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Forword:

The principal author of these "Aerosol Sector Case Studies" has visited over 20 countries in the last
three years dealing with conversions in the aerosol sector,  and  the question  that is always asked
is "what was done in 'x' country."  The "x" might refer to geographical nearness (Guatemala will
compare with El Salvador);  or size (China with India and vice versa),  or natural competitors
(Malaysia with Singapore or Thailand),  but this is the only question that is invariably asked.  Here
are some of  the answers!

In these Case Studies from around the world, from countries large and small, it can be seen how
intelligent and effective work by men and women of many countries has solved a variety of
problems and overcome numerous complex obstacles to achieving the common goal of reducing
and eventually eliminating ODS usage in the aerosol sector.

The aerosol sector is unique in that it was the only sector for which the solution to the problem was
known when ozone depletion became widely recognized in the 1970's.  Conversion to propellants
such as HAPs, the common choice, and substitution of pump sprays for true aerosols are known
technologies that can not fail to solve the problem when correctly applied.

But, there is a saying that "God is in the details."  Observe that in some cases HAPs are not
available, or have odor or chemical composition problems that make their usage difficult or too
expensive.  Some conversion attempts have turned out badly, where technical information was not
available when needed.  It is explained how these problems have been met by governments, industry
groups, businessmen and women and local and foreign experts,  with implementing agencies often
being able to provide financial help through the Multilateral Fund to finance well conceived
projects.

Reading through these Case Studies will provide a great deal of the specific detail needed for other
people approaching conversion, in order to recognize what kinds of problems they will face, and
what support and technical advice they may expect.   As on-going projects,  by 1996 (or even late
1995)  some of these projects may be changed significantly,  but the lessons to be learned will not
change.  In aerosols we are dealing with technology 20 years old at least! 



1

Introduction to the Aerosol Sector Case Studies

A Condensed History of Aerosols and the CFC Propellants:

The aerosol industry as we know it today began during World War II with the production of several
million "sprays" known as "bug bombs" that were widely used by Allied soldiers in the Pacific
Theater.  These products used DDT as the active ingredient and were propelled by
dichlorodifluoromethane,  or CFC 12 (the "CFC" stands for "chlorofluorocarbon").  

In the late 1940's,  the development of the low pressure aerosol can,  which was derived from beer
cans,  and the production of the aerosol valve that could be "crimped" into the container,  made this
innovative packaging form available to the consumer.  Hair sprays and shaving foams,  as well as
insecticides,  were the first successful "aerosol" products (the name is derived from the small size
particles that insecticide and other "aerosol" sprays produce).  They were packaged with a mixture
of CFC 12 and CFC 11 (trichlorofluoromethane),  usually with the gases in 50%/50% proportions.

Aerosols flourished in the 1950's,  and their acceptance by the consuming public was in large part
due to the noble qualities of the CFC propellants.  It is likely that aerosols as we know them today
would not have evolved without the CFCs.  There were only three drawbacks to their use that were
recognized in these early days:

� They were relatively expensive.
� They are heavier than water,  causing problems with some aqueous products.
� They (especially CFC 11) had a tendency to hydrolyze,  causing destructive corrosion.

These problems led to the search for an alternative.  Isobutane (or a mixture of butanes and propane)
was the proper pressure for use as a propellant,  but was usually contaminated with mercaptans that
had a very undesirable odor.  Means were found to eliminate this odor (and the mercaptans),  and
the hydrocarbons began being used as propellants around 1955.  During the following two decades,
many products converted to the hydrocarbons,  while many others remained with CFCs as propellant.

The popularity that aerosols enjoyed in the United States of America,  Europe and Japan,  was found
to be universal,  and most countries around the world began to take interest in aerosol
manufacturing.  Until the late 1970's,  many countries had protective tariffs in place which made the
importation of finished aerosols very costly,  while it was found that producing aerosols was an
industry that could be entered with relatively little capital investment.  Aerosol manufacture became
global in scope.

In June, 1974,  Drs. F. Sherwood Rowland and Mario Molina of the University of California at Irvine
published an article in the British Journal Nature,   in which it was postulated that the
chlorofluorocarbons were damaging the stratospheric ozone layer,  which protects the earth against
an excess of damaging ultraviolet radiation.  Other scientists contended that this "ozone depletion"
theory was absurd.  The controversy raged on for almost a decade.

In September,  1987;  24 nations signed the Montreal Protocol on Substances that Deplete the Ozone
Layer,   promising initially to limit the production of CFCs and other ozone depleting substances
(ODS),  and later to desist in their use.  By 1994,  128 nations have ratified this accord,  representing
100% of all producers of CFCs,  and about 96% of all consumption.  Shortly after the Montreal
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Protocol was prepared,  new scientific evidence conclusively linked CFCs to ozone depletion,  and
indicated that ozone depletion had already occurred. 

In the mid-1970's,  aerosols represented up to 60% of all CFC usage.  This figure began to decline
at the very end of the 1970's,  when the United States,  Sweden,  and Norway banned their use in
aerosols  This decline has accelerated since the Montreal Protocol was signed.

The Conversion Problem in Developing Countries:

Most of the major industrialized nations of the world,  with their well developed chemical and
petrochemical industries,  high volume production,  and ready availability of capital;  have had little
problem with converting to hydrocarbons, or other alternatives.  They have been able to produce the
special "hydrocarbon aerosol propellant" (or "HAPs") mixture of butane and propane that will result
in over 80% of all conversions from CFCs to alternate propellants.

Thus the aerosol sector had acceptable alternatives available a decade ago,  unlike other areas where
CFCs are used,  such as the refrigeration,  air conditioning,  or foams industries.  This was to prove
very important.

There remains the problem of the developing countries,  which the Montreal Protocol defines in
Article 5 as countries that have a per capita consumption of ozone depleting substances (ODS) of
less than 300 grams per year.  Some of these countries developed sources of HAPs and converted
very early: Mexico,  Brazil,  Argentina,  the Philippines,  Peru,  are just a few of the countries that
have almost 20 years experience with hydrocarbon propellants.   Other countries (Turkey,  Morocco,
and Egypt,  to name a few)  have converted since the signing of the Protocol.

There remains a large number of countries that still manufacture aerosols with CFC propellants,
including China,  India,  Indonesia,  Thailand,  Malaysia,  Tunisia,  etc.  There is also the special
situation of the Russian Federation,  not considered a developing country under Article 5 of the
Protocol,  whose very large and integrated aerosol manufacturing companies have also not
converted.

Sources of true "aerosol grade" hydrocarbons are not available in most of these countries,  and in
some of them the aerosol fillers do not have the technology to safely fill them.  (HAPs are highly
flammable,  and while they do not present a major safety problem for the consumer,  they are very
dangerous in the aerosol filling plant.)  Nor do fillers in these countries have the capital available to
make the major modifications that often must be made in their plants to fill HAPs safely.  

Aerosol filling is a labor intensive industry,  and the social cost of large scale shut downs of aerosol
filling plants would be very high.  It was necessary that something be done to both protect the
aerosol filling companies against unacceptable accidents,  while at the same time protecting the
source of  jobs that the local aerosol industry represents.

The Montreal Protocol Multilateral Fund:

A large majority of chemical plants that produce CFCs are in the developed,  industrialized countries.
It was these producers that have sold their technology and their products to the developing countries
of the world.  During the 1990 meeting of the Parties to the Montreal Protocol,  the developed
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� The availability of HAPs,  or at least an acceptable quality of hydrocarbon propellant
for the type of products produced.

� The availability of technology.  This covers both the required knowhow to convert the
product formulations,  and the specific safety technology required to use HAPs
without accidents.

� The availability of sufficient capital to make the needed plant modifications.

countries accepted the fact that it would be necessary to assist the developing countries in their
efforts to convert to alternate technologies.  They agreed to form a Multilateral Fund to assist Article
5 (developing) countries,  and named three Implementing Agencies,  the United Nations Environment
Programme (UNEP),  the United Nations Development Programme (UNDP),  and the World Bank.
These original three implementing agencies have since been augmented by a fourth,  the United
Nations Industrial Development Organization (UNIDO).     

It was agreed that this Multilateral Fund,  which now consists of U. S. $550,000,000.00 for three
years,  would be used to fund approved incremental costs of  Article 5 industries that were
converting from ODS to alternate substances.

As mentioned earlier,  aerosols already had an acceptable alternative,  HAPs,  before other sectors
even knew what technology they would use to phase out CFCs.  It is therefore not surprising  that
aerosol companies were among the first beneficiaries of the Multilateral Fund.

How Conversion Occurs in Developing Countries: 

Converting aerosols from CFC propellants to hydrocarbons requires:

In almost all venues HAPs are less expensive than CFCs,  so if the three factors above are present,

the aerosol industry in a given country will largely convert to them.  In countries where conversion
took place early,  many different scenarios occurred.  In Mexico,  a propellant company was formed
in the early 1970's to produce HAPs.  This company disseminated the necessary technology as part
of their business strategy,  and the aerosol fillers converted as capital was available to do so.  This
is Case Study #9.  In other countries (Guatemala is a good example) an aerosol filler produced the
first hydrocarbon propellant,  and because of the cost differential,  the competition was forced to do
likewise or go out of business.

In 1995,  all developing countries that have not converted are under strong pressure to do so.  The
following factors are forcing the conversion away from CFC propellants at this time:

Because of these factors,  developing country governments around the world are insisting on action
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� Governments are insisting on phaseout as part of their programs for compliance with
the Montreal Protocol.

� Many developed country producers of CFC have stopped production, so  supply is
scarce  and prices are rising.  In less than a year all developed countries will stop CFC
production,  and the only sources remaining will be the developing countries (China,
India, Mexico,  Venezuela,  Brazil,  and Argentina are the known Article 5 producers
of CFCs).  Prices are sure to rise even more.

 
� CFC based aerosols cannot compete in most export markets because of cost. 

� Many countries do not permit the importation of products that contain CFCs.

� Multinational companies are insisting that their aerosols be "ozone friendly,"  and are
clearly stating on the product label that "this product does not damage the ozone
layer,"  putting great pressure on local brands to do the same.  Some major
supermarkets and department stores will not purchase aero-sols that do not have this

now concerning aerosols,  an area where the technology is well known,  and progress can be rapid.
The Implementing Agencies for the Montreal Protocol have responded by beginning programs in
more than 15 countries concerning aerosols.  This work has focused on resolving the three problems
that impede conversion indicated above:  the availability of HAPs,   the necessary technology,   and
the needed capital.

The Dissemination of Aerosol Conversion Technology:

When field work began in aerosols in developing countries (1991),  it became apparent that there was
a serious lack of technical literature that could be of use to technical people in developing countries.
In some areas no formal literature at all was available (the technology for purifying liquified
petroleum gas or "LPG",  for example),  whereas in others the available literature was so technical
and complicated as to be  incomprehensible to technicians with limited experience and often limited
applicable language skills.  UNEP IE quickly acted to correct this lack,  and has produced two
valuable documents:

UNEP IE's Sourcebook: Technologies for Protecting the Ozone Layer:
Aerosols, Sterilants, Miscellaneous Uses, and Carbon Tetrachloride *
The Aerosol Conversion Technology Manual *

* Contact UNEP IE for more details concerning these documents

While these documents largely corrected the general lack of technical material written in a simplified
manner,  the increasing  importance of the Multilateral Fund as a source of the needed capital for
conversion has raised many practical questions in the field.  Both governments and the aerosol
industries are requesting "how to" knowledge of what has already taken place,  so as to be able to
foment their own internal policies,  and plan the actions that will lead to successful phaseout of CFCs
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in aerosols.

The Aerosol Sector Case Study Series:

This series of case studies will l argely correct the lack of available practical information on how
conversions can take place.   This series is not a technical manual - for that the two documents cited
above will suffi ce.  This document describes actual decisions that have been made,  and deals with
the following areas:

�� The Availability of HAPs:  Case studies dealing with conversions in China,  Jordan,
Mexico, Venezuela,  Indonesia,  and Ecuador directly deal with this subject.

�� The Use of Not-in K ind Substitutes:  A case study concerning a company in the Russian
Federation deals with the conversion to mechanical pumps.

�� Conversions of Aerosol Fillers to HAPs:  Case studies dealing with conversions in China,
Jordan,  India,  Mauritius,  Indonesia,  and Ecuador directly deal with this subject.

Many of the conversion projects described here are on-going,  and changes may be made before they
are finished. We are dealing with known technology,  however,  and once the proper planning has
been carried out and a project is implemented,  a successful conversion is a foregone conclusion.  As
on-going projects, however, there is always the possibili ty of cancellation,  or of serious modification,
but it is felt that even if this happens the lessons that can be learned would still be valid.

All of the projects described here require between 12 and 31 months to implement.  The advantages
of getting this information disseminated now far outweigh the disadvantage,  which is that some
changes may occur.  The manner in which the problems were solved in these twelve case studies will
be of use to both governments and individual aerosol industries that are struggling with how to
convert from CFC propellants to alternatives as soon as is possible.
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Projection of China's CFC Usage in the Aerosol Sector  
    (based on a UNDP study by Leo Laine, 1992)

Year Production (million units) CFC Consumption  (metric tons)

1990   48   4,700
1991   96   9,277
1992        134                                12,853
1993        192       18,058
1994        211       19.438
1995       232       21,373
1996     256       23,584

AEROSOL SECTOR CASE STUDY #1     A Central Fill ing Station for Tianjin, China

Introduction:

Major aerosol filli ng in China started somewhat late, but currently there is a boom in aerosol filli ng.
Locally fill ed products enjoy a signifi cant price advantage over imports.  CFCs are practically the
only propellants used in China,  so the sharp rise in the sale of locally fill ed products has led to
greatly increased CFC usage.

In addition, because China has such a large population and uses far fewer aerosols per capita than
many other Article 5 countries,  this usage is projected to rise sharply,  with China's aerosol sector
accounting for a growing share of the world's declining CFC usage.

The government of China (GOC) reacted vigorously to these projections,  and even before they had
signed the Montreal Protocol,  they commissioned a study done by an experienced aerosol expert
under the auspices of UNDP.  This steadily increasing projected usage of CFC' was confirmed.  It
was obviously desirable to develop a strategy for phase out in the aerosol sector in China. This case
study discusses one of the projects developed, the Tianjin First Daily Use Chemical Plant project,
and explains the innovative "filli ng center" concept.

The Chinese Situation:

China is a very large country that developed its aerosol industry only relatively late,  during a period
of openness towards consumer products and expansion of the national economy.  One of the
characteristics of aerosol filli ng is that it requires relatively li ttle capital investment.  It is therefore
not surprising that China has a large number of small aerosol fill ers,  at least 100-150 separate
operations in all.

One major advantage in seeking to phase out CFCs in the aerosol sector is that the vast majority of
the aerosol fill ers in China are located in just three areas:  in the northern coastal region in the
Beiji ng-Tianjin area,  the subject of this case study;  in the central coastal area in and around
Shanghai;  and in the southern coastal region of Guangzhou.  Each of these areas accounts for
approximately 30% of China's aerosol filli ng,   and the CFC usage in the aerosol sector.  The
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remainder of the country consumes the final 10%,  although there are now (early 1995) indications
that aerosol filling is spreading inward from the coastal regions.
China also has an economy with a great deal of state control.  All CFCs currently used in the aerosol
sector are produced locally,  and some of the suppliers such as the important Tianjin Chemical
Material Supply Station are government operated. The majority of  Chinese aerosol manufacturing
is controlled under the National Council  of Light Industry (NCLI),  while the overall ozone
depleting substance (ODS) phaseout program in China is managed by the National Environmental
Protection Agency (NEPA).

Tianjin area aerosol fillers consist of 17 plants in the city and suburbs, and 25 additional plants
scattered within 200 km. of the central hub.  While some "plants" produce 40,000 units per year,
the large First Daily Use Chemical Factory produces in excess of 6 million units per year.

Finally,  LPG (liquefied petroleum gas) is readily available in the Tianjin area,  although not of
aerosol grade.  To derive HAPs (hydrocarbon aerosol propellants) from this feedstock,  it must be
purified to reduce odor problems.

The Filling Center Concept:

Many different GOC organisms participated in the initial study with UNDP that defined the filling
center concept.  Simply explained,  this concept is based on two precepts.  First,  it is not possible
for so many small enterprises to purify hydrocarbons for aerosol usage,  and to fill aerosols safely.
The required safety could not be achieved,  and to attempt to do so would be costly and inefficient.
It was decided that three large filling centers could purify all of the propellant required and do the
gassing for all of the smaller aerosol companies.

Second,  it was clearly indicated that it is  not possible to oblige the small fillers to surrender part of
their income without compensation.  The filling centers would have to provide the HAPs at
preferential rates to serve as an incentive to the smaller fillers to use this service.
  
A Country Defined Project for Tianjin :

Based on these circumstances and the desire to phase out CFC usage,  NEPA and NCLI asked for
a project to establish an LPG purification plant and central filling station to be operated by the First
Daily Use Chemical Factory in Tianjin. The Chinese government has allocated funding for various
parts of this project,  upon approval of the Multilateral Fund for incremental costs associated with
the purchase of imported machinery to equip the plant. This centralized filling station will serve not
only this large enterprise,  but all of the small aerosol fillers in the Tianjin area as well.  It will also
serve as a demonstration project for further phase out activities in the aerosol sector in other areas
of China. 

Cost savings through the use of HAPs,  which are projected to cost half as much as CFCs in this
area,  will allow the smaller fillers to cover the cost of transportation to and from the central filling
station.  This will allow them to discontinue gassing in their own plants,  which could not be
individually upgraded to meet the strict safety requirements for filling  with HAPs in a cost-effective
manner.  A few of the largest aerosol producers will be converted to safely fill HAPs.  These fillers
will purchase the aerosol grade HAP needed from the First Daily Use Chemical Plant.



Equipment Required for the Tianjin LPG
Purification Plant/Centralized Filling Station:

LPG Purification Equipment:

� Propane/butane purification towers a
capacity of 3,000 tons per year
� Propane/butane pumps
� Safety monitoring equipment
� Storage tanks for LPG (dirty)
� Storage tanks for HAPs (clean)

Filling Equipment:

� 2 automatic filling lines, capacity 50 cans
per minute (cpm)
� 4 single manual filling machines, capacity
10 cpm

Other:

� Laboratory Equipment
� Gas chromatograph
� Copper plate corrosion tester

� Fire fighting equipment

Funding from the Multilateral Fund of the Montreal Protocol was thus requested for the purchase
of the filling lines,  the purchase of purification equipment for the HAPs propellant,  for the tank farm
to store the HAPs propellant,  and for several other matters which are necessary for the filling center
to function properly.

The project includes four additional activities to ensure success and safety:

� There will be a local quality assurance laboratory,  following national standards supervised
by the Shanghai Daily Chemical Institute.

� There will be a safety monitoring program for the filling and purification plants.

� There will be overseas and local training programs in formulation, safety and the use of
alternate propellants.

� Before start-up,  there will be a series of laboratory tests and trial runs.

Scope of the Project:

The list of equipment required for the Tianjin First Daily Use Chemical Company project included
everything needed to receive and store LPG, 
the purification system to convert LPG into
HAPs,  and all of the filling equipment for filling
service center (custom packaging).  As some
HAPs will be sold also,  a cylinder filling line
was included to fill 50 kg. cylinders for other
clients.

The Tianjin company made major investments in
the purchase of the land and construction of the
required buildings.  The following list includes
those items that were deemed to be
"incremental" so that financing could be
requested from the Multilateral Fund (MF).
This list does not necessarily apply to all
situations,  because circumstances vary, this is a
very large installation,  and the filling center
concept requires some equipment that an
individual filler would not need.   Nonetheless
an indicative list is given in the box opposite.
Under the initial project proposal,  the amount
of $ 3.36 million US was requested from the MF
for the incremental costs associated with the
purchase of this equipment.  $2.770 million was
approved,  and various foreign suppliers have
now been asked to quote on supplying
equipment. Contracts for this equipment should

be let in the 2nd semester of 1994,  and the entire project should be completed by the end of 1995.

In the meantime, activities inside China continue,   and the Tianjin First Daily Use Chemical Company
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The Tianjin First Daily Use Chemical Plant Project  -  Keys
to Success:

This project will be one of the most effective projects done
anywhere,  phasing out over 7,000 metric tons ODS at a very
low cost.  Three factors directly contributed to this success:

� The company and/or the Chinese
government was willing and able to
supply the residual amounts necessary
to complete the investment cost.  Here
the Multilateral Fund financed less than
40% of the total required.

� Cooperation between the GOC and the
lead implementing agency,  the World
Bank,  has been excellent.  World Bank
technical missions (6 in two years) has
assisted the Chinese enterprises at every
level of the project.

� NCLI and NEPA have a large influence
on local industries.  Where the
government cannot intervene directly to
convince small fillers to send their
aerosols to a "filling center" to be filled

is preparing their plant for the switch from CFCs to HAPs;  while the smaller fillers are preparing for
the change from doing their own filling to using the central filling station.

Results:

The Tianjin First Daily Use Chemical Plant  project to develop a HAP purification plant and
centralized filling station to serve the entire Tianjin region is a model for the effective use of MF
funding to encourage CFC phase out in the aerosol sector.  This single project will result in a
reduction in ODS usage, in this case
CFC-12, by over 7,000 tons/year at
current usage rates. Given the
increasing consumption of aerosol
products in China, this impact will be
greater over time.

In China,  everyone works together,
and this plan should work perfectly.
Close cooperation exists between
NCLI,  NEPA, and the Tianjin First
Daily Use Chemical Company,  and
this cooperation will extend to the
small fillers.  It was possible to
obtain the residual financing
necessary because of the
involvement of more than 40
companies.

 The presence of acceptable
hydrocarbon feedstocks for
conversion to HAPs is also a
positive factor. This project is in
keeping with the wishes of the
Chinese government to reduce CFC
usage, as well as modernizing their
industrial sector,  and because it will
provide cost reduction to local fillers
through the conversion to less expensive HAP propellants,  the local economy and employment
situations will be if anything improved by these conversion efforts.              

Contact:  For more information about Tianjin's experience, or any other questions raised in this case
study, please contact:

Ms. Zhu Jian Min,                  
Vice President 
Tianjin First Daily Use Chemical Company
19 Taoyuan Cun Street     
Hexi District, Tianjin, China
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Tel. (86) 22 383 283 or 391 177
 Fax: (86) 22 794 217
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   Aerosol Fillers in Jordan:

   Enterprise Name    Cans Filled 
     

       
  Yearly

   M. Haddad & Sons  1,000,000
   Jordan Industrial Petrochemical                   900,000
   Dajani International    500,000
   Households and Toiletries    300,000
   Arab Center for Pharmaceuticals                  300,000
   Jordan Antiseptics and Detergents      60,000

AEROSOL SECTOR CASE STUDY #2 
A Regional Solution for the Middle East - A HAPs Plant for  Jordan

Introduction:

Jordan is strategically located in the center of the Middle East, an area where several Arab countries
and Israel share a small geographical region.  Jordan, Lebanon, Syria, Iraq,  Saudi Arabia, and other
states all share borders in this compact area.  While Jordan is a small country, it has a diverse
population that is hard-working and unusually well-educated, with a large number of technical experts
in a variety of fields. These include many well-qualified scientists and engineers. These men and
women, as well as the Jordanian government, welcomed the chance to participate in work that would
modernize the aerosol sector of their economy, while helping to bring Jordan into compliance with
the Montreal Protocol by eliminating ozone depleting substances (ODS) in the aerosol industry.

The Aerosol Situation in Jordan:

Study work in Jordan in the early 1990's indicated that total usage of ODS in the aerosol sector was
225 tons, all imported CFC 12 and CFC 11/12 mixtures used as propellant.  This usage accounted
for 36% of the entire Jordanian consumption of ODS in 1991 (Jordan Country Study).  Finding a
method to quickly phase-out this usage would thus have a significant impact on total national
conversion to non-ODS .

