel of communication preferentially used
as the pressure of OD solvent phase-out is directed to the CFC-113, CTC & TCA users.

ODS end-users were also approached through the local EEAAs, which have responsibilities
in permitting procedures for the activities with impact on environment (including activities
which involve OD solvents use).

Besides, this target group could also access relevant information on this issue from the
Internet sites.

Representatives of environmental protection authorities: Approach this target group using
direct contact with the designated persons in the local EEAAs responsible for the activities
related to the Montreal Protocol. The regional and territorial authorities for environmental
protection play a key role in the implementation of clean alternatives, national awareness

program objectives and also survey activities.

Public: The relevant information on OD Solvents health and environment effects could reach
the public through the information distributed by the local EPAs, that have direct contact with
local public and NGOs, or through the Internet site of MMGA.

Special attention was paid to long-term measures regarding public education. The Ministry of
Environment and Water Management set an agreement with the Ministry of Education and
Research that contains provisions regarding the introduction of issues related to the Montreal
Protocol, ODS use and phase-out in the scholar curricu_la.
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ELABORATION OF AWARENESS MATERIALS

< National Strategy for OD Solvents Phase-out which was edited as a brochure to
- be distributed at the coming awareness seminars.

< The content of the brochure "Ozone Depleting Solvents Phase-out in Small Size
Enterprises in Egypt” and established the message of the poster regarding CTC &
TCA phase-out, both in Arabic and English languages. The brochure contains
information on the Montreal Protocol provisions and the Legislative Framework
concerning OD Solvents use and phase-out in Egypt, the characteristics of
Carbon Tetrachloride - a good solvent with harmful effect on ozone layer, Viable
alternatives for CFC-113, CTC phase-out and Internet Sites.

< A presentation in Arabic language to be submitted by the Ministry of
Environment to the Ministry of Education and Research, in the framework of the
Protocol agreed between the two authorities. This material offers relevant
information on the ozone layer, the Vienna Convention and Montreal Protocol
and on OD Solvents, to support the development of an adequate scholar
curriculum.

= Contributing to the elaboration of a video clip illustrating the harmful effects of
ozone layer depletion due to OD Solvents use and promoting actions for ozone
layer protection. The video clip is part of the campaign initiated by the EEAA
authrities.

TRAINING AND TECHNICAL ASSISTANCE ACTIVITIES

The objectives of the Awareness Program included increasing awareness on the Montreal
Protocol, on OD Solvents and their harmful side effects, and also on ODS rufes and
regulations, in order to provide inputs for CTC phase-out. The campaign is to provide general
awareness regarding usage of OD solvents. The National Awareness Program was targeting
the public - on broader parameters including the harmful effects of ODS, and Ozone Layer
depletion and none ODS use, and also the local EEAAs - for institutional and legislative
strengthening. But given the short time to address the solvent sector phase out, concentrated
awareness addressed the industry, as it was thought as a key to facilitate switchover CTC &
TCA use to non-OD alternatives.

In order to identify the training and technical assistance needs, a national survey on the status

of CFC-113, CTC & TCA use and phase-out is to be initiated in cooperation with EEAA. The
data is to be collected through the local EEAA.

In the process of data validation and completion certain aspects to be examined:

Existence of few QDS end-users not aware about the near deadline for ODS
phase-out schemes.

Existence of few ODS end-users highly reticent to CFC-113, CTC & TCA
replacement at oxygen or hydrogen station, due to security reasons or previous
accidents.

the need for information on the alternative chlorinated solvents, including
removal of exhausted solvents;

The need for information concerning the obligation for reporting and
destroying the remnant ODS.




We managed to contact each of the identified companies, informing them about the
mandatory and fast requirement for CTC replacement, about the most applied alternative in
the field and sent informative materials (brochure, presentations from the National Training
Workshop on "Viable Alternatives to Ozone Depleting Solvents". ‘Upon'the request of
interested companies, we'll provide information on viable alternatives for CFC-113, TCA &
CTC replacement, highlighting the advantages but also the specific issues to be taken into
account. Facilitating the contact with companies with the same profile successfully phased-
out CFC-113, CTC & TCA, and make recommendations for known suppliers of equipment
and non-OD chemicals. Also will provide information on health aspects related to the use of
non-OD chlorinated solvents and informed the interested companies about the legal
requirement for controlled removal of (exhausted) chlorinated solvents and about the
possibility of their destruction by incineration or co-incineration. Maintain a solid
communication channel with the assisted companies until CFC-113, CTC & TCA phase-out

is completed.