Since conversion to
hydrocarbon aerosol propellants
(HAPS) is the strategy being
applied in the vast majority of
conversions worldwide, early
investigations sought to
determine the availability of
HAPS or appropriate feedstock
to produce HAPS locally.  It
was determined that Jordan has
one petroleum refinery capable
of producing mixtures of
propane/butane, the government
owed Jordan Petroleum
Refinery (JPR).  With their
cooperation, it was determined that JPR produces a cut of liquified hydrocarbon (80% butane, 20%
propane) that is of the correct pressure for use in the majority of aerosols.  Jordan has seven known
aerosol fillers: one larger, four of mid-size and two quite small (volumes indicated at right).

The Problem:

Of these companies, the Households and Toiletries division of the important Suktian Group decided
to become one the pioneers, .as they have the license to produce the "Taft" brand of hair spray,  and
were under considerable pressure to stop using ODS in this product.  They purchased modern
explosion-proof filling equipment in 1992,  a Terco automatic filling machine.  This was installed
with a modular outside safe gassing room complete with ventilation system,  gas detection,  and the
necessary alarms.
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Using this equipment,  which also included a molecular sieve purification system to remove sulphur
from the propane/butane mixture,  they began filling in 1993.  Results were not good.  Several batch
lots of product were rejected because they appeared to have improper odor several weeks after they
were filled,  although the propellant appeared to be properly "odorless" at the time of filling. 

It was quickly determined that the feedstock in Jordan was contaminated with undesirable olefins.
Study revealed that one other filler, Dajani International, had previously installed to fill
propane/butane.  However, they fill principally insecticides,  and because these are products that
usually have a disagreeable odor anyway,  they did not experience serious problems; odor was
undoubtedly present, but not a concern.  The problem would be limited to those producing cosmetics
and medical products.  For these fillers, olefins are a difficult and complex problem to overcome.  
Olefins are much more reactive than the saturated hydrocarbons (such as propane and the two
butanes) because of their double bond,  and this reactivity can cause serious odor problems in
aerosols such as cosmetics and medical products, where the consumer is highly affected by the odor
of the product and won't use a product that has a bad odor.  This high reactivity can make olefins
taint or destroy components of the perfumes used in aerosol products.  

Unlike many contaminants that occur in aerosol feedstock, olefins can not easily be removed with
molecular sieves, the  simple, safe and inexpensive process that is most frequently used to deodorize
aerosol propellants.  The preferred method to remove olefins requires the  use of  hydrogenation, a
process that is both highly technical and costly.  It is not very suitable for individual enterprises to
undertake.  Ideally, a single technically advanced source of purified HAPS was needed.

In addition, it would be necessary to convince fillers other than Households and Toiletries to prepare
to convert to HAPs,  so they could obtain the facilities and equipment needed to quickly convert once
a ready supply of HAPs was available.  And,  all Jordanian fillers would need not only foreign sourced
filling equipment, but also the safety training necessary so that they could fill HAPs for years to come
without undue risk of accidents. 

The Solution - Government / Industry Cooperation:

The Government of Jordan (GOJ) was one of the earliest active participants in Montreal Protocol
activities.  A section of the Department of Environment was formed to supervise these activities,
which is now funded by the Multilateral Fund and functions as the Project Implementation Unit (PIU)
of the Department of Environment.  They have participated in all stages of the discussions that have
led to the resolution of  the problems involved.  Jordan Petroleum Refinery Company is the only
refinery in Jordan,  and produces all of the liquified petroleum gas (LPG) used in the country. 

They were a willing participant from the start in finding a  solution to the propellant supply problems.
Their highly- trained technical staff has the required experience to easily undertake the hydrogenation
of  the propane/butane mixture to produce HAPs. 

At first,  cost was a concern.  Just to produce the appropriate "cut" or mixture of propane and butane
was already proving costly,  as they had to  readjust the process controls, working closely with quality
control until the LPG being produced was acceptable.  Hydrogenation would increase the process
control problems and increase the cost.  At the low volume required for aerosols in Jordan, the
downtime required would far outweigh the profit from the sale of HAPs at a price which local fillers
could afford. 



13

To minimize this recurring cost, it was agreed that a solution must allow them to hydrogenate
propellent in large batches, so they would have to disrupt normal production only three or four times
a year.  It was also agreed that installing this equipment in Jordan would prepare JPR for future
marketing opportunities that might open up throughout the region, as countries like Iraq, Syria and
Lebanon took steps to convert their aerosol industries.  On the basis of the current MF assistance
available, and with the prospect of these regional opportunities, JPR agreed to do this work if the
capital equipment cost could be obtained.  

The Multilateral Fund of the Montreal Protocol agreed to supply the required grant.  The initial
technical study was done by personal from JPR.  Technical consultants from the implementing
agency, in this case the World Bank, were also involved from the beginning,  and helped identify the
equipment and support work needed,  and suppliers that could produce the required equipment. 

The hydrotreating unit proved to be a problem.  The required volume of production was extremely
small, even if it was only produced 4 times a year on a batch basis. The Gunderson Engineering
Company of Shreveport,  Louisiana, USA was willing to supply a custom unit at the required volume.
During the initial studies it was  determined that the following would be needed to facilitate the
process of  hydrogenation, which could be implemented over a two year period:

 

Basic Project Concept - Jordan Petroleum Refinery - Aerosol Propellants

Four basic areas were addressed in preparing the project (and the project proposal): 

� A storage area for the special LPG cut to be used as aerosol grade.   This "dirty storage" will
allow JPR to build up feedstock for hydrogenation without having the entire refinery
interrupted each time aerosol propellant was needed. 

� A hydrogenation unit to be attached to a "heavies" separator.  This will eliminate any C  and5

C  product not removed in distillation.    6

� A storage area for the processed, clean HAPs.  Each storage area would include tanks and
piping as well as various construction activates to provide a safe site.  A "dedicated" delivery
truck is provided,  to be used only for HAPs.

� A distribution area to dispatch clean HAPs to the fillers as ordered. This was originally
purposed to be done only in cylinders, but it has been upgraded to also offer safer and more
efficient bulk delivery.                                                           

The Aerosol Fillers:

At the same time that this project was being developed, a sub-project was addressing the conversion
of  M. Haddad & Sons, Jordan's largest aerosol filler, from CFC-12 to filling with HAPs.  This project
involves the installation of a new filling lines,  using pneumatic and explosion proof equipment, with
the gassing head separated from the crimping and product filling stations (see Aerosol Sector Case
Study #10 in this series).  

In addition, Haddad requested and received funding to construct a well-ventilated explosion-proof
filling room, with modern gas detecting equipment, as well as a storage system to handle the safe
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JPR Equipment List (taken from their project proposal):

The specific items needed and their approximate costs were as follows. Note that while these were the items
needed here, it is an example only.  JPR is providing additional resources needed to complete this project, and
other applications may require slightly different equipment.

   1 5-gallon/minute hydro-treating plant complete with heavies separator US $  395,000  
   3 each 60,000 and 2 each 45,000 liter storage tanks     200,000
   2 pumps with piping      16,000
      lot laboratory equipment       9,000
   1 automatic fire protection system       5,000
   1 automatic gas leakage detection system       10,000
   1 transport trailer      60,000
      lot - civil and electrical works       50,000
      lot - engineering/inspection/commissioning/training/start up costs  60,000

        TOTAL        US $ 805,000

storage of HAPs.  And, they requested funding for extensive process and safety training by a
experienced foreign expert.  This equipment and training is to cost approximately US$250,000.00.
A storage tank project was also done for Households and Toiletries.

All three proposals were submitted for funding to the Multilateral Fund.  One important point which
made the chances of approval greater was that Jordan Petroleum Refinery agreed to accept a formula
for calculating costs that in effect requested assistance only in recovering the direct cost difference
between the cost of purifying regular LPG and it's sale price and the cost of purifying HAPS and their
sale price.  This involved JPR agreeing to disregard indirect conversion costs such as increased
downtime.  By foregoing claims of such vague and hard-to-calculate indirect costs, they greatly
increased the likelihood that their project proposal would be agreed to, as it was.

While approvals were being secured, Jordan Petroleum Refinery proceeded with further feasibility
and cost studies, which resulted in one significant change: they were able to agree to delivery of
HAPs to aerosol fillers via bulk trailer trucks,  in addition to using only 50 kg. portable cylinders as
originally considered. 

Bulk delivery is always the preferred delivery method. A large tank is much less subject to
mishandling than small cylinders, which are frequently pushed around on hand trucks during
transport. Large tanks are secured to cradles,  

while cylinders may be stored improperly and fall. And, large tanks are permanently connected to
pipes, while small tanks are frequently connected and disconnected, another possible source of
leakage.

Thus, using bulk tanks is a major safety benefit in both transport and storage.  The original M.
Haddad proposal was accordingly adjusted to provide to storage of HAPs in bulk tanks at their plant.
As mentioned earlier, Households and Toiletries has also presented a project proposal for bulk

storage which had not yet been acted upon.  The details of the equipment ordered for the Jordan
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Petroleum Refinery Company is given in the adjoining table.

The Results:

As of today (February 1995) work is proceeding in the implementation of these proposals.  JPR,
Households and Toiletries, and Haddad have begun procurement.  Additional fillers in Jordan have
begun working to preparing project proposals to obtain assistance in their conversion. 

Jordan is a good example of the application of innovative thinking in developing a series of inter-
related solutions that result in the speedy conversion of the aerosol sector of a country to the use of
non-ODS.  Highly educated and environmentally aware businessman readily accepted that they would
benefit from conversion;  officials of the Jordanian government and the JPR also showed their
willingness to cooperate in developing a project that would help Jordan comply with the Montreal
Protocol,  and end the use of ODS in their aerosol sector quickly, while providing maximum benefit
to their economy.  The current timetable calls for Jordan to complete conversion of their aerosol
sector by 1995.   It appears certain that this timetable will be met, making Jordan a real success story
and a model for the complete conversion of the aerosol sectors in other countries.

Contact:  For more information about HAPs purification in Jordan or any other questions raised in
this case study, please contact:  

Mr. Ghazi Odat
Project Implementation Unit, Department of Environment
Ministry of Municipal, Rural Affairs, & the Environment
P.O. Box 1799     
Amman,  Jordan
Tel. (962) 6 695 626
Fax: (962) 6 695 627
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AEROSOL SECTOR CASE STUDY #3
ODS Phase Out By Other Means in the Russian Federation  Mechanical Pump Substitution

Introduction:

By far the most common  way to achieve ozone depleting substances (ODS) phase out in the aerosol
sector is through the conversion of local fillers from filling aerosols using CFCs as propellant to filling
with some form of hydrocarbon propellant.  

Many of the accompanying case studies deal with one or more aspects of just that problem; how to
secure hydrocarbon aerosol propellants (HAPs),  how to purify an existing feedstock that is not
suitable for all products, or how to help local fillers convert their plants from filling with ozone
depleting CFCs, that are otherwise safe and easy to handle, to the use of hydrocarbon propellants that
have few environmental drawbacks,  but are highly flammable and explosive.  

Indeed, the case study that follows concerns a Russian company,  and involves just such a conversion,
although a huge and complex one.  But in this case study we will be concerned with a totally different
approach - the phase out of CFCs by substitution of mechanical pump sprays for traditional aerosol
cans.

The Situation in the Russian Federation:

Following the dissolution of the USSR in 1991, the Russian Federation remained the largest country
on earth (in terms of land area), with a population exceeding 150,000,000.  The Russian Federation
is probably by far the largest user of ODS in the aerosol sector on earth, using 33,000 metric tons of
ODS in 1992.  Achieving rapid phase out in the aerosol sector in the Russian Federation is of
enormous importance in reducing the world's usage of ODS.

The former USSR had produced approximately 680,000,000 units of aerosol products of all sorts in
1988, apparently the peak year for aerosol production.  Under the old Soviet system, 16 large
vertically-integrated plants,  several among the largest aerosol plants in the world (in terms of physical
plant size),  produced everything needed on-site, from packing cartons through the cans and valves
and to the filled, finished product (for more information on this integrated approach and central
planning,  see case study #4 in this series).

Currently,  the Russian Federation contains 8 very large plants producing 244,000,000 million units
in 1992.  Three of these plants not only use CFCs, but actually produce their own in sections of their
plant.   While aerosol production and ODS usage were somewhat less in 1993 due to the  current
economic troubles,  Russia remains a large producer of aerosols and is still using about 20,000 metric
tons of ODS a year in the aerosol sector.  Less than 20% of aerosol production  is currently
converted to HAPs.  All of the old state-owned enterprises are now some form of joint-stock
company, typically partly owned by individual investors, often including employees, and partly by
some government entity.

Despite the slight progress in conversion, all these large Russian producers are sophisticated technical
facilities, with highly-educated and well-trained staffs.  These fillers have been aware of the need to
convert their CFC usage for some time, and have in all cases run tests of filling with HAPs or at least
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a mixture of HAPs and CFCs.  When enterprises in the Russian Federation learned that funding might
be available through the Global Environmental Facility (GEF), to supply badly needed capital to
purchase the modern foreign equipment needed for conversion,  all were eager for assistance.  In
several cases, project proposals have been or are under development which will allow them to
complete the "normal" conversion to filling with HAPs.

The Situation at Altaichimprom:

The Altaichimprom plant, with a historic annual production of about 20,000,000 units (though a
current production of considerably less, due to a lack of capital and the current economic difficulties
in Russia) turned out to be totally unsuited for conversion to HAPs.  Their entire production
operation uses 20 year old machinery that cannot be converted to safely filling with highly flammable
HAPs.  With CFC filling, defects are wasteful, but not dangerous.  Product and propellant leak in the
plant, and in transit, and in the warehouses and shops,  but this is generally merely a nuisance, and
quite common in many countries.  HAPs present a very different set of concerns.  The key to safely
filling HAPs is to minimize all risks in the first place, and only secondarily to use gas detection,
automatic shut down and modern fire-fighting equipment to avoid  disasters.   If 1%, 2% or 3% of
cans leak in filling, the plant is likely to suffer a fatal explosion.  No line can safely run with anything
like that amount of hydrocarbons being leaked into the building, not to mention the risks of leakage
in storage or transport.   Neither the valves nor the aluminum cans they manufacture at
Altaichimprom allow for the nearly defect-free manufacturing that HAPs require. The machinery
installed almost 20 years ago for producing valves,  cans,  and for filling the cans has been carefully
maintained,  but it has fulfilled its useful lifetime.  It cannot be repaired to safely fill HAPs. 

Totally new machinery would be required, as well as significant re-engineering of the filling process.
New HAPs storage facilities would need to be built, along with significant warehousing modifications,
and very extensive safety training by foreign experts.  For these reasons the enterprise decided to
consider the substitution of mechanical spray pumps for almost all products manufactured currently.
Under their proposal,  only insecticides,  not suitable for mechanical pumps,  will be filled as aerosols
with  HAPs at the nearby Novosybirsk Domestic Chemical Company. The list of required materials
is lengthy, but may give other prospective users an idea of what is required for just a part of the entire
substitution process:  
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Altaichimprom Plant Proposal
Concept: Cost in US$ '000 

2 plastic blow molding machines for bottles,  100 kg/hour US$   1,281
1 bottle transport system     190
1 electrical control system       166
1 cooling system        102
1 compressed air supply system      64
3 sets multicavity molds (12 molds) for above     400
1 silk  screen decoration line     322
   modification of valve making equipment to make pumps      33
   molds for pump components     252
2 assembly machines for actuators        240
2 pump assembly machines w/ball placers and tube placers     760
1 120 bottle/min. filling line, complete          420
    shrink wrap packaging units for finished bottles          270
    pneumatic pump testers        200
   spare parts          235
   import agent fees          141
  import taxes           235
   transport of new equipment to central Russia          235
   estimated start-up downtime (direct labor + scrap)            102
   cost of foreign assistance for start-up and training          55

TOTAL US$   5,703

Note that this is not a complete list, because this plant is able to make springs, gaskets and several plastic pump

Problems with Not In Kind Substitutions:

Substitution of mechanical pumps for aerosols is fully supported as an appropriate way to achieve
phaseout by the 1991 UNEP Technical Options Report on Aerosols, Sterilants, and Miscellaneous
Uses and Carbon Tetrachloride.  Yet such substitutions are rather uncommon,  because of a variety
of reasons.   All of these have been considered in the case of Altaichimprom.  The most common
reason for rejecting mechanical pumps is that they won't sell.  In other markets, mechanical pump
sprays now dominate some categories of products (example - window cleaners) and are popular.
But, where there is  variety of choices,  most consumers continue to favor aerosol presentations.  Part
of the reason aerosols are preferred may  be because, in many countries, pump sprays were around
before aerosols, and aerosols were seen as "newer equals better."  As there are no pump sprays
available in the Russian Federation at all,  this factor may actually be reversed.  It appears certain that
enough market can be captured in this case.

Further,  many companies worldwide have produced pump sprays as an additional product rather than
as a substitute product.  Other companies have avoided "pumps" completely,  feeling that the
introduction of a pump spray would achieve low volumes,  and compete almost exclusively with the
aerosol product.  No marketing company wishes to have two slow-selling products instead of one
moderate-selling one.  Since no pumps exist in Russia,  these marketing problems do not appear to
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apply - loyal consumers to "brand X" aerosol will probably buy "brand X" pump sprays without
worrying about the change in presentation.

Another factor is cost.  Mechanical pumps are 2-4 times as expensive as aerosol valves,  and often
more product concentrate must be used (to replace the propellant).  This can be mitigated in some
cases, such as this one, by providing for a change to plastic bottles,  which are less expensive to
produce than aerosol cans.  But mechanical pump sprays can easily be more expensive to produce
than aerosols.

Some products cannot use pumps.  Insecticides for flying insects require a spray with small particle
size to be effective.  The aerosol can readily produce very small particles,  but mechanical pumps
cannot.  And, a partly filled aerosol is not likely to spill in storage, as a pump may - an important
consideration with a potentially toxic product.

For these and other reasons,  pumps are often rejected because they fail to meet the test of being the
"best available technology." Also, in most countries, converting a "filler" involves only the
replacement of a filling line,  purchase of a modular "safe room" for gassing the hydrocarbon,  and
some additional construction, often involving storage tanks and warehousing modifications.  The
determination of "best available technology" is normally still viable where these steps need to be
taken.  Costs may be considerable, but they are the "usual" ones, and many enterprises successfully
convert despite these costs.  In short, in countries with more direct access to all potential solutions,
it is usually cheaper to convert to HAPs which are available, import HAPs from another region or
even, in rare cases, from abroad, or try to secure a source of HAPs locally, where none exists, then
convert products to mechanical pump sprays.  The unique integration of enterprises and geography
defeat these possibilities in Russia.

Altaichimprom is hundreds of kilometers away from any possible source of HAPs, and is such a large
plant that important quantities would need to transported.  This would raise costs, and would create
great potential for accidents of every kind.  Even in the best of developed country situations, it is not
common to ship HAPs or LPG further than absolutely necessary by road, for example.  But more
important, are the previously mentioned direct cost factors, i.e. that the entire aerosol production and
warehousing facility of this very large enterprise, including can and valve making operations, would
have to be replaced, as well as a sizable tank farm constructed.  Costs would be millions of dollars
more than changing over to pump manufacture.  In this case, mechanical pumps can indeed be
considered the "best available technology," providing for timely phase out at the lowest possible cost
to the enterprise.

The Results: 

Funding for the Altaichimprom proposal is being requested at the current time.  Possible sources are
the Global Environment Facility (GEF),  the Russian Federation government,  the Stavropol state
government,  and private banks or investors.  This project stands nearly alone as a Case Study where
a "not in kind" alternative technology is likely to be the "best available technology" for conversion
because of the specific circumstances in this case.  It is clearly better to use pump substitution here,
rather than try to reconstruct this entire large entity to meet some pre-conceived notion (that
converting to HAPs is best). 

In this case, substitution is far preferable to conversion, from the point of view of the entity,  which
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Mechanical Pump Selection Criteria

Common mechanical pumps come in two varieties,
"finger pumps" and "trigger pumps" (where a lever
similar to the trigger on a gun is pulled).  Trigger
pumps are used to dispense large quantities (1-4
grams per actuation),  usually of cleaners,  and are
not appropriate for many products.  Finger pumps
usually operate at levels of 0.05-0.10 grams per
pump,  adequate for many products.

Finger pumps,  where an actuator is pushed
downward with the finger,  can be mounted on the
container by having a screw top,  by having an
aluminum ferrule that is crimped onto the
container,  or by snapping into place (as on a
normal aerosol can).  But, finger  pumps dispense
much less product than aerosols.  If the same size
container is used,  it can result in a long use period
for the consumer.  This is excellent for the
consumer,  but not good  for the producer,  who
will not sell that user another product until the
previous one is empty.

Suitability is the first criteria.  Most pumps work
well only with aqueous or alcoholic solutions.
Then,  if pumps are suitable,  the pump is always
more expensive than an aerosol valve,  so in
popular products where cost is important,  a plastic
container must usually be used (and provided for).
Where cost is less important,  glass or aluminum
may be used.

Where the product can be seen (in glass or plastic
bottles),  the product must be full (about 95% -
there must still be some "head space").   Where the
product concentrate is expensive,  this can  lead to
very expensive products.  Sometimes a product
with very expensive concentrate might best be
packaged in an expensive aluminum can,  so that
only 60% volume fill need be provided.

wants to stay in production, and from the point of
view of obtaining the required financing,  which
should be the least amount possible.  This project
will eliminate usage of 2,000 metric tons of ODS
when completed.  However, in deciding on what
equipment to purchase, consideration was taken
of the fact that the ten-year record of this plant,
that is to say their production in more normal
times, suggests that they will soon be producing
many more units than the 1993 figure.  Historic
production has used about 5,000 metric tons of
ODS, and the production capacity requested
should be viewed as offsetting that volume.
 
Once funding is obtained, this project can be
completed in 24 months time, and it is expected
that this will result in phase-out by the end of
1997.   The Russian Federation is passing a
period of political volatility,  and this is one of the
projects in this case study series with the greatest
possibility of being modified.  The lessons to be
learned are so unique,  however,  that the authors
decided to include one "not-in-kind" substitution
project,  and Altaichimprom was by far the best
example.

Contact:  For more information about not-in-
kind substitution or Altaichimprom's experience,
or any other questions raised in this case study,
please contact:

Mr. Alexander Victorovich Alexandrov,
Department Head
Altaichimprom Production Association
Tel. (7) 3832 21700
Fax: (7) 38568 23203 or  22548
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AEROSOL SECTOR CASE STUDY #4
A Complicated Substitution of HAPs for a Large Plant at Novosybirsk

Introduction:

In the previous Case Study we dealt with a uniquely Russian application of pump substitution as a
method of replacing ozone depleting substances (ODS) in the aerosol sector.  In this case study, we
will deal with the more usual method of eliminating this ODS usage:  the conversion from the use of
CFCs in aerosols to hydrocarbon aerosol propellants (HAPs). 

The Situation in the Russian Federation:

Following the dissolution of the USSR in 1991, the Russian Federation remained the largest country
on earth (in terms of land area), with a population exceeding 150,000,000.  The Russian Federation
is by far the largest user of ODS in the aerosol sector on earth, using 33,000 metric tons of ODS in
1992.  Achieving rapid phase out in the aerosol sector in the Russian Federation is of enormous
importance in reducing the world's overall usage of ODS.

The previous USSR had produced approximately 680,000,000 units of aerosol products of all sorts
in 1988,  apparently the peak year for aerosol production.  Under the old Soviet system, 16 large
vertically integrated plants,  several among the largest aerosol plants in the world (physical plant size),
produced everything needed on-site,  from packing cartons through the cans and valves and onto the
filled, finished product.  

The Soviet production control system, centered on a State Planning Office in Moscow that dictated
what was produced, how much, where and when, meant that enterprises had little concern for
marketing their products; they produced what they were ordered to and shipped it as directed.  Who
or where the ultimate customers were was not their concern.  What they used to produce it was a
concern, but theoretically that arrived as needed according to the dictates of the Plan.  And the Plan
was a national one, often securing materials from one end of the old USSR for use at the other.
Developing local sources of supply was of at best secondary concern.

Currently, the Russian Federation contains 8 very large plants producing 244,000,000 million units
in 1992.  Three of these plants not only use CFCs, but actually produce their own in sections of their
plant.   While aerosol production and ODS usage were somewhat less in 1993 due to the  current
economic troubles,  Russia remains a large producer of aerosols and is still using about 20,000 metric
tons of ODS a year in the aerosol sector, with less than 20% of aerosol production converted to
HAPs.  All of the old state-owned enterprises are now some form of joint-stock company, typically
partly owned by individual investors, often including employees, and partly by some government
entity.

Despite the slight progress in conversion, all these large Russian producers are sophisticated technical
facilities, with highly educated and well trained staffs.  These fillers have been aware of the need to
convert their CFC usage for some time, and have in all cases run tests of filling with HAPs or at least
a mixture of HAPs and CFCs.  An adequate supply of useable LPG for HAPs is available within
reasonable distance (i.e., 1,000 km.) of  Novosybirsk.
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The Novosybirsk Domestic Chemistry Plant (NDCP):

NDCP is a very large integrated company  in the Siberian city of Novosybirsk. It is 51% owned by
employees, 15% by the Russian Federation, and the rest by investors.  The aerosol division of NDCP
includes facilities for the manufacture of aerosol valves and three piece tinplate aerosol cans, and
equipment for aerosol filling.  The plant has been in operation since 1975, and is still using the original
Italian, English and U.S. made equipment, which was very good when it was new.

NDCP has produced upwards of 30,000,000 units a year, but, as everywhere in Russia, production
has fallen in recent years due to the national economic difficulties.  These difficulties,  particularly a
shortage of capital,  prevented the plant from converting on its own.  Technical studies have been
done,  and the detailed engineering has been completed for much of the conversion,  which has not
advanced because of a lack of funds.

Any solution to conversion at NDCP had to take into account the historic volumes, both because the
economy seems to have bottomed out and to be on the rebound, and because in Russia, as
everywhere else,  both the government and management want conversion to provide the same or even
increased employment.  To convert at the current reduced volume,  reflecting a short-term economic
decline, would certainly lock in reduced employment, and might well seal the fate of the company.

It would likely be impossible for this very large plant to operate profitably producing only a fraction
of their historic output.  NDCP is anxious to end their 4,482 metric tons of annual ODS usage, but
anxious to survive as a manufacturing entity,  as well!

The NDCP Conversion Project:

Hydrocarbons are the obvious choice for conversion here. The company's most popular products are
personal deodorants,  hair sprays,  room fresheners,  and insecticides;  which all can be packaged very
well with hydrocarbons.  All other alternate propellants are eliminated because of cost (dimethyl
ether,  the HCFCs and the HFCs),  or because they don't work well (CO  N O or N ).  It was2 2   2

determined that the plant had the space to convert to HAPs,  including room for the sizable tank farm
that would be required for such a large filler.  But major changes would be needed,  including one
change that put a particularly Russian twist on the project.

The plant,  like all aerosol plants in Russia,  but unlike the situation in most other countries, produces
its own packaging components,  including aerosol cans.  The can making equipment has been well
maintained,  but it has fulfilled its useful lifetime.  The current leakage rate is approaches 3%,  which
do not reach the consumer because of careful quality control.  With CFC filling,   such a failure rate
is messy and inefficient;  with HAPs it is unacceptably dangerous.  It is unlikely that millions of
aerosol cans can be filled at this rate of leakage without a serious accident.  Even if the filling can be
done,  leaking aerosol cans would be a major hazard in storage,  in transit, and even in stores and
people's homes.  

With this being the case, "conversion" here would have to include a new can line as well as new filling
equipment, a tank farm and piping.  Also, the plant would need a safe, explosion-proof filling room,
plus extensive changes to the finished-goods warehouse that are also needed for safety reasons.  Each
phase would require significant purchases of foreign-made equipment,  as the proper quality of
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CONVERSION OF NDCP: MAJOR EQUIPMENT NEEDED:

FOR CAN MAKING :

250 CPM AEROSOL CAN PRODUCTION LINE FOR 52.4 X 167 MM

AND 65.3 X 170 MM CAN SIZES,  CAPABLE OF OPERATING AT

80% EFFICIENCY, WITH TOP AND BOTTOMING STAMPING AND

GUMMING,  "SOUDRONIC" SIDE-SEAM WELDING AND ASSEMBLY

OF FINISHED CANS, INCLUDING SPARE PARTS.                              
                    

       US  $ 4,650,000.00
FOR AEROSOL FILLING

2 EA. AUTOMATIC AEROSOL FILLING LINES RUNNING AT 120
CPM, INCLUDING UNSCRAMBLING TABLE, ROTARY PRODUCT

FILLER, VALVE PLACER, ROTARY VACUUM CRIMPER, 6
CONVEYORS (APPROXIMATELY 3-5 METERS),  ROTARY GASSER,
BUTTON PLACER, WATER BATH, CODER, CAPPER, SPARE PARTS.
TWO MODULAR EXPLOSION PROOF SAFE GASSING ROOMS ARE

INCLUDED.

           US $ 2,600,000.00
PROPELLANT HANDLING :

TANK FARM INCLUDING 14 STORAGE TANKS,  19 PUMPS,  6
COMPRESSORS,  PIPES,  ELECTRICAL INSTALLATION,
INCLUDING SPRINKLERS AND EMERGENCY POWER STATION.

US $ 2,570,900.00.

equipment is not made in the Russian Federation.  Most auxiliary equipment can be purchased locally,
and certainly all of the civil works can be done locally.

With additional equipment required
to outfit the new explosion-proof
gassing rooms, the tank farm
capable of safely storing 550,000
liters of HAPs, new testing and
laboratory equipment required to
properly quality control product,
modernization of aerosol valve
production equipment already in
place, plus the necessary
construction, shipping and training
costs, the total amount required for
the conversion was calculated at US
$13,752,108..  

Additional work and costs, such as
planning and site preparation costs,
would be covered by the enterprise.
In preparing the project proposal, it
was necessary to consider what
additional costs conversion would
be, and what savings would result.
On balance, here the savings clearly
would exceed the costs.  This is not
always the case,  especially where
products with expensive
concentrates are filled.  

It was possible to calculate how
much both increased costs and
savings would be,  in order to offset
some of the total costs to reflect the
savings NDCP would realize from
conversion.  Not only is this fair and logical,  but it is an important step necessary for the proper
completion any  conversion project. 

Should funding for this project be obtained from the Global Environment Facility,  it will be necessary
to calculate net incremental costs,  which requires that an analysis of additional costs and savings.
Should another financial institution provide the funds,  they will nevertheless require a cash flow
analysis,  where increases of costs and savings should be taken into account.  In the table above is a
summary of the most of the major items needed for conversion  at NDCP.

As mentioned earlier,  there are a number of factors that increase to cost of operations when filling
HAPs,  even when entirely new equipment is used.  Factors that would increase costs are indicated
in the box below.
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Three factors that would increase production costs after conversion:

1. More quality control supervisors and inspectors will be needed, to
maintain a defect rate of less 
than 0.1%, required for safe use of HAPs. .

2. Increased maintenance is necessary keep quality high,  especially
after first two years, as the machinery ages. Both direct labor for
maintenance and spare parts utilization will be higher than with
CFCs in many companies.  .

3. Tinplate costs will rise, because many more sheets of tinplate will
be rejected for being out of specification.  Tinplate that is
completely out of specification may possibly be returned to the
supplier, but marginally out of specification tinplate must be sold
for its scrap value.                          

Readers from developed
countries may be surprised to
find items #1 and #2 in this
list.  Manufacturers in most
developed countries have long
accustomed to having the
necessary quality control
inspectors on a production
line.  Also,  it is known that
quality is not produced by
quality control,  but rather by
good manufacturing practices,
and one of these is that the
production line be stopped for
maintenance whenever
necessary,  i.e. whenever
defects produced exceed a predetermined norm.  The Russian Federation is by no means a developing
country,  but crisis conditions exist in manufacturing at this time and many expediencies are being
resorted to that are not conducive to long term progress.  Hand selecting tinplate for high quality uses
(such as making aerosol cans) is also common in developing countries,  and may have to be employed
here.  

The offset this,  there will be  savings from conversion. Three factors that would result in savings due
to HAPs conversion:

1. Less scrap made by new equipment.  By using new can making equipment and new aerosol
filling equipment,  it is obvious that defective can scrap will be drastically reduced.  The
increase in quality control will also reduce scrap.

2. Less scrap because of increased maintenance.  While shutting down the production line at the
first sign of defective cans is a cost factor (because of lost line time),  this does reduce the
amount of defective cans produced,  and the cost of scrap.

3. Material savings through use of a less expensive propellant.  Changing from CFCs to HAPs
usually produces savings,  sometimes quite great savings.  This should be calculated on a case
by case basis,  as sometimes materials costs increase.  With aerosol deodorants and hair
sprays,  for example,  it may be found prudent to increase the amount of perfume used when
the conversion is made.  

In considering the need to offset some of conversion costs with the savings, two more points needed
to be considered.  First,  some of the "savings" would in fact be increased profits to the company,
currently taxed at 35% by the Russian Federation and state authorities.  This obviously effects any
cash flow calculations.  

And, these savings would come after the fact,  while all of the direct conversion costs would come
before production with HAPs occurred,  also a factor in cash flow calculations.  Given the lack of
capital available in Russia,  these are both obviously  important factors that must be taken into
account in financial planning.
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The analysis between costs and savings that exists at NDCP calculated over 4 years using net present
value calculations (as required by the GEF) shows US $661,000. in operating cost increases, as
compared to US $3,931,000 in operating savings.  Thus the enterprise will have to obtain additional
financing from another source for slightly over US $3 million,  or put up this amount out of operating
profits.

Results:

As this is written, the enterprise is investigating the possibility of obtaining financial assistance from
the Global Environment Facility,  other international sources of financing,  the state and federal
governments,  and local banks and investors.   

Contact:  For more information about Novosybirsk's situation, or any other questions raised in this
case study, please contact:

Mr. Vladimir G. Frolow, General Director  
Novosybirsk Domestic Chemical Plant
Novosybirsk, Russia 
Tel. (7) 3832 410 033 
Fax: (7) 3832 410 844 or 410 076
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EHHQ WKH FDVH IRU PDQ\ \HDUV� 6DIHO\ ILOOLQJ +$3V GHSHQGV RQ D YDULHW\ RI VSHFLILF DQG WHFKQLFDO