DISTRIBUTION OF AWARENESS MATERIALS

Distribution of awareness materials was performed using the following channels:

brochures and posters elaborated by us and CD’s containing the information
provided during the seminars “Viable Alternatives for to Ozone Depleting
Solvents” were sent to the local EEAAs, both as direct receptors of information
and as distributors to the CFC-113, CTC & TCA end-users under their
junsdiction. Local EEAAs.

brochures and posters elaborated and CD’s containing the information
provided during the seminars are to be sent to environment protection
compartment in the Ministry of Industry and Commerce, accompanied by a letter
showing the importance of the legal requirements, environmental and health
aspects involved in OD Solvents phase out and highlighting the status of OD
Solvents phase-out in Egypt.

Brochures, posters and presentation containing information on the ozone
layer, the Vienna Convention and Montreal Protocol and on OD Solvents, will be
sent to the Ministry of Education and Research to support the development of an
adequate scholar curriculum.

Direct distribution to the CFC-113, CTC & TCA end-users information
provided during the seminars and links to websites of interest.

The brochure elaborated and the video clip promoting the campaign will be
posted on the Ministry web-site.




Chlorofluorocarbons and Ozone Depletion

P

Chiorofluorocarbons (CFCs), along with other chlorine- and bromine-containing compounds,
have been implicated in the accelerated depletion of ozone in the Earth's stratosphere. CFCs
were developed in the early 1930s and are used in a variety of industrial, commercial, and
household applications. These substances are non-toxic, non-flammable, and non-reactive
with other chemical compounds. These desirable safety characteristics, along with their stable
thermodynamic properties, make them ideal for many applications--as coolants for
commercial and home refrigeration units, aerosol propellants, electronic cleaning solvents,
and blowing agents. Production and Use of Chlorofluorocarbons experienced nearly

uninterrupted growth as demand for products requiring their use continued to rise.

Not until 1973 was chlorine found to be a catalytic agent in ozone destruction. Catalytic
destruction of ozone removes the odd oxygen species [atomic oxygen (O) and ozone (03)]
while leaving chlorine unaffected. This process was known to be potentially damaging to the
ozone layer, but conclusive evidence of stratospheric ozone loss was not discovered until
1984. Announcement of polar ozone depletion over Antarctica in March 1985 prompted
scientific initiatives to discover the Ozone Depletion Processes, along with calls to freeze or
diminish production of chlorinated fluorocarbons. A complex scenario of atmospheric
dynamics, solar radiation, and chemical reactions was found to explain the anomalously low
levels of ozone during the polar springtime. Recent expeditions to the Arctic regions show
that similar processes can occur in the northern hemisphere, but to a somewhat lesser degree

due to warmer temperatures and erratic dynamic patterns.

A primary objective for researchers in addressing this issue has been analysis of
Measurements and Trends in Ozone and Chlorofluorocarbon Levels. Global monitoring of
ozone levels from space by the Total Ozone Mapping Spectrometer (TOMS} instrument has
shown statistically significant downward trends in ozone at all latitudes outside the tropics.
Measurements at several ground-based stations have shown corresponding upward trends in
CFCs in both the northern and southern hemisphere. Despite rapid phaseout of CFCs, ozone -
levels are expected to be lower than pre-depletion levels for several decades due to the long
tropospheric lifetimes of CFCs. These compounds are carried into the stratosphere, where

they can undergo hundreds of catalytic cycles involving ozone before being scavenged by  _.. ..

other chemical species.




Replacement compounds for CFCs have also been evaluated for their Ozone Depletion
Potential (ODP). Hydrochlorofluorocarbons (HCFCs) still contain chlorine atoms, but the
presence of hydrogen makes them reactive with chemical species in the troposphere. This
greatly reduces the prospects of the chlorine reaching the stratosphere, as chlorine will be
removed by chemical processes in the lower atmosphere. Hydrofluorocarbons (HFCs),
potential replacements for CFCs that contain no chlorine, have been evaluated for potential

effects of fluorine compounds on ozone destruction,




Basic chemistry of ozone depletion

Formation and destruction of ozone

Sunlight is the major energy source for both making and destroying stratospheric ozone:
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When an Oxygen molecule absorbs a photon of light with a wavelength shorter than 200
nanometers (1 billionth of a meter) the energy splits the molecule into two Oxygen atoms.
One of these atoms can react with another Oxygen molecule to form an Ozone molecule.