UHTXLUHPHQWV EHLQJ PHW� EXW WKH SKLORVRSK\ EHKLQG VDIHO\ ILOOLQJ +$3V PD\ EH VWDWHG DV IROORZV�



��

7KH )XQGDPHQWDO 3KLORVRSK\ RI 6DIHO\ )LOOLQJ $HURVROV ZLWK

+$3V�

d 6DIHW\ LV DQ DWWLWXGH� 0DQDJHPHQW PXVW EH FRPPLWWHG

WR VDIHW\ ILUVW�

d (YHU\WKLQJ SRVVLEOH VKRXOG EH GRQH WR HOLPLQDWH +$3

OHDNDJH� $ VPDOO DPRXQW ZLOO DOZD\V HVFDSH ZKHQ

HDFK FDQ LV JDVVHG� EXW QR RWKHU OHDNDJH LV SHUPLVVLEOH�

3ODQW GHVLJQ VKRXOG DOORZ IRU QR SODFH ZKHUH +$3V FDQ

FRQFHQWUDWH WR EH LJQLWHG�

d $Q\ZKHUH WKHUH LV D LV D SRVVLELOLW\ RI OHDNHG +$3V� DOO

VRXUFHV RI LJQLWLRQ PXVW EH HOLPLQDWHG�

&ULWHULD IRU WKH (PSOR\PHQW RI WKH 2SHQ $LU )LOOLQJ 0HWKRG�

� $Q RSHQ�DLU ILOOLQJ URRP PD\ KDYH RQH VROLG ZDOO

�SDUDOOHO WR WKH RXWHU ZDOO RI WKH SODQW�� RU LW DOVR PD\

KDYH MXVW D URRI RYHU WKH PDFKLQHV� RXW LQ D ILHOG� ,I WKH

ILOOLQJ URRP DGMRLQV RQH ZDOO RI WKH SODQW� WKHUH VKRXOG

EH DW OHDVW � RU � PHWHUV EHWZHHQ WKH SODQW ZDOO DQG WKH

ILOOLQJ URRP ZDOO� +ROHV IRU FRQYH\RUV �LQ PDLQ SODQW

ZDOO� PXVW EH VPDOO�

� $Q\ DGGLWLRQDO ZDOOV FDQ EH ZLUH PHVK� DQG WKH URRI

SODVWLF RU ILEHUJODVV SDQHOV� 7KHUH PXVW EH

QRWKLQJ WR VWRS WKH PRYHPHQW RI DLU�

� ,W PXVW QRW DGMRLQ DQ\WKLQJ� VXFK DV DQ DUHD ZLWK D

SXPS� FRPSUHVVRU� HOHFWULFDO SDQHO� RU ERLOHU� ZKLFK

PD\ FDXVH VSDUNV DQG�RU IODPH� 7KLV DOVR DSSOLHV WR

SDUNLQJ ORWV� GULYHZD\V� HWF�

� 2QO\ SQHXPDWLF HTXLSPHQW VKRXOG EH XVHG� ,I

H[SORVLRQ�SURRI HOHFWULFDO HTXLSPHQW LV XVHG� LW PXVW EH

ZHOO PDLQWDLQHG DQG FRQVWDQWO\ LQVSHFWHG�

� 1DWXUDO OLJKW VKRXOG EH XVHG ZKHUH SRVVLEOH� ZLWK

H[SORVLRQ�SURRI OLJKWLQJ WKH QH[W FKRLFH� 1RUPDO

HOHFWULFDO OLJKWLQJ Q HOHFWULF OLJKWLQJ LV QRW DFFHSWDEOH�

� :KHUHYHU ORFDWHG� WKH �URRP� VKRXOG EH UDLVHG DERYH

JURXQG OHYHO� LI SRVVLEOH� ZLWK QR GUDLQV RU ORZ DUHDV

QHDUE\ ZKHUH JDV FDQ FROOHFW�

,Q WKH FDVH RI &20$18� RSHQ DLU

ILOOLQJ ZRXOG VHHP WR EHVW PHHW VRPH

PDMRU FRQFHUQV RI VDIHW\� *LYHQ

0DXULWLXV
 PLOG FOLPDWH� LW LV FHUWDLQO\

SRVVLEOH WR ILOO RXWGRRUV� DQG RSHQ�DLU

ILOOLQJ� ZKLFK WDNHV DOO QHFHVVDU\ VWHSV

WR SURYLGH IRU +$3V ILOOLQJ ZLWKRXW

OHDNDJH� EXW OHWV WKH ZLQG GLVVLSDWH

DQ\ JDV WKDW LV OHDNHG EHIRUH D

GDQJHURXV FRQFHQWUDWLRQ FDQ RFFXU� LV

RIWHQ D ILUVW FKRLFH EHFDXVH LW LV

FKHDSHU WR ILOO LQ WKH RSHQ DLU WKDQ WR

FRQVWUXFW D VDIH� H[SORVLRQ�SURRI

LQGRRU IDFLOLW\�

0RUHRYHU� RSHQ�DLU ILOOLQJ KDV D ORQJ�WHUP EHQHILW� DV ZHOO� 6LQFH QDWXUH LV SURYLGLQJ WKH YHQWLODWLRQ�

WKHUH LV QR PDLQWHQDQFH UHTXLUHG IRU ORQJ�WHUP XSNHHS RI WKH IDQV� JDV�GHWHFWRUV DQG RWKHU GHYLFHV

QHHGHG WR VDIHO\ ILOO +$3V LQGRRUV� 7KLV LV QRW RQO\ OHVV H[SHQVLYH IRU WKH FRQFHUQ� EXW IRRO�SURRI�

:LWK WKH W\SH RI VRSKLVWLFDWHG HTXLSPHQW QHHGHG IRU LQGRRU ILOOLQJ� VWDII PXVW EH WUDLQHG DQG KHOG

DFFRXQWDEOH IRU PDLQWDLQLQJ WKHVH VDIHO\ GHYLFHV LQ SUHIHFW RSHUDWLQJ FRQGLWLRQ RYHU D ORQJ SHULRG RI

WLPH�

6WLOO� IXUWKHU LQYHVWLJDWLRQ ZDV

QHHGHG� 7KH HQWHUSULVH ZDV XQVXUH

WKDW LWV ODUJH LQWHUQDWLRQDO FOLHQWV

ZRXOG DFFHSW ILOOLQJ �RSHQ DLU� �

RIWHQ WKH\ ZDQW WR VHH VRSKLVWLFDWHG

HTXLSPHQW� $QG� VLQFH RSHQ�DLU

ILOOLQJ KDV QR RWKHU VRXUFH RI

YHQWLODWLRQ EXW WKH ZLQG� WKHUH PXVW

EH D IUHH�IORZLQJ DQG GHSHQGDEOH DLU

PRYHPHQW WR UHPRYH DQ\ OHDNHG

+$3V IURP WKH DUHD EHIRUH D

GDQJHURXV FRQFHQWUDWLRQ GHYHORSV�

7KLV IORZ RI DLU PXVW QRW EH EORFNHG

E\ DQ\WKLQJ� RU VXFK D FRQFHQWUDWLRQ

FDQ TXLFNO\ GHYHORS LQ ORZ�O\LQJ

DUHDV� 7KHUH LV DQ DFFHSWDEOH DUHD DW

WKH &20$18 SODQW IRU VLWLQJ DQ

RSHQ DLU ILOOLQJ URRP� EXW LW LV WRR

QHDU DQ HOHFWULFDO WUDQVIRUPHU�

ZKLFK PXVW EH PRYHG LI WKLV RSWLRQ

ZHUH WR EH VHOHFWHG� $ SURMHFW IRU

DQ RSHQ DLU ILOOLQJ DUHD ZDV

GHYHORSHG� 7KH UHTXLUHPHQWV RI WKLV



)RU D GLVFXVVLRQ RI WKH DGYDQWDJHV DQG GHVLJQ RI RSHQ�DLU ILOOLQJ URRPV� VHH WKH $HURVRO &RQYHUVLRQ�

7HFKQRORJ\ 0DQXDO� ZKLFK LV DYDLODEOH IURP WKH 81(3 ,( DGGUHVV OLVWHG DW WKH EDFN RI WKLV GRFXPHQW�

��

V\VWHP DUH DV IROORZV��

$ SURMHFW ZDV DOVR GHYHORSHG ZLWK DVVLVWDQFH IURP WKH 81'3 WHFKQLFDO H[SHUW WKDW SURYLGHG IRU WKH

SXUFKDVH RI D PRGXODU H[SORVLRQ�SURRI �VDIH� ILOOLQJ URRP IRU &20$18� +HUH WKH FKRLFH RI GHVLJQ

ZDV GLFWDWHG E\ FRVW� ,W LV SRVVLEOH WR EXLOG VXFK D URRP LQ D WRWDOO\ HQFORVHG LQWHULRU SDUW RI DQ

H[LVWLQJ VWUXFWXUH� EXW WKLV GHVLJQ UHTXLUHV WKH UHFRQVWUXFWLRQ RI ZDOOV DQG FHLOLQJV WR HLWKHU PDNH WKHP

ZLWKVWDQG KLJK SUHVVXUHV ���� NLORJUDPV SHU VTXDUH PHWHU�� DQG WKH LQVWDOODWLRQ RI D EORZRXW SDQHO

LQ WKH URRI RU H[WHULRU ZDOO WKDW ZLOO FROODSVH DW YHU\ ORZ SUHVVXUH��� NJ�VT� PW��� �VHH 7KH $HURVRO

&RQYHUVLRQ 7HFKQRORJ\ +DQGERRN IRU FRPSOHWH GHWDLOV�� &RVW PDGH WKLV RSWLRQ XQDWWUDFWLYH WR

&20$18�

,W ZDV GHWHUPLQHG WKDW WKH\ KDG DQ DUHD WKDW ZDV EHLQJ XVHG DV D GULYHZD\ WKDW DGMRLQHG WKH VLGH RI

WKHLU EXLOGLQJ� 7KLV ZRXOG DOORZ WKH SXUFKDVH DQG LQVWDOODWLRQ RI D PRGXODU RXWVLGH HQFORVHG ILOOLQJ

URRP� ZKHUH LW LV UHTXLUHG WKDW RQO\ WKH ZDOO IDFLQJ WKH H[LVWLQJ SODQW LV FDSDEOH RI ZLWKVWDQGLQJ KLJK

SUHVVXUH� 7KH H[LVWLQJ SODQW ZDOO� RI VROLG FRQVWUXFWLRQ� FRXOG EH XVHG�

&RQYH\RUV ZLOO EH XVHG WR PRYH LQ�SURFHVV SURGXFW IURP WKH PDLQ EXLOGLQJ WR WKH ILOOLQJ URRP� DQG

WKH ILQLVKHG SURGXFW EDFN IRU VWRUDJH� 3URSHU GXDO�VSHHG DXWRPDWLF YHQWLODWLQJ HTXLSPHQW� DQG JDV

GHWHFWRUV� DORQJ ZLWK HTXLSPHQW WR VKXW GRZQ WKH +$3V VXSSO\ LI JDV LV GHWHFWHG� ZLOO EH SXUFKDVHG

DEURDG� 6WDII ZLOO DOVR UHFHLYH H[WHQVLYH VDIHW\ WUDLQLQJ IURP DQ H[SHULHQFHG DHURVRO H[SHUW�

$SSURSULDWH ILUH�ILJKWLQJ HTXLSPHQW DQG WUDLQLQJ LQ LW
V XVH ZLOO EH REWDLQHG�

7KH RYHUDOO SURMHFW FRVW IRU WKLV RSWLRQ LV DERXW 86 ������������ LQFOXGLQJ D ��� FRQWLQJHQF\� DQG

WKH SURMHFW VKRXOG WDNH QR PRUH WKDQ �� PRQWKV RQFH LQLWLDWHG� 7KH RSWLRQ RI XVLQJ RSHQ DLU ILOOLQJ

FDQ DOVR EH FRPSOHWHG LQ OHVV WKDQ D \HDU� DQG ZRXOG FRVW DERXW KDOI DV PXFK�

7KH 5HVXOWV�

7KH FDVH RI &20$18 LV D JRRG H[DPSOH RI KHOS IURP DQ ,PSOHPHQWLQJ $JHQF\� LQ WKLV FDVH ILUVW

81(3 DQG WKHQ 81'3� EHLQJ YLWDO WR KHOS D VPDOO FRXQWU\ EULQJ WKHLU DHURVRO VHFWRU LQWR FRPSOLDQFH

ZLWK WKH 0RQWUHDO 3URWRFRO DQG DPHQGPHQWV� 2QFH &20$18 LV FRQYHUWHG� WKH UHPDLQLQJ WZR ILOOHUV

LQ 0DXULWLXV ZLOO EH XQGHU LQFUHDVLQJ SULFH SUHVVXUH WR FRQYHUW WKHLU RSHUDWLRQV� VLQFH +$3V DUH PXFK

OHVV H[SHQVLYH WKDQ &)&V�

&20$18 KDV REWDLQHG D JUDQW IURP WKH 0XOWLODWHUDO )XQG RI WKH 0RQWUHDO 3URWRFRO IRU DERXW

����������� 7KH\ DUH FXUUHQWO\ GHWHUPLQLQJ ZKHWKHU WR XVH WKLV IRU RSHQ DLU ILOOLQJ RI +$3V� RU

ZKHWKHU WR VHOHFW WKH VHFRQG RSWLRQ� ZKLFK ZLOO UHTXLUH DQ LQYHVWPHQW RQ WKH SDUW RI WKH HQWHUSULVH

WR FRPSOHWH WKH UHTXLUHG DPRXQW� ,W DSSHDUV DW WKLV ZULWLQJ WKDW WKH\ ZLOO PRYH WR D QHZ ORFDOH DQG

XVH WKH RSHQ DLU ILOOLQJ PHWKRG�

:KLOH FXUUHQW &)& XVDJH LV RQO\ � WRQV D \HDU �ZLWK &20$18 VWLOO XVLQJ VRPH &2 �� WKH DOWHUQDWLYHV
�

DUH FOHDU� :LWKRXW RXWVLGH DVVLVWDQFH� 2'6 XVDJH ZRXOG UHWXUQ WR DERXW �� WRQV D \HDU� :LWK VXFK

DVVLVWDQFH� 2'6 XVDJH DW WKLV HQWHUSULVH LQ 0DXULWLXV ZLOO EH ]HUR� 7KH VFDOH LV QRW D JUHDW DV WKDW

IDFHG LQ 5XVVLD� EXW 0DXULWLXV LV SULPH SURRI WKDW D ZRUOGZLGH YLHZ LV UHDOO\ EHLQJ WDNHQ LQ SKDVLQJ

RXW DHURVRO 2'6 XVDJH UDSLGO\�



��

0DXULWLXV WKXV VHUYHV DV DQ H[DPSOH WR RWKHU YHU\ VPDOO FRXQWULHV WKDW DUH VLJQDWRULHV WR WKH 0RQWUHDO

3URWRFRO DQG DPHQGPHQWV� +HOS LV DYDLODEOH WR DOO� ODUJH DQG VPDOO FRXQWULHV DQG ODUJH DQG VPDOO

HQWLWLHV� DV ZHOO� 6RXUFHV WKDW PD\ KHOS DUH OLVWHG DW WKH FRQFOXVLRQ RI WKLV GRFXPHQW�

&RQWDFW� )RU PRUH LQIRUPDWLRQ DERXW WKH OLPLWDWLRQV RI &2 FRQYHUVLRQ� RU DQ\ RWKHU TXHVWLRQV
�

UDLVHG LQ WKLV FDVH VWXG\� SOHDVH FRQWDFW�

0U� 6DWHHDYHG 6HHEDOXFN

3ULQFLSDO $VVLVWDQW 6HFUHWDU\

0LQLVWU\ RI WKH (QYLURQPHQW DQG 4XDOLW\ RI /LIH

��WK )ORRU�.HQ /HH 7RZHU

3RUW /RXLV� 0DXULWLXV

7HO� ����� ��� ����

)D[� ����� ��� ����



��

$(5262/ 6(&725 &$6( 678'< ��

$ 3ODQW 5HORFDWLRQ WR $FKLHYH +$36 )LOOLQJ ,Q ,QGLD

,QWURGXFWLRQ�

,Q WKH SUHYLRXV FDVH VWXG\ ZH ORRNHG DW WKH SUREOHPV DVVRFLDWHG ZLWK FRQYHUWLQJ D VPDOO ILOOHU LQ D

VPDOO QDWLRQ� DQG GLVFXVVHG WKH SRWHQWLDO IRU WKH XVH RI RSHQ�DLU ILOOLQJ YHUVXV HQFORVHG ILOOLQJ LQ WKDW

FDVH� 7KLV VDPH DQDO\VLV RI WHFKQLTXHV OHDGV WR WKH EHVW SRVVLEOH VROXWLRQ WR DFKLHYLQJ FRQYHUVLRQ DW

$HUR 3KDUPD 3YW�� /WG� LQ ,QGLD�

7KH 6LWXDWLRQ LQ ,QGLD�

,QGLD LV D YHU\ ODUJH FRXQWU\ ZLWK WKH VHFRQG�ODUJHVW SRSXODWLRQ RQ HDUWK� &XUUHQW R]RQH GHSOHWLQJ

VXEVWDQFH �2'6� XVDJH LQ WKH DHURVRO VHFWRU LV HVWLPDWHG DW ����� PHWULF WRQV DQQXDOO\� PRVWO\ LQ WKH

IRUP RI &)&��� DQG &)& ��� ,QGLD FROOHFWLYHO\ LV D ULFK FRXQWU\� EXW WKH LQGLYLGXDO KRXVHKROGV� DV

RQH ZRXOG H[SHFW ZLWK VXFK D ODUJH SRSXODWLRQ� DUH JHQHUDOO\ QRW ZHDOWK\� $HURVRO SDFNDJLQJ LV RIWHQ

XVHG IRU FRQYHQLHQFH LWHPV� LV UDWKHU PRUH H[SHQVLYH WKDQ VRPH RWKHU XVDEOH SDFNDJLQJ IRU VRPH

LWHPV �VXFK DV FOHDQHUV DQG SROLVKHV� ZKLFK RIWHQ FDQ EH ZLSHG RQ�� DQG LV UHODWLYHO\ FRVWO\ LQ JHQHUDO

WR SHRSOH ZLWK YHU\ OLPLWHG LQFRPHV�

3HU FDSLWD XVDJH RI DHURVROV LQ ,QGLD LV JURZLQJ� EXW LV VWLOO YHU\ ORZ� 7KLV LV JRRG� JLYHQ WKDW QRQ�

2'6 K\GURFDUERQ DHURVRO SURSHOODQWV �+$3V� DUH QRW \HW LQ JHQHUDO XVH LQ ,QGLD� %XW� LW DOVR RIIHUV

WKH SRWHQWLDO IRU YDVWO\ LQFUHDVHG 2'6 XVDJH VKRXOG QRWKLQJ FKDQJH DQG GHPDQG JURZ WR PRUH

QRUPDO OHYHOV RI XVDJH� (YHQ ZHUH WKH FRQVXPSWLRQ WR HTXDO WKDW RI RWKHU GHYHORSLQJ FRXQWULHV� WKLV

PLJKW EH ILYH�WHQ WLPHV WKH FXUUHQW XVDJH LQ ,QGLD� 7KXV LI QR DFWLRQ LV WDNHQ� WKHUH PD\ EH D PDMRU

LQFUHDVH LQ 2'6 XVDJH KHUH�

$V LV� GHVSLWH ,QGLD
V KXJH SRSXODWLRQ� WKH DHURVRO LQGXVWU\ LV TXLWH PRGHVW� 7KHUH DUH DHURVRO SODQWV

LQ 5XVVLD ILOOLQJ DV PDQ\ XQLWV LQ D VLQJOH ORFDWLRQ DV DOO RI ,QGLD SURGXFHV SHU \HDU �HVWLPDWHV YDU\�

EXW FXUUHQW GDWD LQGLFDWHV ,QGLD SURGXFHV DSSUR[LPDWHO\ ���������� DHURVROV DQQXDOO\��

<HW� WKH VPDOO YROXPH RI XQLWV FRQVXPHG �IRU WKH SRSXODWLRQ DQG VL]H RI WKH FRXQWU\� LV RIIVHW E\ WKH

FRPSOH[LW\ RI KRZ EXVLQHVV LV GRQH LQ ,QGLD� )LUVW� ,QGLD LV D VWDWH ZLWK D KLJKO\ YLVLEOH JRYHUQPHQW

UROH LQ EXVLQHVV� 6L]DEOH EXVLQHVVHV IDFH VWULFW DQG YDULHG FRQWUROV DW ORFDO� VWDWH DQG QDWLRQDO OHYHOV�

5XOHV DUH HQIRUFHG� WD[HV LPSRVHG� DQG UHTXLUHPHQWV VHW DQG FKDQJHG URXWLQHO\�

,W LV OLWWOH ZRQGHU WKDW WKHUH DUH QR VLQJOH ODUJH DHURVRO SODQWV KHUH DW DOO� 6XFK GLYHUVH FRXQWULHV DV

0H[LFR DQG %UD]LO� 7KDLODQG DQG -RUGDQ DOO KDYH ILOOHUV WKDW UHSUHVHQW ��� RU PRUH RI WKH QDWLRQDO

SURGXFWLRQ RI DHURVROV� 7KHUH DUH QR ,QGLDQ ILOOHUV WKDW UHSUHVHQW ��� RU PRUH RI QDWLRQDO ILOOLQJV�

$ IHZ GR]HQ VPDOO� WR PHGLXP�VL]HG IDFLOLWLHV H[LVW �������� WR ��������� DQQXDOO\�� EXW WKH YDVW

PDMRULW\ RI ILOOHUV� WRWDOOLQJ SHUKDSV ��� RU PRUH� DUH YHU\ VPDOO� 0DQ\ IDOO LQWR ZKDW FRXOG EH

FRQVLGHUHG WKH XQ�UHJXODWHG RU XQRIILFLDO FDWHJRU\�

�3ODQWV� DUH RIWHQ URRPV LQ VRPHRQH
V KRXVH� D VKHG RXWVLGH� RU D SDUWLWLRQ LQ WKH EDFN RI DQRWKHU

HQWHUSULVH� 6LQFH D VL]DEOH PDMRULW\ RI WKHVH FRPSDQLHV DSSDUHQWO\ SURGXFH VPDOO SHUIXPHV DQG

FRVPHWLF SURGXFWV� ZKLFK DUH WKH ODUJHVW VHJPHQW RI WKH ,QGLDQ PDUNHW� WKH\ SOD\ DQ XQPHDVXUDEOH�

EXW LPSRUWDQW� SDUW�



��

&RQYHUVLRQ 5HTXLUHPHQWV IRU WKH $HUR 3KDUPD $HURVRO

)LOOLQJ 3ODQW�

�� 6SDFH DQG GHVLJQ OLPLWDWLRQV DW WKHLU FXUUHQW VLWH

PDGH VDIH FRQYHUVLRQ DW WKDW ORFDWLRQ LPSRVVLEOH�

)RU H[DPSOH� WKH RQO\ VSDFH RQ WKHLU ORW ZKHUH WKH\

FRXOG LQVWDOO DQ RXWVLGH HQFORVHG ILOOLQJ URRP DGMRLQV

D QHLJKERULQJ FRPSDQ\ WKDW GRHV ZHOGLQJ MXVW RYHU

WKH ZDOO EHWZHHQ WKH SURSHUWLHV� SURGXFLQJ VSDUNV

FUHDWLQJ D FOHDU H[SORVLRQ GDQJHU�

�� &RQVWUXFWLRQ RI DQ LQWHULRU HQFORVHG ILOOLQJ URRP

ZRXOG EH SURKLELWLYHO\ FRVWO\� :DOOV DQG FHLOLQJV

FRXOG QRW EH PDGH WR UHVLVW WKH UHTXLUHG SUHVVXUHV IRU

H[SORVLRQ FRQWDLQPHQW� 7KHUH LV DOVR QR URRP IRU

VDIH VWRUDJH RI +$3V�

�� 5HFRQVWUXFWLQJ RQ WKH H[LVWLQJ VLWH ZRXOG QRW VROYH

WKHVH SUREOHPV� DQG ZRXOG LQ DQ\ FDVH PHDQ FORVLQJ

GRZQ GXULQJ WKH FRQVWUXFWLRQ� QRW SRVVLEOH IRU DQ

HQWHUSULVH HPSOR\LQJ ��� ZRUNHUV� ZLWKRXW VHULRXVO\

GDPDJLQJ WKH FRPSDQ\ HFRQRPLFDOO\�

7KXV WKH DHURVRO VHFWRU LQ ,QGLD LV KDUG WR TXDQWLI\� DQG HQWHUSULVHV DUH KDUG WR ORFDWH� (YHQ WKH

SRVVLELOLW\ RI REWDLQLQJ WHFKQLFDO RU ILQDQFLDO DLG PD\ QRW PDWWHU HQRXJK WR PRWLYDWH VRPH FRPSDQLHV

WR FRPH IRUZDUG DQG EH FRXQWHG� 0DQ\ VPDOO FRPSDQLHV DUH UHOXFWDQW WR FKDQJH WKHLU ZD\ RI GRLQJ

EXVLQHVV WR PHHW JRYHUQPHQW UHJXODWLRQV� 2I FRXUVH VXFK FKDQJH ZRXOG LQFUHDVH SURGXFWLYLW\� DOORZ

WKHP WR DGYHUWLVH IRU QHZ PDUNHWV� DQG LPSURYH VDIHW\ DQG HIILFLHQF\� DOO PDMRU EHQHILWV LQ WKH ORQJ

WHUP� %XW� WKLV VHJPHQW LV VWLOO KDUG WR UHDFK� (IIRUWV DUH EHLQJ PDGH WR UHDFK WKHVH �LQIRUPDO�

FRPSDQLHV E\ ERWK WKH LPSOHPHQWLQJ DJHQFLHV DQG WKH 0LQLVWU\ RI (QYLURQPHQW DQG )RUHVWV RI WKH

*RYHUQPHQW RI ,QGLD �*2,��

5HSHDWHG :RUOG %DQN PLVVLRQV� ZRUNLQJ ZLWK ,QGLDQ FRQVXOWDQWV� KDYH VRXJKW WR LQFUHDVH WKH

DYDLODEOH LQIRUPDWLRQ DERXW WKH DHURVRO VHFWRU� DQG KDYH IRUPXODWHG DQ DSSURDFK WR H[SHGLWH

FRQYHUVLRQ LQ WKLV LPSRUWDQW FRXQWU\� 7KLV HIIRUW KDV KDG SRVLWLYH UHVXOWV� DV IROORZV� 7ZR PDMRU

QHHGV ZHUH LGHQWLILHG� 2QH ZDV WKH QHHG WR SURYLGH ,QGLD ZLWK GHSHQGDEOH VRXUFHV RI K\GURFDUERQ

DHURVRO SURSHOODQW �+$3V�� 7KH RWKHU ZDV WKH QHHG WR FRQYLQFH WKH PHGLXP�VL]HG ILOOHUV WR FRQYHUW

WR +$3V DV VRRQ DV SRVVLEOH�

%HFDXVH +$3V FRQYHUVLRQ ZRXOG DOORZ WKHP �DQG FRPSHWLWLRQ ZRXOG IRUFH WKHP� WR SDVV RQ WKH

VL]DEOH VDYLQJV UHDOL]HG E\ XVLQJ +$3V LQ WKH IRUP RI ORZHU SULFHV� VXFK FRQYHUVLRQ ZRXOG VWDUW D

�GRPLQR�HIIHFW�� FDXVLQJ WKH VPDOOHU FRPSDQLHV WR UHGXFH SULFHV WR DQ XQSURILWDEOH OHYHO� FRQYHUW �LI

WKDW LV SRVVLEOH� LQ WKHLU XVXDOO\ VPDOO DQG FRQJHVWHG ORFDWLRQV� RU VWRS SURGXFLQJ DHURVROV DOWRJHWKHU�

7KH GHVLUH LV WR EULQJ WKHVH FRPSDQLHV RXW LQWR WKH RSHQ DQG KHOS WKHP DV WKH ILUVW FKRLFH� 6KRZLQJ

WKHP WKH FRVW VDYLQJV WKDW FDQ EH DFKLHYHG ZLWK +$3V LV DQ LPSRUWDQW VWHS� $HUR 3KDUPD� D IRUPDO

PHGLXP VL]HG HQWHUSULVH� ZDV WKH ILUVW FRPSDQ\ LQ ,QGLD WR SUHVHQW D SURMHFW SURSRVDO IRU +$3V

FRQYHUVLRQ DQG JHW LW DSSURYHG�

7KH 3URMHFW 3URSRVDO�

$HUR 3KDUPD 3YW�� /WG��

LV D SDUW RI WKH ODUJHU $HUR

3KDUPD JURXS WKDW FRQVLVWV

RI D YDULHW\ RI FRPSDQLHV

KDQGOLQJ SURGXFWV LQ WKH

SKDUPDFHXWLFDO� FRVPHWLF

DQG SHUVRQDO SURGXFW

ILHOGV� $ FRQVLGHUDEOH SDUW

RI WKHLU EXVLQHVV DFWLYLW\

FRQVLVWV LQ WKH SDFNDJLQJ

RI -RKQVRQ
V %DE\ 2LO IRU

WKH ODUJH PXOWLQDWLRQDO

-RKQVRQ DQG -RKQVRQ� ,QF�

$HUR 3KDUPD FXUUHQWO\

ILOOV DERXW ��������� FDQV

RI DHURVROV D \HDU� DQG XVHV

DERXW �� PHWULF WRQV RI

&)& WR GR VR� $IWHU

G L V F X V V L R Q V ZL WK

H[SHULHQFHG FRQVXOWDQWV

DERXW WKH UHTXLUHPHQWV IRU
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VDIH +$3 FRQYHUVLRQ� $HUR 3KDUPD UHDOL]HG WKDW WKHLU PRVW FRVW�HIIHFWLYH FKRLFH ZDV WR UHORFDWH WR

D QHZ VLWH� DQG WR VHW XS WR ILOO +$3V DW WKDW ORFDWLRQ� $V IDU DV UHORFDWLRQ� WKLV ZDV GHWHUPLQHG DIWHU

WKH\ UHDOL]HG WKDW QR RWKHU DOWHUQDWLYH WKDW ZDV SUDFWLFDO ZDV SRVVLEOH� ,Q GRLQJ WKLV� WKHLU QHHGV ZHUH

GHWHUPLQHG LQ WKH WDEOH DERYH�

%XW GHWHUPLQLQJ WKDW SODQW UHORFDWLRQ ZRXOG EH UHTXLUHG ZDV RQO\ D EHJLQQLQJ IRU D JUHDW GHDO RI ZRUN

WR FRPH� *LYHQ WKH LQH[SHQVLYH FRVW RI ODERU LQ ,QGLD� DQG WKH IDFW WKDW PRVW RI ZKDW LV UHTXLUHG FDQ

EH SXUFKDVHG ORFDOO\� WKH PDMRU SDUW RI WKH UHTXLUHG LQYHVWPHQW LV WKH SXUFKDVH RI WKH ODQG� WKH

SXUFKDVH RI WKH PRGXODU VDIH URRP� DQG WKH FRQVWUXFWLRQ RI WZR VPDOO EXLOGLQJV� ,W ZDV WKHQ

LPPHGLDWHO\ QHFHVVDU\ WR PDNH FHUWDLQ GHVLJQ GHFLVLRQV WR SURYLGH IRU VDIH� HIILFLHQW DQG OHJDO

FRQVWUXFWLRQ RI WKH QHZ SODQW VLWH�

'HVLJQ FRQVLGHUDWLRQV IRU WKH QHZ $HUR 3KDUPD )LOOLQJ 3ODQW�

�� 7KH QHZ VLWH PXVW EH LQ D UHPRWH DUHD� 7KLV ZLOO SURYLGH D PHDVXUH RI VDIHW\ LQ LWVHOI� DQG ZLOO DOORZ

WKH SXUFKDVH RI WKH VL]DEOH DPRXQW RI JURXQG ���� VTXDUH PHWHUV� QHHGHG DW D FRVW IDU OHVV WKDQ ZKDW

VXFK D SDUFHO ZRXOG FRVW LQ DQ HVWDEOLVKHG EXLOW XS ]RQH�

�� &XUUHQW ILOOLQJ PDFKLQHU\ ZDV DGHTXDWH� EHLQJ RI D PRGHUQ� H[SORVLRQ�SURRI GHVLJQ� 7KH EHVW FKRLFH

IRU ILOOLQJ ZDV GHWHUPLQHG WR EH D PRGXODU H[SORVLRQ�SURRI �VDIH� URRP� FRPSOHWH ZLWK DXWRPDWLF VKXW

RII YDOYHV� H[SORVLRQ�SURRI HOHFWULF OLJKWLQJ� DQG GXDO VSHHG YHQWLODWLRQ� 0RGHUQ DXWRPDWLF JDV

GHWHFWRUV ZRXOG EH LQFOXGHG� DQG FRQQHFWHG WR WKH VKXW RII V\VWHP DQG DQ DODUP V\VWHP�

�� 2WKHU VDIHW\ HTXLSPHQW �IDFH PDVNV� JRJJOHV� ILUH H[WLQJXLVKHUV� HWF�� ZRXOG QHHG WR EH SXUFKDVHG

ORFDOO\� DV ,QGLD KDV VRXUFHV IRU VXFK HTXLSPHQW WKDW PDQ\ VPDOOHU GHYHORSLQJ FRXQWULHV ODFN� 7UDLQLQJ

LQ +$3V ILOOLQJ DQG IRUPXODWLRQ� DQG LQ WKH XVH RI VDIHW\ GHYLFHV ZRXOG EH UHTXLUHG� DQG ZRXOG EH GRQH

E\ D H[SHULHQFHG H[SHUW�

�� %XLOGLQJV ZLOO EH FRQVWUXFWHG RQ�VLWH IRU FRQFHQWUDWH SUHSDUDWLRQ DQG ILQLVKHG JRRGV VWRUDJH� 3URYLVLRQV

IRU VDIH VWRUDJH RI +$3V ZRXOG EH QHHGHG� )RU VDIHW\ UHDVRQV� DQG WR FRPSO\ ZLWK ORFDO FRGHV� WKH VLWH

ZRXOG EH FRPSOHWHO\ ZDOOHG�

7KH FRPSDQ\ KDV FKRVHQ WR FRYHU WKH FRVW RI WKH ODQG DQG EXLOGLQJV IURP WKHLU RZQ FDSLWDO UHVRXUFHV�

DQG UHTXHVW DVVLVWDQFH IURP WKH 0XOWLODWHUDO )XQG RQO\ IRU WKH SXUFKDVH RI WKH PRGXODU VDIH ILOOLQJ

URRP� WKH VWRUDJH WDQN� DQG DX[LOLDU\ HTXLSPHQW�

7R DUULYH DW WKH �LQFUHPHQWDO FRVW� RI WKHLU FRQYHUVLRQ� DV UHTXLUHG E\ WKH 0XOWLODWHUDO )XQG� LW ZDV

QHFHVVDU\ WR DQDO\]H ERWK WKH LQFUHDVH LQ RSHUDWLQJ FRVWV DQG WKH RSHUDWLQJ VDYLQJV LQYROYHG LQ WKLV

SURMHFW� 7KH FRPSDQ\ LV FHUWDLQ WKDW WKHLU PDLQWHQDQFH FRVWV ZLOO LQFUHDVH ZLWK +$3V� DV WKH\ PXVW

VKXW GRZQ DQG UHSDLU HYHQ ZLWK PLQRU OHDNDJH� 7KLV FRVW LQFUHDVH ZLOO DIIHFW WKH ILOOLQJ RI ERWK WKHLU

RZQ FDSWLYH EUDQGV DQG RI SURGXFWV WKDW WKH\ ILOO XQGHU FRQWUDFW IRU RWKHU FRPSDQLHV�

&RQFHUQLQJ WKH SURGXFWV WKDW DUH ILOOHG XQGHU FRQWUDFW� WKHUH ZRXOG EH QR VDYLQJV� DV WKH GLIIHUHQFH

LQ SURSHOODQW FRVWV DFFUXHV WR WKH PDUNHWHU� WKH RZQHU RI WKH EUDQG� 7KH VDYLQJV $HUR 3KDUPD ZRXOG

DFKLHYH E\ EULQJLQJ WKHLU FDSWLYH EUDQGV LQWR WKH PDUNHWSODFH ZLWK +$3V EHIRUH FRPSHWLWRUV

FRQYHUWHG DUH UHDO DQG PXVW EH WDNHQ LQWR DFFRXQW� ,W ZDV FDOFXODWHG WKDW WKHUH ZRXOG EH YHU\ OLWWOH

GLIIHUHQFH EHWZHHQ WKH ORQJ�WHUP EXW VPDOO LQFUHDVH LQ FRVWV� YHUVXV WKH ODUJH VDYLQJV WKDW ZRXOG ODVW

RQO\ D VKRUW WLPH� XQWLO WKH FRPSHWLWLRQ FRQYHUWHG DQG ORZHUHG WKHLU SULFHV�
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+$3V:HUH 1HHGHG � 7KH*HQHUDOO\ $FFHSWHG 6SHFLILFDWLRQV