Up to 98% of the sun's high-energy ultraviolet light (UV-B and UV-C) are absorbed by the
destruction and formation of atmospheric ozone. The global exchange between ozone and
oxygen is on the order of 300 million tons per day.

Halogen catalysis of ozone degradation

Halogens are a chemical family containing fluorine, chlorine, bromine and iodine; any carbon
compound containing them is known as a halocarbon. While all halogens have the ability to
catalyze ozone breakdown, they have an unequal impact on the ozone layer.

A catalyst is a compound which can alter the rate of a reaction without permently being
altered by that reaction, and so can react over and over again.
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In this fashion it is estimated that one molecule of chlorine can degrade over 100,000
molecules of 0zone before it is removed from the stratosphere or becomes part of an inactive
compound. These inactive compounds, for example CIONOQ2, are collectively called
'resevoirs'. They hold chlorine in an inactive form but can release an active chlorine when
stuck by sunlight.

The relative potency of the different halogens depends a great deal on the stability of the

resevior compounds. Hydrogen fluoride, HF, is so very stable that fluorocarbons have

relatively no known impact on ozone. Bromine resevoirs, such as HBr and BrONO2, are

much more easily broken up by sunlight ; causing bromine to be from 10 to 100 times more

effective than chlorine at destroying ozone. From 30-60% of bromocarbons released to the

atmosphere are man-made (methyl bromide fumigants and halon fire extinguishers) and both -
compounds will soon be restricted by international agreement.

Chlorine Removal
In the stratosphere the major mechanisms for chlorine removal involve the formation of HCI:

OH + CIO ---->HCI + 02
O2H + Gl - >HCI+ 02

HC] is water solubie and is eventually precipitated out of the stratosphere by water droplets or
crystals. The estimated lifetime of HC1 in the stratosphere is about 2 years. CH4 and other
Hyrogen-containing organics compounds, including HCFC's, can also convert active chlorine
to HCL

In the troposphere and lower stratosphere NO, NO2 and OH radicles are catalysts in ozone
degredation. But they are equally able to tie up tropospheric chlorine into resevoir
compounds, which adhere to water particles and get rained out of the troposphere.

Ozone Hole over Antarctica

These models here below shows the ozone hole during the summer over Antarctica. Within
the model, height represents ozone concentration.
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Environmental Effects of Ozone Depleti
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Effects of increased ultraviolet radiation on biological systems had been investigated even
before the ozone-depletion issue came to prominence. Effects such as alterations in
troposphere chemistry and potential global warming due to chlorofluorocarbons (CFCs) did
not present themselves, however, until depletion and the rise in CFC levels was thought to be
possible.

Several possible Ultraviolet-B Effects on Terrestrial Plants have been investigated, including
reduction in yield, alteration in species competition, decrease in photosynthetic activity,
susceptibility to disease, and changes in plant structure and pigmentation. Studies carried out
on loblolly pine indicate retardation of growth and photosynthesis resulting from enhanced
levels of ultraviolet-B (UV-B). Similar effects, including yield reduction, were found in
certain rice cultivars. In field study experiments, soybean harvests showed decreases under a
simulated 25 percent ozone reduction. Existing microclimatic conditions, such as drought and
mineral deficiency, can reduce sensitivity to UV-B, however.

Most field studies of Ultraviolet-B Effects on Aquatic Ecosystems have taken place in the
Antarctic region, due to the presence of the ozone hole during the polar springtime, and have
focused on the effects on phytoplankton, the primary producers at the base of the Antarctic
food web. Phytoplankton are sensitive to increased UV-B doses, resulting in decreased
mobility and orientation, and changes in photosynthetic and enzymatic reactions. These
effects may lead to reduction in primary productivity, which indirectly affects higher trophic
levels. Because humans and other consumers are dependent on higher species such as fish and
shrimp, populations outside the local ecosystem are potentially at risk. Prokaryotic
microorganisms responsible for nitrogen fixation are also susceptible to UV-B, which could
result in changes in the biogeochemical cycling of nitrogen, potentially leading to detrimental
effects on plant growth. Other possible indirect effects of higher UV-B stress are decreased
planktonic production of dimethylsulfide (DMS), an important source of sulfur and cloud
condensation nuclei to the atmosphere, and reduced uptake of CO2 by the oceans.

Global climate may also be influenced by Changes in Tropospheric Chemistry. Studies have
suggested that the recent slowdown in the rate of increase of methane levels in the atmosphere
may be due, in part, to increased UV-B irradiance in the lower atmosphere. Photochemical
smog production in urban areas would also increase under enhanced UV-B levels, reducing
air quality and leading to possible effects on human health and agriculture.

Chlorofluorocarbons and potential replacement substances also enter into the global
climate picture because of their radiative characteristics. Some of these compounds
absorb longwave infrared radiation from the Earth's surface that no other substances
absorb, thus adding to the greenhouse effect. The Global Warming Potential of
Chloroftuoracarbons and Their Replacements has been evaluated relative to carbon
dioxide warming potential. This factor is significant when evaluating whether
alternatives to CFCs are suitable for distribution in widespread applications on a
worldwide basis.
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Southern Hemisphere Total Ozone Analysis

This map shows the most recent analayis of the Southern
Hemsisphere total ozone from the Solar Backscattering
Ultraviolet (SBUV/2) instrument on board the NOAA polar
orbiting satellite. In austral spring the analysis shows the
"ozone hole" (values below 220 Dobson Units)over
Antarctica and the Antarctic Ocean.

This area of low ozone is confined by the polar vortex. Usually circular in August and
September, the vortex tends to elongate in October, stretching towards inhabited areas of
South America. By November, the polar vortex begins to weaken and ozone rich air begins to
mix with the air in the "ozone hole" region. The "ozone hole” is usually gone by late
November/early December.

The SBUV/2 instrument can not make observations in the polar night region because it relies
upon bascscattered sun light. The blackened area centered over the pole represents the
latitudes in which no observations can be made.

Health effects of UV-B light

Genetic damage
DNA absorbs UV-B light and the absorbed energy can break
bonds in the DNA. Most of the DNA breakages are repaired
by proteins present in the cells nucleus but unrepaired
genetic damage of the DNA can lead to skin cancers. In fact
one method that scientists use to analyze amounts of
'genetically-damaging UV-B is to expose samples of DNA to
the light and then count the number of breaks in the DNA. [ —

For example J.Regan's work at the Florida Institute of Technology used human DNA to find
that genetically significant doses of solar radiation could penetrate as far as 9 feet into non-
turbulent ocean water.

The Cancer link

The principle danger of skin cancer is to light-skinned peoples. A 1%decrease in the ozone
layer will cause a estimated 2%increase in UV-B irradiation; it is estimated that this will lead
to a 4%increase in basal carcinomas and 6%increase in squamous-cell
carcinomas.[Graedel&Crutzen]. 90% of the skin carcinomas are attributed to UV-B exposure
[Wayne] and the chemical mechanism by which it causes skin cancer has been identified
[Tevini]. The above named carcinomas are relatively easy to treat, if detected in time, and are
rarely fatal. But the much more dangerous malignant melanoma is not as well understood.
There appears to be a correlation between brief, high intensity exposures to UV and eventual
appearance {as long as 10-20yrs!) of melanoma. Twice as many deaths due to melanomas are
seen in the southern states of Texas and Florida, as in the northern states of Wisconsin and
Montana, but there could be many other factors involved. One undisputed effect of long-term
‘sun exposure is the premature aging of the skin due to both UV-A, UV-B and UV-C. Even
careful tanning kills skin cells, damages DNA and causes permanent changes in skin
connective tissue which leads to wrinkle formation in later life. There is no such thing as a
safe tan.
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Possible eye damage

Can result from high doses of UV light, particularly to the cornea which is a good absorber of
UV light. High doses of UV light can causes a temporary clouding of the cornea, called
'snow-blindness’, and chronic doses has been tentatively linked to the formation of cataracts.
Higher incidences of cataracts are found at high elevations, Tibet and Bolivia; and higher
incidences are seen at lower latitudes(approaching the equator).

Damage to marine life
The penetration of increased amounts of UV-B light has caused great concern over the health
of marine plankton that densely populate the top 2 meters of ocean water. The natural
protective-response of most chlorophyll containing cells to increased light-radiation is to
produce more light-absorbing pigments but this protective response is not triggered by UV-B
light. Another possible response of plankton is to sink deeper into the water but this reduces
the amount of visible light they need for photosynthesis, and thereby reduces their growth and
reproduction rate. In other words, the amount of food and oxygen produced by plankton could
be reduced by UV exposure without killing individual organisms. There are several other
considerations:
» Ultraviolet levels are over 1,000 times higher at the equator than at the polar regions so it
is presumed that marine life at the equator is much better adapted to the higher environmental
UV light than organisms in the polar regions. The current concern of marine biologists is
mostly over the more sensitive Antarctic phytoplankton which normally would receive very
low doses of UV. Only one large-scale field survey of Antarctic phytoplankton has been
carried out so far [Smith et.al _Science 1992] ; they found a 6-12% drop in phytoplankton
productivity once their ship entered the area of the spring-time ozone hole. Since the hole
only lasts from 10-12 weeks this translates into a 2-4%]loss overall, a measurable but not yet
catastrophic loss.
» Both plants and phytoplankton vary widely in their sensitivity to UV-B. When over 200
agricultural plants were tested, more than half showed sensitivity to UV-B light. Other plants
showed negligible effects or even a small increase in vigor. Even within a species there were
marked differences; for example one variety of soybean showed a 16% decrease in growth
while another variety of the same soybean showed no effect [R.Parson]. An increase in UV-B
could cause a shift in population rather than a large die-off of plants

»  An increase in UV-B will cause increased amounts of Ozone to be produced at lower

levels in the atmosphere. While some have hailed the protection offered by this 'pollution-

shield’ many plants have shown themselves to be very sensitive to photochemical smog.




Conclusion

Stratospheric ozone depletion is a concern because the ozone layer in the stratosphere keeps
95-99% of the suns ultraviolet radiation from striking the earth. A number of consequences
can result from increased levels of UV (ultraviolet radiation) striking the earth, including:
genetic damage, eye damage and damage to marine life. Increased UV radiation in the lower
atmosphere, called the troposphere, can result in increased amounts of photochemical smog.

Photochemical smog is already a health hazard in many of the world's largest cities.

The decrease of stratospheric ozone was first reported in 1974 and the decrease was quickly
linked to the increasing presence of a class of manmade compounds called CFC's or
Chlorofluorocarbons. Many countries of the world have moved to reduce the use of CFC's but
because of the slow rate of air mixing between the lower and upper atmosphere it is theorized

that stratospheric CFC’s will stay at a significant level well into the next century.

Stratospheric ozone depletion has become very much a controversial political and economic
issue as well as a complex scientific issue. Major and minor sources of chlorine, and factors
which affect ozone levels are still being sorted out among a great deal of media-generated
excitement and misinformation; but the link between CFC's and Ozone depletion, and the
major factors creating the Antarctic ozone hole, are considered by most researchers to be well
established facts. Scientific models of the atmosphere are being constructed in order to assist
scientists in looking for other factors in Ozone depletion, evaluate their importance and

predict what may happen to our atmosphere in the future.

Protecting the stratospheric ozone layer by controlling the production and use of ozone-
depleting compounds has been an environmental concern since the mid-1970s, when it was
discovered that chlorine could potentially deplete the ozone layer. Not until significant losses
of ozone were reported in 1985, however, did ozone depletion become an important
international issue. The principal international policy instrument for protecting the
stratospheric ozone layer is the Montreal Protocol on Substances That Deplete the Ozone
Layer. Many countries, and even some cities and other sub-national authorities, have taken
action to control production and use of chlorofluorocarbons (CFCs) and other ozone-depleting
substances. Much of the National/Sub-national Ozone Policy Formulation is in response to
the Montreal Protocol, although several countries had taken steps to control CFCs prior to the
international agreements set forth in the Protocol.

In response to these policy and regulatory developments, industrial organizations directly
affected have been actively engaged in developing alternative substances to CFCs and other
ozone-depleting compounds. Several environmental and economic factors need to be
considered in Chlorofluorocarbon Phase-out, such as safety characteristics, efficiency, ozone-
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depletion potential, and economic impacts on industry of phase-out schedules for existing
CFCs.
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