IRU +$3V�

� � �� � SURSDQH� LVREXWDQH� RU Q EXWDQH

� ! ���� HWKDQH� SHQWDQH �DQG RWKHU KHDYLHV�

� ! � SSP VXOSKXU �� SSP LV FRQVLGHUHG WKH QRUP IRU

JRRG VXSSOLHUV�

� ! � SSP + 2 �� SSP LV FRQVLGHUHG WKH QRUP IRU JRRG�

VXSSOLHUV�

� ! ��� SSP XQVDWXUDWHG FRPSRXQGV

� 2GRU � SDVV WHVW

:KLOH WKH HQWHUSULVH IHOW WKDW ORQJ WHUP WKH UHVXOW ZLOO SUREDEO\ EH D VOLJKW LQFUHDVH LQ FRVWV� LW LV

LPSRVVLEOH WR EH VXUH ZKDW WKH DFWXDO GLIIHUHQFH ZRXOG EH� $HUR 3KDUPD ZLVHO\ GHWHUPLQHG WKDW

DWWHPSWLQJ WR SURYH WKLV VPDOO GLIIHUHQFH ZRXOG GHOD\ WKH HQWLUH SURFHVV� DQG SUHVHQWHG WKHLU SURSRVDO

ZLWK D VWDWHPHQW VD\LQJ WKH\ FRQVLGHU WKH LQFUHDVHG FRVWV DQG LQFUHDVHG VDYLQJV WR EH HTXDO�

+$3V 6XSSO\�

7KH ILUVW GUDIW RI WKHVH FDVH VWXGLHV

FRQWDLQHG D SURMHFW IRU D SULYDWH

HQWHUSULVH WR SXULI\ DQG VXSSO\ +$3V�

3ODQV GLVFXVVHG DW WKH WLPH RI WKH

&RXQWU\ 3URJUDPPH PDQGDWHG DW OHDVW

WZR VXSSOLHUV� /DWH LQ ����� WKH *2,

DQQRXQFHG WKDW JRYHUQPHQW UHILQHULHV

ZRXOG VXSSO\ +$3V� 7KH\ UHTXHVWHG

DQG JRW WKH IROORZLQJ VSHFLILFDWLRQV IRU

+$3V �VHH ER[ RSSRVLWH��

7KH &XUUHQW 6LWXDWLRQ�

6RPH UHYLVLRQ WR WKLV SURMHFW SURSRVDO PD\ SURYH WR EH QHFHVVDU\� )RU RQH WKLQJ� D YHU\ VPDOO

DPRXQW ZDV FDOFXODWHG LQ DGGUHVVLQJ WKH QHHGV IRU VDIH VWRUDJH DQG KDQGOLQJ RI +$36� $V WKH

HQWHUSULVH KDV DOUHDG\ UHTXHVWHG ILQDQFLDO DVVLVWDQFH DQG SUHVHQWHG D SURMHFW SURSRVDO� DQ\ FKDQJHV

WKDW UHTXLUH DGGLWLRQDO LQYHVWPHQW ZRXOG KDYH WR EH FRYHUHG E\ WKH FRPSDQ\�

7KH $HUR 3KDUPD +$3V FRQYHUVLRQ SURMHFW ZLOO UHVXOW LQ HOLPLQDWLQJ WKH XVDJH RI �� PHWULF WRQV RI

&)&V DQQXDOO\� ,W ZLOO DOVR ZRUN DV D GHPRQVWUDWLRQ SURMHFW IRU RWKHU HVWDEOLVKHG� �RIILFLDO� ILOOHUV LQ

,QGLD� )XUWKHU� LW UHSUHVHQWV D QHHGHG ILUVW VWHS RQ RQH RI WKH VHYHUDO IURQWV EHLQJ SXUVXHG WR KHOS

UHDFK� LGHQWLI\ DQG VDIHO\ FRQYHUW WKH PDQ\ GR]HQV RI RWKHU DHURVRO ILOOHUV LQ ,QGLD�

7KLV SURMHFW DORQH FDQ QRW FRPSOHWHO\ H[SHGLWH FRQYHUVLRQ RI WKH DHURVRO VHFWRU LQ ,QGLD� %HFDXVH

,QGLD LV VR ODUJH DQG ERWK WKH DHURVRO LQGXVWU\ DQG PDUNHW VR IUDJPHQWHG� LW LV E\ QR PHDQV FHUWDLQ WKDW

KDYLQJ D OHDGLQJ ILOOHU XVLQJ +$3V LQ RQH SODFH ZLOO UHVXOW LQ FRVW SUHVVXUHV WKDW IRUFH HYHU\RQH HOVH

WR FRQYHUW� )LOOHUV LQ %RPED\ PD\ QRW JHQHUDOO\ FRPSHWH ZLWK WKRVH LQ 'HOKL� IRU H[DPSOH� DOWKRXJK

SURYLVLRQ RI +$3V WR VRPH ILOOHUV LQ HLWKHU DUHD ZLOO LPSDFW WKHLU ORFDO FRPSHWLWRUV�

$QG� FRVW SUHVVXUHV DORQH ZLOO QRW RYHUFRPH WKH UHVLVWDQFH RI PDQ\ VPDOOHU� �LQIRUPDO� DHURVRO ILOOHUV

WR FRQYHUW� HVSHFLDOO\ VLQFH PRVW ZLOO QRW EH DEOH WR FRQWLQXH LQ EXVLQHVV DW WKHLU FXUUHQW ORFDWLRQV

ZKLOH VDIHO\ ILOOLQJ +$3V� ,QGHHG� LQ WKLV FDVH VWXG\ ZH KDYH VHHQ WKDW HYHQ D IDLUO\ ODUJH DQG ZHOO

HVWDEOLVKHG IRUPDO DHURVRO ILOOLQJ FRPSDQ\ ZLOO KDYH WR UH�ORFDWH LQ RUGHU WR ILOO VDIHO\ ZLWK +$3V

,QGLD LV D FRXQWU\ ZLWK JUHDW SURPLVH� D JURZLQJ DHURVRO LQGXVWU\� YHU\ ZHOO�HGXFDWHG WHFKQLFLDQV�

DQG DVWXWH EXVLQHVVPHQ� %XW� GHVSLWH HIIRUW E\ WKH JRYHUQPHQW RI ,QGLD� ORFDO DQG IRUHLJQ FRQVXOWDQWV�

DQG IRUZDUG�WKLQNLQJ HQWHUSULVHV� LW UHPDLQV D FRXQWU\ QHHGLQJ PXFK PRUH ZRUN WR DFKLHYH VXFFHVV

LQ HOLPLQDWLQJ 2'6 XVDJH LQ DHURVROV�

&RQWDFW� )RU PRUH LQIRUPDWLRQ DERXW WKH H[SHULHQFHV RI $HUR 3KDUPD� RU DQ\ RWKHU TXHVWLRQV UDLVHG
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LQ WKLV FDVH VWXG\� SOHDVH FRQWDFW�

0U� 5DYL .DPDW

0DQDJLQJ 'LUHFWRU

$HUR 3KDUPD 3YW� /WG�

��� 1DULPDQ 3RLQW

%RPED\� ,QGLD ��� ���

7HO� ���� �� ��� ����

)D[� ���� �� ��� ����
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$(5262/ 6(&725 &$6( 678'< ��

$QRWKHU &RQYHUVLRQ 3RVVLELOLW\ � '0( IRU 6RXWKHUQ &KLQD

,QWURGXFWLRQ�

7KH SXUSRVH RI WKH 0XOWLODWHUDO )XQG LV WR HQDEOH ODUJH DQG VPDOO GHYHORSLQJ FRXQWULHV WKDW DUH SDUWLHV

WR WKH 0RQWUHDO 3URWRFRO WR UDSLGO\ SKDVH�RXW WKHLU XVDJH RI R]RQH GHSOHWLQJ VXEVWDQFHV �2'6��

&KLQD� WKH PRVW SRSXORXV QDWLRQ RQ HDUWK� REYLRXVO\ GHVHUYHV D JUHDW GHDO RI DWWHQWLRQ DQG KHOS LQ

GRLQJ VR� 7KH JRYHUQPHQW RI &KLQD KDV EHHQ YLJRURXV LQ WKHLU HIIRUWV WR HOLPLQDWH 2'6 XVDJH� DQG

KDV LQVLVWHG XSRQ WKH FRRSHUDWLRQ DQG VXSSRUW RI WKH LPSOHPHQWLQJ DJHQFLHV WR DFKLHYH SKDVH RXW LQ

WKH DHURVRO VHFWRU�

0XOWLSOH PLVVLRQV WR &KLQD� VWDUWLQJ LQ ����� GHWHUPLQHG D QDWLRQDO SURJUDP WR DFKLHYH SKDVH RXW�

$W WKH KHDUW RI WKLV SODQ ZDV WKH NQRZOHGJH WKDW WKH YDVW PDMRULW\ RI DHURVROV ILOOHG LQ &KLQD ZHUH

GRQH LQ WKUHH SODFHV� ,Q WKH QRUWK� LQ WKH DUHD DURXQG 7LDQMLQ �WKH VXEMHFW RI D SUHYLRXV &DVH 6WXG\

LQ WKLV VHULHV�� LQ WKH FRDVWDO DUHD DURXQG 6KDQJKDL� DQG LQ WKH VRXWK� LQ WKH *XDQJGRQJ DUHD� (DFK

DUHD DFFRXQWV IRU DURXQG ��� RI WKH DHURVRO 2'6 XVDJH LQ &KLQD� DQG HDFK ILOOV VRPHZKHUH DURXQG

������������� XQLWV DQQXDOO\�

7KH UHVW RI &KLQD LV EHOLHYHG WR ILOO OHVV WKDQ ��� RI WKH DHURVROV� DOWKRXJK WKLV LV EHLQJ VWXGLHG

LQWHQVHO\ DW WKLV WLPH� 7KH 1DWLRQDO 3URJUDP WKDW ZDV GHYHORSHG LQ ��������� LV EDVHG XSRQ WKH

FRQFHSW WKDW ILOOLQJ ��� RI WKH DHURVROV LQ &KLQD ZLWK OHVV H[SHQVLYH SURSHOODQWV WKDQ WKH &)&
V QRZ

EHLQJ XVHG ZLOO IRUFH PRVW RI WKH VFDWWHUHG ILOOHUV WR FRQYHUW DOVR� EHFDXVH WKH\ ZLOO RWKHUZLVH EH

SULFHG RXW RI WKH PDUNHW�

%RWK WKH 7LDQMLQ DQG 6KDQJKDL FRQYHUVLRQ HIIRUWV IROORZHG WKH PRVW FRPPRQ SDWK IRU FRQYHUVLRQ LQ

WKH DHURVRO VHFWRU� WKH\ DUH FRQYHUWLQJ WR SURGXFH DQG ILOO K\GURFDUERQ DHURVRO SURSHOODQWV �+$3V��

7KLV FRQYHUVLRQ VWUDWHJ\ ZDV TXLFNO\ IRXQG WR EH LPSRVVLEOH LQ *XDQJGRQJ�

7KH 6LWXDWLRQ LQ *XDQJGRQJ�

*XDQJGRQJ SURYLQFH� LQ WKH VRXWKHUQ UHJLRQ RI &KLQD� ZDV GHWHUPLQHG WR EH WKH FHQWHU RI DHURVRO

SURGXFWLRQ IRU WKH VRXWKHUQ WKLUG RI WKH FRXQWU\ LQ WKH &KLQD &RXQWU\ 3URJUDPPH� WKH RIILFLDO

GRFXPHQW RI UHIHUHQFH IRU SKDVH RXW DFWLYLWLHV LQ &KLQD� 8QGHU WKH DJUHHG SURJUDP� =KRQJVKDQ )LQH

&KHPLFDO ,QGXVWULDO /WG�� �=)&,/� ���� RZQHG E\ WKH &KLQHVH JRYHUQPHQW DQG WKH ODUJHVW ILOOHU RI

DHURVROV LQ &KLQD� ZRXOG EH FRQYHUWHG WR WKH UHJLRQDO ILOOLQJ FHQWHU IRU VRXWK &KLQD�

1RW RQO\ ZRXOG =)&,/ FKDQJH RYHU WR QRQ�&)& ILOOLQJ� EXW LW ZRXOG VHUYH DV D ILOOLQJ FHQWHU IRU

QXPHURXV VPDOO HQWLWLHV WKDW FRXOG QRW EH FRVW�HIIHFWLYH FRQYHUWHG� $QG� LW ZRXOG VXSSO\ SURSHOOHQW

WR RWKHU� PLG�VL]HG ILOOHUV ZKHUH RQ�VLWH ILOOLQJ FRXOG FRQWLQXH IROORZLQJ WKHLU FRQYHUVLRQ�

:KLOH DOO RI WKLV LV QRW XQXVXDO DQG ZDV UHDGLO\ DJUHHG WR E\ DOO SDUWLHV FRQFHUQHG� VRRQ FRPSOLFDWLRQV

DURVH LQ GHYHORSLQJ D YLDEOH� DIIRUGDEOH SURMHFW� 7KHVH UHIOHFW WKH XQLTXH VLWXDWLRQ LQ *XDQJGRQJ�

EXW WKH\ DOVR SURYLGH OHVVRQV LQ WKH DSSOLFDWLRQ RI FUHDWLYH WKLQNLQJ WR WKH UHVROXWLRQ RI FRQYHUVLRQ

SUREOHPV DQ\ZKHUH�

2YHU ��� RI DOO DHURVRO VHFWRU FRQYHUVLRQ HIIRUWV ZRUOGZLGH UHVXOW LQ WKH FRQYHUVLRQ IURP &)&V WR
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)DFWRUV 0DNLQJ +$3V 8QXVDEOH LQ *XDQJGRQJ�

� 7KH ORFDO VKRUWDJH RI /3*� ZLWK VXSSOLHV QHHGHG IRU FRRNLQJ

DQG RWKHU IXHO XVHV�

� 6DIHW\ ULVNV LQYROYHG ZLWK WUDQVSRUWLQJ ORZ RGRU /3* ORQJ

GLVWDQFHV� 7KLV LV QRW DGYLVDEOH ZKHUH URDGV DQG LQIUDVWUXFWXUH

DUH QRW RI ILUVW TXDOLW\� 7KH EHVW VXSSOLHV RI /3* IRU

SXULILFDWLRQ LQWR +$3V KDYH YHU\ OLWWOH RGRU� ZKLFK LQFUHDVHV

WKH SUREOHPV RI WUDQVSRUWLQJ WKHP VDIHO\� HYHQ VLJQLILFDQW JDV

OHDNDJH PD\ QRW EH QRWLFHG XQWLO LW LV WRR ODWH�

� /3* LV LQ YHU\ VKRUW VXSSO\ WKURXJKRXW &KLQD� 'LVWDQFHV WR

RXWVLGH �IRUHLJQ� VRXUFHV RI VXSSO\ DUH JUHDW DQG +$3V DUH

H[SHQVLYH WR WUDQVSRUW� 'HGLFDWHG SUHVVXUH FRQWDLQHUV�

UHTXLULQJ VSHFLDO VWRUDJH� KDQGOLQJ DQG UHWXUQ� DUH DOZD\V

QHHGHG� 7KH\ DUH KHDY\� IXUWKHU UDLVLQJ VKLSSLQJ FRVWV� DQG

WKH HPSW\ F\OLQGHUV PXVW EH UHWXUQHG� IXUWKHU LQFUHDVLQJ

KDQGOLQJ GLIILFXOWLHV DQG FRVWV�

+$3V� SXULILHG IRUPV RI

SURSDQH DQG EXWDQH� RU

PL[WXUHV RI WKHVH� 7KHVH

SURSHOODQWV DUH QRQ�2'6� EXW

WKH\ DUH H[SORVLYH DQG KLJKO\

IODPPDEOH� ZKLFK PHDQV WKH\

FDQ QRW EH WUDQVSRUWHG DQG

VWRUHG LQ WKH VDPH FDVXDO ZD\V

&)& LV KDQGOHG� QRU DUH WKH\

VXSSOLHG JHQHUDOO\ E\ WKH VDPH

VXSSOLHUV �&)& FRPHV IURP

FKHPLFDO FRPSDQLHV� +$3V

IURP UHILQHULHV�� 7KH\ DOVR

PD\ QRW MXVW EH ILOOHG LQ SODFH

RI QRQ�IODPPDEOH &)&V� EXW

LQVWHDG UHTXLUH H[SORVLRQ�SURRI

HTXLSPHQW DQG DQ DEVROXWH

FRQWURO RYHU OHDNDJH GXULQJ WKH

ILOOLQJ SURFHVV�

$OO RI WKHVH TXHVWLRQV ZRXOG

QHHG WR EH GHDOW ZLWK LQ *XDQJGRQJ� %XW FRQYHUVLRQ LQ *XDQJGRQJ SUHVHQWHG YHU\ GLIIHUHQW

SUREOHPV� DV ZHOO� 7KH K\GURFDUERQ IHHGVWRFN XVHG WR SURGXFH +$3V DUH QRW UHDGLO\ DYDLODEOH WKHUH�

,W UHTXLUHG D JRRG GHDO RI WLPH DQG HIIRUW WR EH FHUWDLQ WKLV DOWHUQDWLYH ZDV QRW YLDEOH EHIRUH LW ZDV

SRVVLEOH WR ILQG D VROXWLRQ WR VXFFHVVIXO FRQYHUVLRQ LQ WKH *XDQJGRQJ DUHD�

,Q *XDQJGRQJ� LQGHHG LQ DOO RI VRXWKHUQ &KLQD �DQG PDQ\ RWKHU SODFHV DURXQG WKH ZRUOG�� WKH

OLTXLILHG SHWUROHXP JDV �/3*� WKDW IRUPV WKH EDVLV IRU +$3V LV WKH SULQFLSOH VRXUFH RI IXHO IRU

FRRNLQJ� KHDWLQJ DQG RWKHU YLWDO GRPHVWLF DQG FRPPHUFLDO XVHV� :KLOH DHURVROV DUH SRSXODU DQG

YDOXDEOH FRQVXPHU LWHPV� WKH\ DUH QRW WKH QHFHVVLWLHV RI OLIH� ,W VR KDSSHQV WKDW /3* LV QRW SURGXFHG

LQ ODUJH DPRXQWV LQ *XDQJGRQJ� DQG LV LQ H[WUHPHO\ VKRUW VXSSO\ GXH WR WKLV� SOXV WKH JUHDW GHPDQG�

7UDQVSRUW SUREOHPV PDNH DQ\ FRVW�HIIHFWLYH DWWHPSWV DW LPSRUWLQJ /3* LPSRVVLEOH� 8QGHU WKHVH

FLUFXPVWDQFHV� WKH &KLQHVH JRYHUQPHQW LV XQDEOH WR DOORFDWH GRPHVWLF /3* WKDW LV QHHGHG IRU

FRRNLQJ DQG IXHO WR ILOOLQJ DHURVROV�

8QGHU RUGLQDU\ FLUFXPVWDQFHV� WKLV ZRXOG OHDG WR VHFXULQJ D VXSSO\ IURP DQRWKHU UHJLRQ RU FRXQWU\�

DW D KLJKHU EXW RIWHQ VWLOO UHDVRQDEOH FRVW� 9DULRXV PLVVLRQV LQ ���� DQG ����� ZRUNLQJ ZLWK =)&,/�

GHWHUPLQHG WKDW WKHUH ZDV VLPSO\ QR VDIH ZD\ SRVVLEOH WR WUDQVSRUW ODUJH TXDOLWLHV RI ORZ RGRU /3*

IHHGVWRFN WR =)&,/�

'RPHVWLF VRXUFHV ZHUH ODUJHO\ XQDYDLODEOH� ZLWK FRVWV RI VDIH WUDQVSRUW SURKLELWLYH� :KDW OLWWOH +$3V

ZDV LPSRUWHG LQWR WKH UHJLRQ ZDV XQDFFHSWDEO\ H[SHQVLYH IRU ILOOLQJ DHURVROV� ODUJHO\ GXH WR WKH FRVW

RI LPSRUWLQJ /3* WDQNV WKDW KDG WR FRPH YLD 6LQJDSRUH DQG +RQJ .RQJ IURP VWDUWLQJ SRLQWV LQ

(XURSH DQG WKH 0LGGOH (DVW� DQG WKHQ EH UHWXUQHG HPSW\ WR DYRLG SD\LQJ IRU WKH FRQWDLQHUV� DV ZHOO�

,Q WKH ILQDO DQDO\VLV� LW EHFDPH FOHDU WKDW +$3V FRXOG QRW EH REWDLQHG VDIHO\ DW D SULFH WKDW ZRXOG

DOORZ SURGXFWV ILOOHG ZLWK WKHP WR EH VROG LQ WKH FRPSHWLWLYH PDUNHWSODFH WKDW LV HYROYLQJ LQ &KLQD�
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$GYDQWDJHV RI '0( DV D QRQ�2]RQH 'HSOHWLQJ 3URSHOODQW�

& '0( LV DQ DSSURYHG VXEVWLWXWH� ZLWK ZHOO HVWDEOLVKHG

FKDUDFWHULVWLFV�

& 7KH RQO\ OLTXLILHG SURSHOODQW WKDW LV VXEVWDQWLDOO\ VROXEOH LQ

ZDWHU� )RUPXODWLQJ �ZDWHU�EDVHG� LV HDV\ ZLWK '0(�

ORZHULQJ FRVW RI WRWDO FRQWHQWV �RIWHQ WKHUH LV QR FKHPLFDO

VROYHQW QHHGHG�� DQG ORZHULQJ RU HOLPLQDWLQJ WKH

IODPPDELOLW\ RI WKH PL[WXUH�

& '0( ZDV UHDGLO\ DYDLODEOH LQ *XDQJGRQJ SURYLQFH DW D

SULFH WKDW DOORZV IRU SURILWDEOH ILOOLQJ�

& '0(
V QDWXUDO VOLJKW VZHHW RGRU LV UHODWLYHO\ EHQLJQ LQ

FRVPHWLF DQG DLU IUHVKHQHU DSSOLFDWLRQV� ZKLFK DFFRXQW IRU

��� RI =)&,/
V RSHUDWLRQV� 7KH RGRU LV LQVLJQLILFDQW LQ

PRVW RI WKH RWKHU DSSOLFDWLRQV� VXFK DV SDLQWV DQG LQGXVWULDO

SURGXFWV�

7KLV SURFHVV OHG =)&,/ WR FRQVLGHU 'LPHWK\O (WKHU RU '0( DV D SRVVLEOH SURSHOOHQW� '0( LV

VXSSRUWHG DV DQ DHURVRO SURSHOODQW FKRLFH E\ WKH ���� 81(3 7HFKQLFDO 2SWLRQV 5HSRUW RQ $HURVROV�

6WHULODQWV DQG 0LVFHOODQHRXV 8VHV DQG &DUERQ 7HWUDFKORULGH� +RZHYHU� VLQFH LW LV PRUH H[SHQVLYH

WKDQ +$3V LQ PRVW FDVHV� LW LV XVXDOO\ QRW FRQVLGHUHG WKH EHVW DYDLODEOH WHFKQRORJ\� )XUWKHU� D

TXDQWLW\ RI '0( ZDV DOUHDG\ EHLQJ LPSRUWHG WR *XDQJGRQJ� DQG LW ZDV SRVVLEOH WR GHWHUPLQH WKDW

WKH FRVW RI ORFDOO\ PDGH '0( DQ HFRQRPLFDOO\ SRVVLEOH DOWHUQDWLYH�

7KH &KDUDFWHULVWLFV� $GYDQWDJHV DQG 'LVDGYDQWDJHV RI '0( DV DQ $OWHUQDWLYH 3URSHOOHQW�

%HIRUH GHFLGLQJ RQ WKH VSHFLILFV RI D SURSRVDO WR XVH '0( DV D VXEVWLWXWH IRU &)&V� LW ZDV QHFHVVDU\

WR GHWHUPLQH LI WKLV ZDV WUXO\ SUDFWLFDO� 7KLV LQYROYHG WZR TXHVWLRQV� WKH WHFKQLFDO DVSHFWV �LV '0(

VXLWDEOH� DQG WKH EXVLQHVV DVSHFWV �ZDV WKH UHTXLUHG LQYHVWPHQW VXFK WKDW WKH HQWHUSULVH FRXOG REWDLQ

WKH QHFHVVDU\ ILQDQFLQJ� HLWKHU IURP ORFDO VRXUFHV RU IURP WKH 0XOWLODWHUDO )XQG� RU IURP D

FRPELQDWLRQ RI WKH WZR��

7KH WHFKQLFDO FKDUDFWHULVWLFV RI '0( DUH ZHOO NQRZQ� VLQFH DERXW ��� WKH ZRUOG
V SURGXFWLRQ RI '0(

�������� WRQV DQQXDOO\� LV XVHG IRU DHURVRO SURSHOODQWV� '0( RIIHUV WKH IROORZLQJ EHQHILWV WR WKH

ILOOHU�

7R RIIVHW WKHVH DGYDQWDJHV� LW ZDV

QHFHVVDU\ IRU =)&,/ WR FRQVLGHU

WZR PDMRU GLVDGYDQWDJHV� WKDW

'0( LV VWLOO D KLJKO\ IODPPDEOH

FKHPLFDO � PHDQLQJ

WUDQVSRUWDWLRQ� VWRUDJH DQG

KDQGOLQJ FRVWV ZRXOG VWLOO QHHG WR

EH FRQVLGHUHG FORVHO\� DQG WKDW

'0(� XQOLNH +$3V RU &)&V� LV

DOVR KLJKO\ UHDFWLYH� ,W DWWDFNV

ILOOLQJ HTXLSPHQW� GDPDJLQJ

KRVHV DQG VHDOV� DV ZHOO DV

DWWDFNLQJ DHURVRO YDOYHV� FDQ

VHDOV� DQG WKH OLQLQJV RI FDQV

WKHPVHOYHV�

<HW� '0( LV D UHODWLYHO\ SRSXODU

SURSHOODQW FKRLFH LQ (XURSH DQG

WKH 86$� &RVW LV WKH SULQFLSOH

UHDVRQ LW LV QRW XVHG PRUH RIWHQ�

,Q VHHNLQJ WR PHHW WKHVH FKDOOHQJHV� =)&,/ SXUSRVHG HVWDEOLVKLQJ D SODQW WR SURGXFH '0( ORFDOO\

LQ *XDQJGRQJ� +RZHYHU� D KHDY\ LQYHVWPHQW ZRXOG EH UHTXLUHG WR GR WKLV� DQG =)&,/ ZRXOG EH

WRWDOO\ GHSHQGHQW RQ WKLV SODQW EHLQJ VXFFHVVIXO LQ SURGXFLQJ XVDEOH '0(� ZKLFK LV QRW DVVXUHG�

$QG� ZKLOH VXFK SURMHFW PLJKW KDYH EHHQ IXQGDEOH XQGHU WKH LQLWLDO FULWHULD XVHG IRU HYDOXDWLRQ E\ WKH

([HFXWLYH &RPPLWWHH� FXUUHQW FULWHULD GR QRW DOORZ IRU IXQGLQJ RI �SURGXFHU� �GLUHFW PDQXIDFWXULQJ

RI VXEVWLWXWH FKHPLFDOV� SURMHFWV� 7KH ([HFXWLYH &RPPLWWHH RI WKH 0XOWLODWHUDO )XQG KDV WDNHQ WKH

SRVLWLRQ WKDW SURGXFHU SURMHFWV DUH HOLJLEOH IRU IXQGLQJ RQO\ ZKHQ DQ HTXLYDOHQW DPRXQW RI &)&
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SURGXFWLRQ LV HOLPLQDWHG�

=)&,/ DOVR GHYHORSHG D SURMHFW SURSRVDO WR VLPSO\ SXULI\ '0( ORFDOO\� EXW DJDLQ UHFHLYHG DGYLFH

WKDW WKLV ZDV WRR ULVN\ D SRVVLELOLW\ WR EH UHDGLO\ DSSURYHG� 3XULI\LQJ '0( UHTXLUHV FRPSOH[ VWHSV

DQG SUHFLVH TXDOLW\ FRQWURO WKDW LV GLIILFXOW HYHQ LQ GHYHORSHG FRXQWULHV�

7KH )LQDO 3URMHFW 3URSRVDO�

+DYLQJ ZRUNHG DW GHYHORSLQJ D '0( SURSRVDO WKDW ZDV QRW DFFHSWDEOH IRU IXQGLQJ E\ WKH 0XOWLODWHUDO

)XQG� DQG D VHFRQG WKDW ZRXOG SRVVLEO\ QRW EH IXQGHG HLWKHU� =)&,/ GHYHORSHG D WKLUG SURSRVDO WKDW

KDV EHHQ DSSURYHG�

$V VWDWHG HDUOLHU� '0( LV FXUUHQWO\ EHLQJ LPSRUWHG WR *XDQJGRQJ� DW D FRVW WKDW LV DFFHSWDEOH IRU

DHURVRO ILOOLQJ� DQG LQGHHG OHVV WKDQ +$3V FRXOG EH REWDLQHG IRU LQ =KRQJVKDQ� DFFRUGLQJ WR =)&,/
V

FRVW VWXG\� ,Q WKH FDVH RI +$3V� JRRG VRXUFHV DUH WKRXVDQGV RI NLORPHWHUV IURP *XDQJGRQJ� LQ WKH

0LGGOH (DVW RU (XURSH� =)&,/ ZRXOG KDYH WR SXUFKDVH DQG PDLQWDLQ SUHVVXUH FRQWDLQHUV IRU +$3V�

DQG KDYH VXIILFLHQW VWRUDJH WR NHHS VHYHUDO PRQWKV VXSSO\ RQ KDQG� LQ FDVH DQ\WKLQJ KDSSHQHG WR WKLV

ORQJ VXSSO\ OLQH�

'0( LV DYDLODEOH IURP QHDUE\ 7DLZDQ� 7KH &KLQHVH YHQGRUV WKHUH KDYH VROLG UHODWLRQVKLSV ZLWK WKHLU

PDLQODQG FRXQWHUSDUWV WKURXJK +RQJ .RQJ� $ GRXEOH UHGXFWLRQ LQ FRVW LV DYDLODEOH KHUH� ,W ZDV

SRVVLEOH WR GHWHUPLQH WKDW D VXIILFLHQW VXSSO\ FRXOG EH REWDLQHG� ZLWK WKH VXSSOLHU SURYLGLQJ WKH

UHXVDEOH FRQWDLQHUV� )XUWKHU� WKLV VKRUW DQG GHSHQGDEOH VXSSO\ OLQH PHDQW WKDW UHODWLYHO\ IHZ F\OLQGHUV

ZRXOG EH QHHGHG DQG WKDW =)&,/ ZRXOG QHHG RQO\ D PRGHVW VWRUDJH FDSDFLW\ RQ�VLWH�

7KH WRWDO SURMHFW SURSRVDO IRU FRQYHUVLRQ XVLQJ '0( LQFOXGHG WKH FRVWV RI PRGLI\LQJ H[LVWLQJ

SQHXPDWLF ILOOLQJ HTXLSPHQW WR XVH '0( VDIHO\� WKH SXUFKDVH RI DGGLWLRQDO ILOOLQJ HTXLSPHQW WR

UHSODFH QRQ�H[SORVLRQ SURRI OLQHV FXUUHQWO\ RSHUDWLQJ WKDW FDQQRW EH XSJUDGHG�

,Q DGGLWLRQ� WKHUH LV SURYLVLRQ IRU VDIH VWRUDJH RI '0( DQG ILQLVKHG JRRGV� UHQHZDO RI KRVHV DQG

VHDOV LQ DOO KDQGOLQJ DQG VWRUDJH DUHDV WR UHVLVW '0(� 7KHUH LV DOVR WKH SURYLVLRQ RI VDIHW\ DQG

ILUHILJKWLQJ HTXLSPHQW� DV ZHOO DV WUDLQLQJ E\ LQ VDIHW\ SURFHGXUHV E\ DQ H[SHULHQFHG H[SHUW� 7KH WRWDO

DPRXQW UHTXHVWHG DQG DSSURYHG LV DSSUR[LPDWHO\ 86 ���� PLOOLRQ� 7KH SURMHFW ZLOO UHTXLUH ��

PRQWKV IURP DSSURYDO IRU LPSOHPHQWDWLRQ�

5HVXOWV�

=)&,/ KDYH FDOFXODWHG WKDW WKHLU '0( SURMHFW ZLOO EH YHU\ SURILWDEOH� HYHQ WKRXJK WKH WRWDO

LQYHVWPHQW � PRVWO\ LQ QHZ SODQW DQG EXLOGLQJV IRU WKH VDIH ILOOLQJ RI WKH GDQJHURXV '0( � ZLOO EH LQ

H[FHVV RI 86 � � PLOOLRQ GROODUV� %HFDXVH RI WKH SURILWDELOLW\ RI WKH YHQWXUH� WKH\ DUH HOLJLEOH IRU RQO\

86 � ��� PLOOLRQ GROODUV LQ IXQGLQJ IURP WKH 0XOWLODWHUDO )XQG IRU WKHLU FRQYHUVLRQ� 7KH &KLQHVH

JRYHUQPHQW ZLOO VXSSO\ WKH EDODQFH� DV =)&,/ LV D ���� JRYHUQPHQW RZQHG IDFLOLW\�

7KH FRQYHUVLRQ RI =)&,/ ZLOO DOORZ WKH DSSURYHG &KLQD &RXQWU\ 3URJUDPPH WR EH LPSOHPHQWHG E\

HVWDEOLVKLQJ D FHQWUDO ILOOLQJ VWDWLRQ LQ *XDQJGRQJ SURYLQFH� ,W ZLOO DOORZ IRU WKH HOLPLQDWLRQ RI RYHU

����� WRQV RI &)& XVDJH E\ =)&,/� DQG E\ RYHU ����� WRQV RQFH WKH RWKHU ORFDO ILOOHUV DUH FRQYHUWHG�

'0( DHURVRO SURGXFWV FDQ EH HDVLO\ IRUPXODWHG DQG FDQ EH SURILWDEO\ VROG LQ WKH PDUNHWSODFH� 7KHUH
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LV VRPH FRQFHUQ DERXW WKH DELOLW\ RI =)&,/ WR GHDO ZLWK FRUURVLRQ SUREOHPV DVVRFLDWHG ZLWK '0(�

6KRXOG H[FHVVLYH FRUURVLRQ SUREOHPV RFFXU� WKH\ FDQ EH UHVROYHG ZLWK DVVLVWDQFH IURP H[SHULHQFHG

H[SHUWV DW D UHDVRQDEOH FRVW�

&RQWDFW� )RU PRUH LQIRUPDWLRQ DERXW WKH EHQHILWV DQG SUREOHPV DVVRFLDWHG ZLWK '0( FRQYHUVLRQ�

RU DQ\ RWKHU TXHVWLRQV UDLVHG LQ WKLV FDVH VWXG\� SOHDVH FRQWDFW�

0U� <H *XR +HQJ

6U� (QJLQHHU

=KRQJVKDQ )LQH &KHPLFDO ,QGXVWULDO /WG�

=KRQJVKDQ� *XDQJGRQJ� &KLQD

7HO� ���� ����� ��� ���

)D[� ���� ����� ��� ���
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,W VKRXOG EH UHPHPEHUHG IURP WKH &DVH 6WXG\ UHJDUGLQJ 0DXULWLXV WKDW PDQ\ FRPPRQ SURGXFWV FDQ QRW EH

HIIHFWLYHO\ FRQYHUWHG WR &2 � �6HH &DVH 6WXG\ �� IRU GHWDLOV���

��

$(5262/ 6(&725 &$6( 678'< ��

)LOOHU &RQYHUVLRQ LQ D 6PDOO 0DUNHW 6HWWLQJ � +$3V 6XEVWLWXWLRQ LQ (FXDGRU

,QWURGXFWLRQ�

(FXDGRU LV D UHODWLYHO\ VPDOO QDWLRQ RQ WKH ZHVW VLGH RI 6RXWK $PHULFD� 7KH QDWLRQDO HFRQRP\ LV DW

D SRLQW ZKHUH VLJQLILFDQW FKDQJHV DUH WDNLQJ SODFH� DQG LW LV PRYLQJ IURP D FORVHG� SURWHFWHG

HQYLURQPHQW WR DQ RSHQ DQG FRPSHWLWLYH RQH� (FXDGRU LV D ODQG RI ORZ ODERU FRVWV� \HW D SODFH ZKHUH

VRPH DUWLIDFWV RI WKH PRGHUQ FRQVXPHU ZRUOG DUH VWLOO EHLQJ LPSRUWHG DV ILQLVKHG SURGXFWV�

+RZHYHU� DHURVROV DUH SURGXFHG ORFDOO\� DOEHLW ZLWK ODUJHO\ LPSRUWHG SDUWV� HYHQ LQFOXGLQJ FDQV LQ

VRPH FDVHV� 7KH ORFDO DHURVRO LQGXVWU\ GHYHORSHG EHFDXVH WKLV W\SH RI VPDOO FRQVXPHU SURGXFW ZDV

SUHYLRXVO\ SURWHFWHG E\ KLJK LPSRUW WDULIIV� %\ ����� DHURVROV ZHUH EHLQJ SURGXFHG E\ DERXW ��

FRPSDQLHV LQ (FXDGRU� DQG QDWLRQDO SURGXFWLRQ ZDV DERXW ��������� FDQV SHU \HDU� 2YHU ��� RI

DOO DHURVROV SURGXFHG ZHUH RI WKH SHUVRQDO GHRGRUDQW RU GHR�FRORJQH W\SH�

$QG� VRPH FRQYHUVLRQ DZD\ IURP &)&V KDG WDNHQ SODFH DV HDUO\ DV ����� ZLWK FHUWDLQ ODUJH

PXOWLQDWLRQDO FRPSDQLHV SUHVVXULQJ WKHLU DIILOLDWHV WR VWRS XVLQJ R]RQH GHSOHWLQJ VXEVWDQFHV �2'6��

2QH FRPSDQ\ ZDV XVLQJ D ORFDO K\GURFDUERQ IRU LQVHFWLFLGHV� DSSDUHQWO\ IRU FRVW UHDVRQV� DQG KDG

EHHQ GRLQJ VR IRU VHYHUDO \HDUV� EXW WKH UHPDLQGHU RI HDUO\ FRQYHUVLRQV LQYROYHG WKH XVH RI FDUERQ

GLR[LGH�

&2 LV QRW D JHQHUDO UHSODFHPHQW IRU &)&V �VHH &DVH 6WXG\ ��� ZKLFK H[SODLQV WKH UHDVRQV IXOO\�� 7KLV
�

OLPLWHG FRQYHUVLRQ HIIRUWV WR D KDQGIXO RI SURGXFWV� 7KLV FDVH VWXG\ DGGUHVVHV WKH QHHG WR VHFXUH

K\GURFDUERQ DHURVRO SURSHOODQWV �+$3V� WR HQVXUH WKH WRWDO FRQYHUVLRQ RI WKH DHURVRO VHFWRU LQ

(FXDGRU� DQG WKH FRQYHUVLRQ SODQV DW WKH FRPSDQ\ WKDW LV WKH ODUJHVW ILOOHU RI DHURVROV LQ WKH FRXQWU\�

7KH 6LWXDWLRQ DW /DERUDWRULRV :LQGVRU�

/DERUDWRULRV :LQGVRU �:LQGVRU� LV WKH ODUJHVW DHURVRO ILOOHU LQ (FXDGRU� XVLQJ DSSUR[LPDWHO\ ��

PHWULF WRQV RI 2'6� PRVWO\ &)& �� DQG &)& ��� WR ILOO DERXW ��������� XQLWV D \HDU� 7KLV

SURGXFWLRQ LV ��� SHUVRQDO FDUH SURGXFWV� OLNH GHRGRUDQWV� KDLU VSUD\ DQG VKDYLQJ FUHDP� ZLWK PRVW

RI WKH UHVW EHLQJ LQVHFWLFLGHV DQG DLU IUHVKHQHUV� 7KH\ DUH D PDUNHW OHDGHU LQ PDQ\ SURGXFW FDWHJRULHV�

:LQGVRU VHUYHV WKUHH SULPDU\ PDUNHWV� $ERXW ��� RI WKHLU ILOOLQJ LV KRXVH EUDQGV� ZKLOH ��� DUH

EUDQGV ILOOHG XQGHU OLFHQVH� DQG ��� DUH SURGXFWV ILOOHG XQGHU FRQWUDFW IRU RWKHU FRPSDQLHV� 3ULRU

WR ����� :LQGVRU ILOOHG H[FOXVLYHO\ ZLWK &)&V� EXW FRQYHUWHG DSSURSULDWH SURGXFWV WR &2 DW WKDW
�

WLPH� �

0DQDJHPHQW DW :LQGVRU UHFRJQL]HG WKHLU QHHG WR HOLPLQDWH &)& XVDJH� DQG XQGHUVWRRG WKH

FRQYHUVLRQ WR +$3V ZRXOG QHHG WR EH XQGHUWDNHQ� %XW (FXDGRU LQ ���� GLG QRW SURGXFH RU LPSRUW

+$3V� DQG GLG QRW HQFRXUDJH EDGO\ QHHGHG IRUHLJQ H[FKDQJH UHVRXUFHV WR EH XVHG IRU UHFXUULQJ
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/DERUDWRULRV :LQGVRU
V 7KUHH 6WHSV WR (OLPLQDWLQJ

&)& 8VDJH�

�� &RQYHUW SURGXFWV QHHGLQJ ZHW� FRDUVH VSUD\V WR

&2 SURSHOODQW� 7KLV FRXOG EH DFFRPSOLVKHG E\�

VLPSO\ FKDQJLQJ SURSHOODQW LQ WKH ILOOLQJ OLQH�

EXW LV XQVXLWDEOH IRU PDQ\ SURGXFWV�

�� 6XEVWLWXWH PHFKDQLFDO SXPSV IRU XVH LQ WKRVH

SURGXFWV WKDW ZRXOG EH XQDFFHSWDEO\ OLJKW DQG

OLNHO\ WR GLVVDWLVI\ FRQVXPHUV �WKH\ ZRXOG VHHP

�HPSW\�� LI ILOOHG ZLWK &2 � 6XLWDEOH IRU�

GHRGRUDQWV DQG KDLUVSUD\V�

�� &RQYHUW DOO RWKHU SURGXFWV WR ILOOLQJ ZLWK +$3V�

RQFH WKH\ ZHUH DYDLODEOH� %\ SUHSDULQJ IRU WKLV�

:LQGVRU ZRXOG EH HQFRXUDJLQJ LPSOHPHQWLQJ

DJHQFLHV DQG WKH JRYHUQPHQW RI (FXDGRU WR

UHVROYH YDULRXV URDGEORFNV WR WKH LPSRUWDWLRQ RI

+$3V�

SXUFKDVHV DEURDG� XQOHVV DEVROXWHO\ QHFHVVDU\� $HURVROV DUH YDOXDEOH DQG GHVLUDEOH SURGXFWV� EXW

VHOGRP FRQVLGHUHG WR EH DEVROXWHO\ QHFHVVDU\� 7KHUH DSSHDUHG WR EH QR ZD\ SUDFWLFDO IRU WKHP WR

REWDLQ WKH SURSHOOHQW WKDW :LQGVRU NQHZ ZDV WKH FRPPRQ FRQYHUVLRQ VROXWLRQ IRU FRPSDQLHV LQ WKHLU

VLWXDWLRQ DURXQG WKH ZRUOG�

8QGHU WKHVH FLUFXPVWDQFHV� OLPLWHG

FRQYHUVLRQ WR &2 ZDV DOO WKDW ZDV
�

SRVVLEOH� +RZHYHU� /DERUDWRULRV :LQGVRU

GLG QRW OLPLW WKHLU FUHDWLYH WKLQNLQJ WR ZKDW

FRXOG EH DFKLHYHG LQ RQO\ WKH H[LVWLQJ

FLUFXPVWDQFHV� 7KH\ ORRNHG EH\RQG WKHVH

OLPLWDWLRQV DQG UHFRJQL]HG WKDW D WKUHH VWHS

DSSURDFK ZRXOG LGHDOO\ VHUYH WKHLU HQWLUH

PDUNHW VWUXFWXUH ZKLOH UHVXOWLQJ LQ WRWDO

HOLPLQDWLRQ RI &)&V� 7KHLU SODQ LV RXWOLQHG

LQ WKH WDEOH RQ WKH ULJKW�

$Q DGGLWLRQDO SURMHFW ZDV GHYHORSHG IRU

WKH QDWLRQDO LPSRUWDWLRQ RI +$3V� DQG WKH

JRYHUQPHQW RI (FXDGRU �*2(� DJUHHG WR

IDFLOLWDWH WKLV LPSRUWDWLRQ� 7KXV :LQGVRU

FRQYHUWHG WR &2 ZKHUH DSSOLFDEOH� DQG
�

GHYHORSHG SURMHFW SURSRVDOV WR VROLFLW

ILQDQFLDO DVVLVWDQFH IRU SXPS VXEVWLWXWLRQ

DQG FRQYHUVLRQ WR +$3V ILOOLQJ� 7KH

,PSOHPHQWLQJ $JHQF\ �WKH :RUOG %DQN� DQG WKH R]RQH XQLW RI WKH 0LQLVWU\ RI ,QGXVWULHV GHWHUPLQHG

WKDW LW ZRXOG QRW EH SUXGHQW WR UHTXHVW ILQDQFLDO DVVLVWDQFH WR FRQYHUW WR WZR GLIIHUHQW WHFKQRORJLHV�

2QO\ WKH SODQ WR REWDLQ ILQDQFLDO DVVLVWDQFH IRU WKH +$3V ILOOLQJ IRU /DERUDWRULRV :LQGVRU ZDV

SUHVHQWHG DQG DSSURYHG�

$W WKLV WLPH LW ZDV EHOLHYHG WKDW WKH +$3V ZRXOG KDYH WR EH LPSRUWHG� HLWKHU IURP WKH 8QLWHG 6WDWHV

RU &ROXPELD� 3ODQV ZHUH LQLWLDWHG WR KDYH FHQWUDO VWRUDJH IDFLOLWLHV IRU +$3V� SRVVLEO\ DW *XD\DTXLO

VR DV WR EH UHDGLO\ DFFHVVLEOH IRU RFHDQ IUHLJKW� %XW WLPH LV DQ LPSRUWDQW DQG VRPHWLPHV IDYRUDEOH

IDFWRU� :KLOH HYHU\RQH ZDQWV SKDVH�RXW DV TXLFNO\ DV SRVVLEOH� LQ WKLV FDVH WKH WLPH QHFHVVDU\ WR

SURFHHG WR WKLV VWDJH DOORZHG HYHQWV WR WXUQ RXW EHWWHU WKDQ RULJLQDOO\ H[SHFWHG�

:KLOH WKH :LQGVRU SURMHFW ZDV EHLQJ SUHSDUHG DQG SUHVHQWHG RWKHU VWXGLHV ZHUH PRYLQJ DORQJ� LW ZDV

GHWHUPLQHG WKDW 3HWURHFXDGRU FRXOG VXSSO\ D IHHGVWRFN DGHTXDWH IRU PROHFXODU VLHYH SXULILFDWLRQ LQWR

DHURVRO JUDGH SURSHOODQW� %RWK WKH QDWLRQDO VWUDWHJ\ DQG WKH :LQGVRU UHTXHVW IRU ILQDQFLDO DVVLVWDQFH

ZDV PRGLILHG DFFRUGLQJO\� ZLWK :LQGVRU WR LQVWDOO D WKUHH FROXPQ PROHFXODU VLHYH V\VWHP IRU

SXULILFDWLRQ�

7KH ILQDO FRQYHUVLRQ SURMHFW ZLOO WDNH DGYDQWDJH RI (FXDGRU
V PLOG FOLPDWH WR XVH WKH RSHQ DLU ILOOLQJ

V\VWHP WKDW LV YHU\ SRSXODU WKURXJKRXW /DWLQ $PHULFD DQG WKH )DU (DVW LQ FRXQWULHV RI WHPSHUDWH

FOLPDWHV� 7KLV V\VWHP UHTXLUHV WKDW WKH +$3V SURSHOODQW EH ILOOHG FRPSOHWHO\ LQ WKH RSHQ� XVLQJ RQO\

D URRIHG�LQ DUHD WR SURWHFW IURP WKH UDLQ� :LQG DQG QDWXUDO DLU PRYHPHQW DUH XVHG WR GLVVLSDWH WKH

VPDOO DPRXQW RI K\GURFDUERQ WKDW DOZD\V OHDNV ZKHQ D FDQ LV ILOOHG� DV RWKHUZLVH WKLV URXWLQH OHDNDJH

FRXOG DFFXPXODWH WR GDQJHURXV FRQFHQWUDWLRQV�
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)LQDO +$3V &RQYHUVLRQ 3URMHFW DW /DERUDWRULRV :LQGVRU�

� 6SDUH SDUWV DUH EHLQJ LPSRUWHG IURP 6ZLW]HUODQG WR UHSDLU

:LQGVRU
V 3$0$62/ ILOOLQJ HTXLSPHQW�

&RQYH\RUV DQG DX[LOLDU\ HTXLSPHQW DUH EHLQJ PDGH ORFDOO\�

� 7KH SXULILFDWLRQ WHFKQRORJ\ DQG WKH WKUHH FROXPQ PROHFXODU

VLHYH V\VWHP LV EHLQJ LPSRUWHG IURP *HUPDQ\�

� /3* VWRUDJH YHVVHOV DUH EHLQJ EXLOW ORFDOO\ XQGHU WKH

VXSHUYLVLRQ RI H[SHULHQFHG *HUPDQ WHFKQLFLDQV�

� $OO FLYLO ZRUNV DUH EHLQJ GRQH ORFDOO\�

$W WKLV WLPH SURMHFW VWDUW�XS LV VFKHGXOHG IRU PLG������

7KH VDOLHQW SRLQWV RI WKLV FRQYHUVLRQ DUH WKH FORVH FRRSHUDWLRQ EHWZHHQ WKH JRYHUQPHQW RI (FXDGRU�

WKH LPSOHPHQWLQJ DJHQFLHV� DQG WKH HQWHUSULVH� DQG WKH IDFLOLW\ ZLWK ZKLFK WKH SURMHFW KDV EHHQ

PRGLILHG WR DFKLHYH WKH GHVLUHG UHVXOW�

:LWKRXW WKLV W\SH RI

FRRSHUDWLRQ WKLV SURMHFW ZRXOG

QRW KDYH EHHQ FRPSOHWHG� DQG

FHUWDLQO\ ZRXOG QRW KDYH EHHQ

PRGLILHG DV LW SURJUHVVHG WR

SUHVHQW WKH EHVW SRVVLEOH

FRQYHUVLRQ� 7KH *2(

DUUDQJHG HDUO\ IRU LQWHUHVW RQ

WKH SDUW RI WKH DHURVRO

LQGXVWULHV� DQG SURYLGHG�

WKURXJK WKH LPSOHPHQWLQJ

DJHQFLHV� VHYHUDO H[SHULHQFHG

H[SHUWV WKDW SURYLGHG YDOXDEOH

JXLGDQFH� %HFDXVH RI WKLV LW

ZDV SRVVLEOH WR NQRZ WKDW

+$3V FRXOG EH SURGXFHG

ORFDOO\� D IDFWRU WKDW ZLOO EH RI DVVLVWDQFH WR DOO DHURVRO ILOOHUV� 7KH /DERUDWRULRV :LQGVRU SURMHFW

LV QRZ EHLQJ LPSOHPHQWHG DV GHVFULEHG LQ WDEOH�

7KH RULJLQDO SODQ DV GHYHORSHG E\ /DERUDWRULRV :LQGVRU ZDV LQQRYDWLYH� DQG ZRXOG KDYH SURYLGHG

DQ H[FHOOHQW EDVLV IRU LQGXVWULDO GHYHORSPHQW LQ WKH DHURVRO LQGXVWU\� 7KH PRGLILHG SODQ ZLOO

VXFFHVVIXOO\ VDWLVI\ DOO RI WKH FULWHULD WR HOLPLQDWH &)& XVDJH DW /DERUDWRULRV :LQGVRU� DQG SURYLGH

WKH EHQFKPDUN IRU WKH FRQYHUVLRQ RI WKH UHPDLQLQJ ILOOHUV� $QRWKHU LQQRYDWLYH SDUW RI WKH SURMHFW ZDV

WKH XVH RI RSHQ DLU ILOOLQJ IRU WKH FRQYHUVLRQ WR +$3V�
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&ULWHULD IRU WKH 8VH RI WKH 2SHQ $LU )LOOLQJ 0HWKRG� �

� $Q RSHQ�DLU ILOOLQJ URRP PD\ KDYH RQH VROLG ZDOO �SDUDOOHO WR WKH RXWHU ZDOO RI WKH SODQW�� RU LW DOVR

PD\ KDYH MXVW D URRI RYHU WKH PDFKLQHV� RXW LQ D ILHOG� ,I WKH ILOOLQJ URRP DGMRLQV RQH ZDOO RI WKH

SODQW� WKHUH VKRXOG EH DW OHDVW � RU � PHWHUV EHWZHHQ WKH SODQW ZDOO DQG WKH ILOOLQJ URRP ZDOO� +ROHV

IRU FRQYH\RUV �LQ PDLQ SODQW ZDOO� PXVW EH VPDOO�

� $Q\ DGGLWLRQDO ZDOOV FDQ EH ZLUH PHVK� DQG WKH URRI SODVWLF RU ILEHUJODVV SDQHOV� 7KHUH PXVW EH

QRWKLQJ WR VWRS WKH PRYHPHQW RI DLU�

� ,W PXVW QRW DGMRLQ DQ\WKLQJ� VXFK DV DQ DUHD ZLWK D SXPS� FRPSUHVVRU� HOHFWULFDO SDQHO� RU ERLOHU�

ZKLFK PD\ FDXVH VSDUNV DQG�RU IODPH� 7KLV DOVR DSSOLHV WR SDUNLQJ ORWV� GULYHZD\V� HWF�

� 2QO\ SQHXPDWLF HTXLSPHQW VKRXOG EH XVHG� ,I H[SORVLRQ�SURRI HOHFWULFDO HTXLSPHQW LV XVHG� LW

PXVW EH ZHOO PDLQWDLQHG DQG FRQVWDQWO\ LQVSHFWHG�

� 1DWXUDO OLJKW VKRXOG EH XVHG ZKHUH SRVVLEOH� ZLWK H[SORVLRQ�SURRI OLJKWLQJ WKH QH[W FKRLFH� 1RUPDO

HOHFWULFDO OLJKWLQJ Q HOHFWULF OLJKWLQJ LV QRW DFFHSWDEOH�

� :KHUHYHU ORFDWHG� WKH �URRP� VKRXOG EH UDLVHG DERYH JURXQG OHYHO� LI SRVVLEOH� ZLWK QR GUDLQV RU

ORZ DUHDV QHDUE\ ZKHUH JDV FDQ FROOHFW�

:KLOH :LQGVRU FRQWLQXHV WR VWXG\ WKH SRVVLELOLW\ RI GRLQJ HQFORVHG ILOOLQJ� SULQFLSDOO\ DV D PHDQV RI

LPSUHVVLQJ WKHLU ODUJH WUDQV�QDWLRQDO FOLHQWV� WKH FXUUHQW SURMHFW SURSRVDO LQYROYHV WKH RSHQ DLU

PHWKRG� HDVLO\ WKH OHDVW H[SHQVLYH DQG SRVVLEO\ WKH VDIHVW PHDQV RI ILOOLQJ WKH KLJKO\ IODPPDEOH +$3V�

7KH RSHQ DLU V\VWHP ZDV DSSDUHQWO\ GHYHORSHG LQ VHYHUDO FRXQWULHV LQGHSHQGHQWO\� )LOOHUV LQ

,QGRQHVLD� 0H[LFR� ,QGLD� %UD]LO DQG RWKHU FRXQWULHV KDYH EHHQ XVLQJ WKLV PHWKRG VXFFHVVIXOO\ IRU

PRUH WKDQ WZHQW\ \HDUV� 7KH LPSRUWDQW DVSHFWV RI RSHQ DLU ILOOLQJ DUH� /DERUDWRULRV :LQGVRU GRHV

LQGHHG FKRRVH WKLV XVHIXO DQG LQH[SHQVLYH PHWKRG RI ILOOLQJ +$3V LV RI OLWWOH FRQFHUQ KHUH� ,W LV

LPSRUWDQW WKDW LW EH FRQVLGHUHG DV D YLDEOH RSWLRQ LQ DOO FRQYHUVLRQV WKDW WDNH SODFH LQ WHPSHUDWH

FOLPDWHV�

$V SDUW RI WKH RYHUDOO SODQ� :LQGVRU ZLOO KDYH FDSDELOLW\ WR SURFHVV PRUH SURSHOODQW WKDQ WKHLU RZQ

QHHGV� DQG ZLOO EH LQ FRQGLWLRQ WR VHOO WKH RWKHU DHURVRO ILOOHUV LQ (FXDGRU WKH DPRXQW RI SURSHOODQW

WKDW WKH\ UHTXLUH� RQFH WKH\ KDYH FRQYHUWHG WKHLU IDFLOLWLHV WR EH DEOH WR XVH +$3V VDIHO\�

5HVXOWV�

0XFK RI /DERUDWRULRV :LQGVRU
V SUHYLRXV FRQVXPSWLRQ RI �� PHWULF WRQV RI &)& SURSHOODQWV KDV

DOUHDG\ EHHQ FRQYHUWHG WR &2 � 7KH UHPDLQGHU ZLOO EH HOLPLQDWHG LQ HDUO\ ���� DV WKH +$3V
�

SXULILFDWLRQ HTXLSPHQW FRPHV RQ VWUHDP� 7KLV FRQYHUVLRQ SURMHFW GHPRQVWUDWHV LQQRYDWLYH SUREOHP

VROYLQJ GXULQJ D SURORQJHG SHULRG GXULQJ ZKLFK LPSRUWDQW DQG SRVLWLYH PRGLILFDWLRQV ZHUH PDGH WR

WKH LQLWLDO FRQYHUVLRQ SURMHFW�
BBBBBBBB

)RU D GLVFXVVLRQ RI WKH DGYDQWDJHV DQG GHVLJQ RI RSHQ�DLU ILOOLQJ URRPV� VHH WKH $HURVRO &RQYHUVLRQ�

7HFKQRORJ\ 0DQXDO� ZKLFK LV DYDLODEOH IURP WKH 81(3 �DGGUHVV OLVWHG DW WKH EDFN RI WKLV GRFXPHQW��
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7KH FRRSHUDWLRQ RI WKH *2( ZLWK WKH ,PSOHPHQWLQJ $JHQFLHV DQG :LQGVRU� WKH XVH RI 0XOWLODWHUDO

)XQG ILQDQFLDO DVVLVWDQFH� DQG WKH FUHDWLYH XVH RI RSHQ DLU ILOOLQJ DOO PDNH WKLV DQ LPSRUWDQW

GHPRQVWUDWLRQ SURMHFW WKDW ZLOO DVVLVW WKH UHPDLQGHU RI (FXDGRU
V DHURVRO ILOOHUV WR FRQYHUW�

&RQWDFW� )RU PRUH LQIRUPDWLRQ DERXW VPDOO PDUNHW FRQYHUVLRQ SUREOHPV� RU DQ\ RWKHU TXHVWLRQV

UDLVHG LQ WKLV FDVH VWXG\� SOHDVH FRQWDFW�

0U� 9LQLFLR 3LQWR

*HQHUDO 0DQDJHU

/DERUDWRULRV :LQGVRU

$Y /RV /DXUHOHV V�Q�

4XLWR� (FXDGRU

7HO� ����� � ��� ���� ���� ���

)D[� ����� � ��� ���
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$(5262/ 6(&725 &$6( 678'< ��

$ +$3V 3ODQW /HDGV WR 3KDVHRXW LQ 0H[LFR

,QWURGXFWLRQ�

,Q WKH ODWH ����
V DQG HDUO\ ����
V 0H[LFR ZDV D GHYHORSLQJ FRXQWU\ ZLWK VOLJKWO\ RYHU �� PLOOLRQ

SHRSOH� DQG DQ LQWHJUDWHG DHURVRO LQGXVWU\ DOPRVW �� \HDUV ROG� 3HU FDSLWD VDOHV RI DHURVROV ZHUH

OHVV WKDQ ��� FDQV SHU \HDU� PRVWO\ KDLU VSUD\� 2YHU ��� RI DOO FDQV ZHUH ILOOHG ZLWK &)&

SURSHOODQWV�

,Q WKUHH \HDUV DOO RI WKDW FKDQJHG� ,Q -XO\ RI ���� $HURSUHV� 6� $� EHJDQ GHOLYHULQJ K\GURFDUERQ

DHURVRO SURSHOODQWV �+$3V� WR ILYH FOLHQWV� DQG LQ WZR \HDUV� E\ WKH HQG RI ���� WKH\ KDG WDNHQ RYHU

��� RI WKH HQWLUH SURSHOODQW PDUNHW� 7KLV LV WKHLU VWRU\�

7KH 0H[LFDQ $HURVRO 0DUNHW� 7KHQ DQG 1RZ�

3URPRWHG E\ YHU\ KHDY\ SURWHFWLYH WDULIIV� DQG ZLWK ODERU FRVWV RI OHVV WKDQ ��� RI WKRVH RI WKHLU ELJ

QHLJKERU WR WKH 1RUWK� PDQ\ ORFDO LQGXVWULHV IORXULVKHG LQ WKH ����
V DQG ����
V HYHQ WKRXJK WKH\

ZHUH WRR VPDOO WR EH YLDEOH LQGXVWULHV ZLWKRXW SURWHFWLRQ� 6XFK ZDV WKH FDVH ZLWK DHURVROV� ,Q WKH

HDUO\ ����
V� DQ HQJLQHHU ZKR KDG UHIULJHUDWLRQ H[SHULHQFH HVWDEOLVKHG 9LUPH[� 6� $� WR ILOO &)&�

SURSHOOHG DHURVROV XVLQJ WKH FROG ILOOLQJ PHWKRG� ,Q WKH ODWH ����
V WZR \RXQJ FKHPLFDO HQJLQHHUV

IURP WKH $XWRQRPRXV 8QLYHUVLW\ RI 0H[LFR VWDUWHG WKH FRPSHWLWLRQ� $HUREDO� 6� $� 7KLV FRPSDQ\

ILOOHG E\ SUHVVXUH ILOOLQJ� �WKURXJK WKH YDOYH��

:KLOH HYHU\WKLQJ ZDV LQLWLDOO\ LPSRUWHG� VRRQ WZR VXSSOLHUV H[LVWHG IRU DHURVRO YDOYHV �XQGHU OLFHQVH

WR 1HZPDQ *UHHQ DQG 3UHFLVLRQ�� WZR VXSSOLHUV IRU WLQSODWH FDQV �&RQWLQHQWDO DQG D ORFDO VXSSOLHU�

(QYDVHV 0H[LFDQRV�� WZR VXSSOLHUV IRU DOXPLQXP FDQV �ERWK ORFDO� 7XERV GH (VWDQR DQG ,QGXVWULDV

6DQWD &ODUD�� DQG WZR VXSSOLHUV RI &)&V �'X 3RQW DQG DQ DIILOLDWH RI $OOLHG &KHPLFDO�� 8QWLO WKH

ODWWHU SDUW RI WKH ����
V WKHUH ZDV QR VXSSOLHU RI K\GURFDUERQV DW DOO�

+\GURFDUERQV ZHUH EHLQJ XVHG E\ RQH FRPSDQ\� 6� &� -RKQVRQ� LQ WKHLU �5DLG� LQVHFWLFLGHV DQG

�*ODGH� URRP IUHVKHQHUV� 7KH WHFKQRORJ\ KDG FRPH GRZQ IURP WKH KRPH FRPSDQ\ LQ 5DFLQH�

:LVFRQVLQ� 86$ DQG WKH UHPDLQLQJ ILOOHUV UHDOO\ KDG QR LGHD RI KRZ WR ILOO K\GURFDUERQV� RU WKH

VDIHW\ UHTXLUHPHQWV IRU GRLQJ VR�

%XW SULFH SUHVVXUH ZDV LQWHQVH DQG 8� 6� DHURVROV ZHUH PXFK FKHDSHU� ERWK GXH WR WKH ODUJH YROXPHV

SURGXFHG LQ WKH 8QLWHG 6WDWHV� DQG GXH WR WKH IDFW WKDW 8� 6� FRPSDQLHV ZHUH LQ WKH SURFHVV RI

FRQYHUWLQJ WR K\GURFDUERQV� 7KHUH ZDV D YHU\ UHDO IHDU WKDW FRQWUDEDQG ZRXOG IORRG WKH FRXQWU\

WKURXJK D SRURXV ����� NLORPHWHU ERUGHU� VRPHWKLQJ WKDW QHYHU UHDOO\ KDSSHQHG� DOWKRXJK WKHUH ZDV

VRPH VHULRXV FRQWUDEDQG SUREOHPV LQ WKH HDUO\ ����
V�

7KH DHURVRO ILOOHUV ZHUH DEOH WR FRQYLQFH WKH WZR SURSHOODQW VXSSOLHUV WKDW WKH\ QHHGHG EOHQGV ZLWK

K\GURFDUERQV IRU FRVW UHDVRQV� $W ILUVW LW ZDV SRVVLEOH WR ILOO ����� ���� &)& �� DQG ��� +$3V�

DQG �������� ���� &)& ��� ��� &)& ��� DQG ��� K\GURFDUERQ�� 7KHVH WZR PL[WXUHV FDQ EH

ILOOHG LQ EDVLFDOO\ WKH VDPH HTXLSPHQW DV SXUH &)&V �WKH\ DUH HVVHQWLDOO\ QRQ�IODPPDEOH� /DWHU� WKH

VXSSOLHUV ZHUH IRUFHG E\ WKHLU FOLHQWV WR VHOO EOHQGV ZLWK ��� +$3V� WKHQ ��� +$3V� DQG ILQDOO\

���� +$3V� 7KH\ SURWHFWHG WKHLU &)& PDUNHWV E\ SXWWLQJ KLJK SULFHV RQ WKH +$3V�
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5HDVRQV :K\ +\GURFDUERQ 3URSHOODQW 8VDJH ZDV /LPLWHG 3ULRU WR �����

 7KH �VFDUH WDFWLFV� RI WKH WZR &)& FRPSDQLHV ZHUH ZRUNLQJ�

 7KH DFFLGHQW DW 3ROYULPH[ VFDUHG HYHU\RQH�

 0H[LFDQ 3URSHOODQW &RPSDQ\ JDV ZDV RI YHU\ SRRU TXDOLW\� ,W ZDV PRVWO\ DGHTXDWH IRU LQVHFWLFLGHV EXW

QRWKLQJ HOVH�

 6RPH FRPSDQLHV GLG QRW ZDQW WR VXUUHQGHU FRQWURO RI WKHLU SURGXFWV WR D FRQWUDFW ILOOHU� EXW GLG QRW KDYH

DFFHVV WR WHFKQRORJ\ IRU VDIH ILOOLQJ ZLWK K\GURFDUERQV�

 &RVPHWLF FRPSDQLHV QHHG JRRG TXDOLW\ +$3V ZKLFK ZDV QRW DYDLODEOH�

7KH EOHQGV ZHUH KLJKO\ IODPPDEOH� DQG WKH &)& FRPSDQLHV VROG WKHP UHOXFWDQWO\ �DV LV�� 7KHUH ZDV

QR DWWHPSW WR VXSSRUW WKH +$3V ZLWK WHFKQLFDO VHUYLFH� RU VDIHW\ WUDLQLQJ� ,QGHHG� WKH\ UHSHDWHGO\

ZDUQHG WKDW DQ\RQH XVLQJ +$3V ZDV LQ FRQVWDQW SHULO� ,Q ����� WKLV ZDV VXSSRUWHG� DV WKH

3ROYULPH[ SODQW EXUQHG WR WKH JURXQG LQ D K\GURFDUERQ UHODWHG DFFLGHQW� DQG VHYHUDO SHRSOH ZHUH

VHULRXVO\ LQMXUHG�

0HDQWLPH� WKH SODQW PDQDJHU RI 6� &� -RKQVRQ KDG OHIW WKH FRPSDQ\� IRXQG ILQDQFLDO EDFNLQJ� DQG

VWDUWHG WKH 0H[LFDQ 3URSHOODQW &RPSDQ\ WR VHOO K\GURFDUERQ SURSHOODQWV� 7KLV FRPSDQ\ KDG DOO RI

WKH 6� &� -RKQVRQ WHFKQRORJ\ � WKH\ NQHZ ZKLFK UHILQHU\ FRXOG VHOO WKH EHVW IHHGVWRFN� DQG WKH\ KDG

VRPH QRWLRQ DV WR SXULILFDWLRQ SURFHGXUHV� %XW WKH FRUSRUDWH JRDO ZDV OLPLWHG WR VHOOLQJ 6� &�

-RKQVRQ� DQG WKH HTXLSPHQW ZDV VPDOO DQG GLG QRW SURGXFH D TXDOLW\ DGHTXDWH IRU XVDJH LQ DHURVRO

FRVPHWLFV�

%\ ���� WKH DHURVRO PDUNHW ZDV SUREDEO\ XVLQJ DERXW ��� K\GURFDUERQ� 6� &� -RKQVRQ DQG D IHZ

RWKHUV XVLQJ LW DW ���� DQG VHYHUDO RWKHU FRPSDQLHV WDNLQJ EOHQGV ZLWK &)&� 7KLV ZDV WKH JUDQG

SHULRG RI H[SDQVLRQ RI $HUREDO DQG WKH RWKHU FRQWUDFW ILOOHUV � WKH\ FRQYHUWHG WKHLU ILOOLQJ OLQHV HDUO\�

DQG DW WKH EHJLQQLQJ RI WKH ����
V ZHUH FRQYHUWLQJ PDQ\ FOLHQWV� $ FOLHQW FRXOG XVH WKHLU ILOOLQJ

VHUYLFHV ZLWK K\GURFDUERQV� DQG LQ VRPH FDVHV VWLOO KDYH D FKHDSHU SURGXFW WKDQ ILOOLQJ LW LQ KRXVH

ZLWK &)&� $ NH\ SUREOHP ZDV WKDW QR WHFKQRORJ\ ZDV DYDLODEOH� DQG PDQ\ RI WKH PDUNHWHUV ZHUH

DIUDLG RI ILOOLQJ K\GURFDUERQV�

<HW WKH FRQYHUVLRQV WR K\GURFDUERQV ZHUH KDSSHQLQJ YHU\ VORZO\� 6HYHUDO IDFWRUV HIIHFWHG WKLV�

(QWHU $HURSUHV� 6� $��

$ VHULHV RI FLUFXPVWDQFHV OHG WR WKH UHVROXWLRQ RI WKH SUREOHPV LQGLFDWHG DERYH� DQG WR D GRPLQDQFH

RI +$3V LQ WKH 0H[LFDQ PDUNHW ZLWKLQ D YHU\ VKRUW SHULRG�

� $ ORFDO FRQVXOWDQW WULHG WR FRQYLQFH $HURSUHV &RUS� RI 6KUHYHSRUW� /RXLVLDQD� 86$ WKDW

WKH\ VKRXOG RSHQ D EUDQFK LQ 0H[LFR� +H ZDV XQVXFFHVVIXO� EXW VWLPXODWHG LQWHUHVW LQ

H[SDQVLRQ VRXWK RI WKH ERUGHU DW $HURSUHV &RUS�� ZKLFK ZDV H[SHULHQFLQJ YHU\ KLJK JURZWK

DQG H[FHOOHQW SURILWV�

� 7KLV VDPH FRQVXOWDQW DSSURDFKHG WKH RZQHU RI D PDMRU DHURVRO JURXS � *UXSR 6DEHVD � WR WU\
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$HURSUHV
V %XVLQHVV 3ODQ ZDV %DVHG RQ WKH &KDUDFWHULVWLFV RI WKH 6KDUHKROGHUV�

 -RLQW RZQHUVKLS � $HURSUHV &RUS� RI 6KUHYHSRUW� /D� 8� 6� $� ZHUH ��� SDUWQHUV�

 *UXSR 6DEHVD
V NQRZOHGJH RI WKH DHURVRO LQGXVWU\�

 *DV 8ULEH
V NQRZOHGJH RI WKH /3* EXVLQHVV DQG K\GURFDUERQ VDIHW\�

WR LQWHUHVW KLP LQ D K\GURFDUERQ SODQW� 7KH RZQHU RI *UXSR 6DEHVD KDG VRFLDO GHDOLQJV ZLWK

WKH RZQHU RI RQH RI WKH SULQFLSDO GHDOHUV LQ /3* JDV LQ 0H[LFR� *DV 8ULEH�

� *DV 8ULEH KDG H[FHOOHQW UHODWLRQV LQ 3(0(;� WKH 0H[LFDQ SHWUROHXP FRPSDQ\� DQG KDG ILQH

UHODWLRQV ZLWK 7$76$� WKH DIILOLDWH RI 7ULQLW\ 7DQN &RPSDQ\ WKDW VXSSOLHG PRVW RI WKH

VWRUDJH WDQNV IRU OLTXLILHG SHWUROHXP JDV �/3*�� *DV 8ULEH DOVR KDG DQ DIILOLDWH�

,QVWDODFLRQHV *DV 8ULEH WKDW ZDV GHGLFDWHG WR GRLQJ SHUPDQHQW LQVWDOODWLRQV RI VWDWLRQDU\

VWRUDJH WDQNV�

7KH UHVXOW ZDV LQHYLWDEOH� $IWHU VHYHUDO PRQWKV IRU VWXG\� WKH 0H[LFDQ JURXS ZHQW WR $HURSUHV
V

SODQW LQ ODWH ����� DQG D GHDO ZDV VWUXFN�

6HUYLFH DQG 6DIHW\�

)URP WKH VWDUW� $HURSUHV� 6� $� ZDV GHGLFDWHG WR VHUYLFH DQG VDIHW\� 6HUYLFH EHFDXVH RQH RI WKH

WDFWLFV XVHG SUHYLRXVO\ ZDV WR UHVWULFW +$3V VDOHV� &OLHQWV ZHUH FRQWLQXDOO\ WROG WKDW �WKH WDQNFDU GLG

QRW DUULYH RQ WLPH� RU �WKHUH DUH QR F\OLQGHUV DYDLODEOH� RU VRPHWKLQJ� DQG GHOLYHUHG WKHLU

K\GURFDUERQ GD\V RU ZHHNV ODWH� $Q DHURVRO SODQW ILOOV FDQV HYHU\ GD\� DQG PXVW KDYH SURSHOODQW WR

ILOO� $HURSUHV 6� $� ZDV GHWHUPLQHG WR DYRLG WKHVH SUREOHPV E\ DOZD\V KDYLQJ VXIILFLHQW JDV RQ KDQG�

DQG E\ KDYLQJ VXIILFLHQW GHOLYHU\ HTXLSPHQW WR DVVXUH JRRG VHUYLFH HYHQ ZKHQ D WUXFN EURNH GRZQ�

7KH LQLWLDO UHVSRQVH WR VDIHW\ LVVXHV ZDV MXVW DV FOHDU DQG MXVW DV GHWHUPLQHG� $HURSUHV� 6� $� ZRXOG

GHOLYHU QR +$3V DW DOO LQ SRUWDEOH F\OLQGHUV� ZRXOG GHOLYHU RQO\ WR VWDWLRQDU\ LQVWDOODWLRQV PDGH RU

DSSURYHG E\ WKHLU DIILOLDWH FRPSDQ\� DQG ZRXOG QHYHU GHOLYHU WR DQ\ LQVWDOODWLRQ GHHPHG WR EH XQVDIH�

7KH %XVLQHVV 3ODQ�

7KH $HURSUHV 6� $� EXVLQHVV SODQ ZDV EDVHG RQ WKUHH IDFWRUV�

7KH EXVLQHVV SODQ FDOOHG IRU�

� $HURSUHV� 6� $� WR OHDVH WZR �� WRQ WUDLOHUV DQG � ORFDO GHOLYHU\ WUXFNV IURP *DV 8ULEH�

%HFDXVH RI WKH QDWXUH RI +$3V� WKHVH ZHUH HLWKHU QHZ RU FRPSOHWHO\ FOHDQHG XQLWV� 2QO\

GHGLFDWHG VWRUDJH DQG WUDQVSRUW HTXLSPHQW FDQ EH XVHG ZLWK +$3V � RWKHUZLVH FRQWDPLQDWLRQ

ZLOO RFFXU�

� $HURSUHV� 6� $� ZRXOG XVH /3* LPSRUW SHUPLWV WKDW *DV 8ULEH DOUHDG\ KDG WR LPSRUW +$3V�

� $HURSUHV &RUS� JDYH WKH 0H[LFDQ FRPSDQ\ D SUHIHUHQWLDO SULFH WR EX\ WKH +$3V DQG DJUHHG
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0ROHFXODU 6LHYH 3XULILFDWLRQ 6\VWHP ZLWK 5HJHQHUDWLRQ�

� PROHFXODU VLHYH WRZHUV ���� PHWHUV E\ �� PHWHUV

� �KRW JDV� UHJHQHUDWLRQ V\VWHP LQFOXGLQJ�

 SXPS

 KHDWHU �VDOW EDWK WUDQVIHU RU RWKHU� EXW QRW GLUHFW ILUH�

 KHDW H[FKDQJHU

 FRQGHQVHU�VHSDUDWRU IRU + �
�

 LQVXODWLRQ �LQVXODWLRQ RI SLSHV DQG FROXPQV SUHYLRXVO\ TXRWHG WR DOORZ WKH WRZHUV WR EH KHDWHG

WR WUDQVSRUW WKHP WR WKH 0H[LFDQ ERUGHU DW FRVW�

� *DV 8ULEH OHDVHG $HURSUHV� 6� $� VXIILFLHQW VSDFH LQ =XPSDQJR� 6WDWH RI 0H[LFR ��� PLOHV �

�� NLORPHWHUV IURP 0H[LFR &LW\� IRU D VWRUDJH IDFLOLW\ LQLWLDOO\ DQG ODWHU WR SXW XS D

SXULILFDWLRQ SODQW� �� KHFWDUHV ZHUH LPPHGLDWHO\ DYDLODEOH�

� $HURSUHV SURSHOODQW ZHQW RQ VDOH WKH ILUVW ZHHN RI -XO\� ����� DW ��� PRUH H[SHQVLYH WKDQ

WKH &)& FRPSDQLHV ZHUH VHOOLQJ LW� ,Q UHDOLW\� WKLV ZDV D GLVFRXQW � SUHYLRXV GHOLYHULHV ZHUH

LQ SRUWDEOH F\OLQGHUV� DQG IDU PRUH WKDQ ��� RI WKH +$3V ZDV UHPDLQLQJ LQ WKH F\OLQGHUV�

$W ILUVW WKHUH ZDV VRPH UHVLVWDQFH EHFDXVH WKH FOLHQWV ZHUH JRLQJ WR EH REOLJDWHG WR EX\ WKHLU VWRUDJH

WDQNV� EXW $HURSUHV� 6� $� LPPHGLDWHO\ DQVZHUHG ZLWK D VLPSOH DJUHHPHQW ZKHUHE\ D VOLJKW

RYHUFKDUJH �DERXW ��� ZRXOG EH FKDUJHG SHU OLWHU RI JDV GHOLYHUHG DJDLQVW WKH SULFH RI WKH WDQNV XQWLO

WKH\ ZHUH SDLG IRU� )LYH FRPSDQLHV VLJQHG RQ WKH ILUVW ZHHN � $HUREDO� 7HFKQRVRO DQG $HURVSUD\

�WKH WKUHH PDMRU FRQWUDFW ILOOHUV�� $OEHUWR 92� �FRVPHWLFV� DQG ,QGXVWULDV + �� �LQVHFWLFLGHV��

7KH ILUVW FOLHQWV ZHUH PHUHO\ VXEVWLWXWLQJ D VDIH GHOLYHU\ RI +$3V LQ VWDWLRQDU\ VWRUDJH WDQNV IRU +$3V

LQ SRUWDEOH F\OLQGHUV� 'XULQJ WKH ILUVW IXOO \HDU RYHU �� WDQNV ZHUH SXW RXW RQ WKLV ORDQ�UHSD\PHQW

EDVLV� DQG VHUYLFH DQG TXDOLW\ ZHUH VR JRRG WKDW LW EHFDPH SRVVLEOH WR VHOO WKH WDQNV RXWULJKW� %\ WKLV

WLPH $HURSUHV� 6� $� ZDV VHOOLQJ SULQFLSDOO\ WR &)& XVHUV� ZKHUH OHVV WKDQ � \HDU SD\EDFN ZDV WKH

UXOH�

&RQVROLGDWLRQ�

7KH GDQJHU DUHD KHUH ZDV WKH LPSRUWDWLRQ� 0H[LFR ZDV GHYHORSLQJ WKH &DPSHFKH JDV ILHOGV� DQG

ZRXOG VRRQ EHFRPH VHOI VXIILFLHQW LQ /3*� $W WKDW WLPH� SRVVLEO\ WKH ERUGHU ZRXOG EH FORVHG� $OVR�

WKH FRPSHWLWLRQ ZHUH XVLQJ WKHLU VWURQJ SROLWLFDO LQIOXHQFH WR GDPDJH WKLV QHZ �XSVWDUW� WKDW ZDV

WDNLQJ EXVLQHVV DZD\ IURP WKHP� &OHDUO\ LPSRUWDWLRQ ZDV QRW D ORQJ WHUP VROXWLRQ�

3ODQV ZHUH PDGH WR SXULI\ 0H[LFDQ IHHGVWRFN� $ WKRURXJK VWXG\ ZDV PDGH RI IHHGVWRFN VRXUFHV�

DQG LW ZDV IRXQG WKDW DFFHSWDEOH SURSDQH ZRXOG KDYH WR FRPH IURP 5H\QRVD �D ERUGHU WRZQ ZHUH

WKH JDV ZDV EHLQJ LPSRUWHG � ��� PLOHV >���� .P�@ IURP WKH SODQW�� ZKHUHDV WKH EXWDQH PL[ WKDW

ZRXOG UHSUHVHQW �� � RI WKH WRWDO UHTXLUHG FRXOG FRPH IURP 3R]D 5LFD ���� PLOHV � ��� .P�� IURP

0H[LFR &LW\� 2QFH LW ZDV DVFHUWDLQHG WKDW JRRG IHHGVWRFN ZDV DYDLODEOH� WKH IROORZLQJ HTXLSPHQW

ZDV SXUFKDVHG �DOO HTXLSPHQW ZDV SXUFKDVHG ORFDOO\��
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7KHVH RYHUVL]HG WRZHUV ZHUH VSHFWDFXODUO\ VXFFHVVIXO� DOWKRXJK DQ\ H[SHUW ZLOO TXLFNO\ DGYLVH WKDW

WKH UDWLR RI GLDPHWHU WR KHLJKW LV LQFRUUHFW� DQG WKDW D GLDPHWHU RI � PHWHU ZRXOG KDYH EHHQ EHWWHU

IRU �� PHWHU KLJK WRZHUV�

&RQFOXVLRQ�

$HURSUHV 6� $� KDV EHHQ RQH RI WKH JUHDWHVW DHURVRO VXFFHVV VWRULHV ZRUOGZLGH� ,W KDV PDGH LWV

VKDUHKROGHUV D ORW RI PRQH\� DQG FRQVLVWHQWO\ PDLQWDLQHG PRUH WKDQ D ��� VKDUH RI DOO SURSHOODQW

VDOHV LQ 0H[LFR� IRU ZKDW LV WKLV \HDU WKH WZHQWLHWK VWUDLJKW \HDU� %DVHG RQ WKLV VXSSOLHU� WKH DHURVRO

LQGXVWU\ LQ 0H[LFR KDV EHHQ DEOH WR JURZ FRQWLQXDOO\� 7KHUH KDV QHYHU EHHQ D K\GURFDUERQ UHODWHG

DFFLGHQW LQ WKH KDQGOLQJ DQG VWRUDJH DUHDV ZKHUH $HURSUHV LV GLUHFWO\ UHVSRQVLEOH� DQG DFFLGHQWV LQ

WKH ILOOLQJ URRP KDYH EHHQ IHZ DQG PLQRU�

&RQWDFW� )RU PRUH LQIRUPDWLRQ DERXW 0H[LFR
V $HURSUHV SURSHOODQW FRPSDQ\� RU DQ\ RWKHU TXHVWLRQV

UDLVHG LQ WKLV FDVH VWXG\� SOHDVH FRQWDFW�

0U� +HFWRU *RQ]DOH] 1DYDUUR�

*HQHUDO 'LUHFWRU� $HURSUHV� 6� $�

&LUFXLWR ,QJHQLHURV ��� � ���

1DXFDOSDQ� (VWDGR GH 0H[LFR �����

7HO� ���� � ��� ����

)D[� ���� � ��� ����
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AEROSOL SECTOR CASE STUDY #10
 A Two-Stage Conversion to Hydrocarbons in Jordan

Introduction:

A previous Case Study (#2) in this series described how the environmentally concerned aerosol
manufacturers of Jordan,  in combination with the government owned petroleum supplier, the Jordan
Petroleum Refinery (JPR),  and the Project Implementation Unit (PIU) of the Department of
Environment, joined forces to secure a national and regional source of hydrocarbon aerosol
propellants (HAPs).  This will be produced by the difficult process of hydrogenation,  and provided
by JPR.  Concurrently, thinking turned to additional projects to ensure conversion occurred.

Thus Jordan also has several other projects in implementation,  to prepare Jordanian fillers for HAPs
filling.  In this Case Study, we will look at the situation of one such filler, M. Haddad & Sons
Company, and see how they developed a project for HAPs conversion at their new plant site.  And,
we will see that additional  work beyond their first proposal ended up being needed.

The Aerosol Market in Jordan:

Jordan has been described earlier, in terms of its setting in the center of the Middle East.  Recent
political developments, and the rapid building of even better relations with its neighbors are likely to
further increase the growth of the Jordanian economy,  and the volume of aerosols that the country
will produce.  

Two aerosol producers are already filling hydrocarbons,  (Households & Toiletries and Dajani
International),  albeit with problems because aerosol grade propellant is not yet available.  The
remaining fillers continue reluctantly to fill with CFC propellants,  but are in preparation to convert
as soon as aerosol grade hydrocarbon is available..   

The Conversion at M. Haddad & Sons Company:

In the aerosol market of Jordan,  M. Haddad & Sons Company (Haddad) has been successful, and
is planning for future success.  The company is the largest aerosol filler in Jordan, currently filling
more than 1 million units of house brands, as well as being the contract filler for the large international
J. B. Williams Company.  They are currently using CFC 11 and CFC 12 propellants, and responsible
for about 40% of the CFC usage in the aerosol sector in Jordan.  Haddad has an annual usage of
about 85 tons of ozone depleting substances (ODS).

Haddad's current plant in Zerka is six stories high,  and could never be made safe for HAPs filling.
They are building a plant extension adjacent to the current plant,  but it is of the same height.  This
new facility could possibly be made suitable for HAPs filling,  but it is not adequate for the installation
of a large bulk storage tank. 

As for equipment, they are currently using old Coster and Pamasol filling equipment, which are
machines which have served them well for CFC filling, but which would pose a safety hazard if used
with hydrocarbons.  While in theory aerosol machinery can be completely rebuilt,  in practice it is
seldom worthwhile and may be dangerous.  
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7KH 3UREOHPV (QFRXQWHUHG ZKHQ $HURVRO )LOOLQJ (TXLSPHQW LV 5H�EXLOW�

$HURVRO HTXLSPHQW PDQXIDFWXUHUV PDNH WKHLU SURILW RQ WKH VDOH RI QHZ HTXLSPHQW� DQG WR D OHVVRU H[WHQW� RQ WKH VDOH

RI VSDUH SDUWV� 7KH PDFKLQHU\ LV GHVLJQHG VXFK WKDW D IHZ SDUWV ZLOO UHTXLUH IUHTXHQW UHSODFHPHQW� ZKLOH PDQ\ RWKHU

SDUWV ZLOO FRQWLQXH WR ZRUN IRU WKH UHDVRQDEOH OLIHWLPH RI WKH HTXLSPHQW� 2QFH D SLHFH RI HTXLSPHQW KDV H[FHHGHG

WKLV SHULRG� WKH FRVW RI SXUFKDVLQJ DOO RI WKH VSDUH SDUWV WKDW KDYH XQGHUJRQH ZHDU DQG VKRXOG EH UHSODFHG FDQ H[FHHG

WKH FRVW RI WKH HTXLSPHQW LWVHOI� DV VSDUH SDUWV DUH SULFHG DW D SUHPLXP� 7KLV LV QRW VR YHU\ GLIIHUHQW WKDQ ZRXOG EH

WKH FDVH ZLWK DQ H[RWLF DXWRPRELOH�

)XUWKHU� DHURVRO HTXLSPHQW LV VROG ZLWKRXW GHWDLOHG PDQXIDFWXULQJ GUDZLQJV� VR LW LV QRW SRVVLEOH WR FRPSOHWHO\

DVFHUWDLQ ZKLFK SDUWV VKRXOG EH UHSODFHG� DV WKH XVHU GRHV QRW KDYH WKH RULJLQDO VSHFLILFDWLRQV DQG WROHUDQFHV� )RU

WKLV UHDVRQ� UHEXLOGLQJ DQ DHURVRO ILOOLQJ PDFKLQH ZLWKRXW UHVRUWLQJ WR WKH PDQXIDFWXUHU LV IUDXJKW ZLWK SUREOHPV�

,W FDQ EH GRQH FKHDSO\� HVSHFLDOO\ LQ GHYHORSLQJ FRXQWULHV WKDW KDYH ORZ ODERU FRVWV EXW VNLOOHG FUDIWVPHQ� EXW LW

FDQQRW EH GRQH ZHOO� 7KH UH�EXLOGHU FDQQRW NQRZ�

� :KDW ZHUH WKH RULJLQDO GLPHQVLRQV�

� :KDW ZHUH WKH PDQXIDFWXULQJ WROHUDQFHV�

� :KDW VWHHOV ZHUH XVHG� +RZ ZHUH WKH\ KHDW WUHDWHG�

� :KDW ZHUH WKH VSHFLILFDWLRQV RI WKH RWKHU PDWHULDOV XVHG � YDOYHV� KRVHV� VHDOV� PLFUR�VZLWFKHV� HWF�

� :KDW ZDV WKH GHVLJQ SUHVVXUH UHVLVWDQFH RI HDFK FRPSRQHQW�

2OG KRVHV� VHDOV� DQG HYHQ JDVVLQJ F\OLQGHUV KDYH EHHQ NQRZQ WR EXUVW� SURGXFLQJ DQ LPPHGLDWH ZRUNHU VDIHW\

SUREOHP� ZKLFK LQFUHDVHV GUDPDWLFDOO\ LI D IODPPDEOH SURSHOODQW LV XVHG�

2I FRXUVH� HQWHUSULVHV LQ GHYHORSLQJ FRXQWULHV RIWHQ PDNH SDUWV ZKHUH QHHGHG� DQG PDNH GR ZKHUH

HQWLWLHV LQ GHYHORSHG FRXQWULHV ZRXOG VLPSO\ RUGHU QHZ SDUWV RU HQWLUHO\ HTXLSPHQW� EXW WKHUH PXVW QHYHU

EH WKLV NLQG RI PHQWDOLW\ ZKHQ WKH OLIH RI WKH FRPSDQ\ DQG LWV ZRUNHUV DUH DW VWDNH� 5HEXLOGLQJ DHURVRO

ILOOLQJ PDFKLQHV WR ILOO ZLWK +$3V SUHVHQWV H[DFWO\ WKLV W\SH RI H[WUHPH ULVN�

7KH VXP RI WKH SUREOHPV OLVWHG LQ WKH IROORZLQJ ER[ �WRS RI QH[W SDJH� LV WKDW VXFK GDQJHUV DUH YHU\ UHDO�

LQGHHG XQDYRLGDEOH� ZKHQ DHURVRO PDFKLQHV WKDW KDYH VHUYHG RXW WKHLU WLPH DUH PLVWDNHQO\ NHSW UXQQLQJ�

)XUWKHU� \HDUV RI ZRUNLQJ ZLWK &)&V KDV SXW WKHLU FRPSDQ\ LQ D PLQG�VHW WKDW WKH PDQDJHPHQW UHDOL]HV

LV GDQJHURXV IRU ZRUNHUV� $Q LPSRUWDQW SDUW RI WKHLU QHHG LV IRU DQ H[SHULHQFHG VDIHW\ H[SHUW WR SURYLGH

GHWDLOHG VDIHW\ WUDLQLQJ� WR RYHUFRPH WKH DOWLWXGHV WKDW H[LVW DPRQJ WKHLU ZRUNHUV� )RU H[DPSOH� ZKLOH

D OHDN RI &)&V LV WUHDWHG FDVXDOO\� VXFK D OHDN RI +$3V FRXOG HDVLO\ OHDG WR D GLVDVWURXV H[SORVLRQ�

LQFOXGLQJ WKH SRVVLEOH ORVV RI KXPDQ OLIH�

7KH 3URMHFW 3URSRVDO�

7KH LQLWLDO SURMHFW GHYHORSHG DW +DGGDG HQYLVLRQHG WKHLU QHHGV IRU +$3V ILOOLQJ LQVWDOOHG DW WKHLU QHZ

DGMDFHQW SODQW EXLOGLQJ� 7KH VSHFLILF UHTXHVW ZDV DV IROORZV�
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7KH +DGGDG 3URMHFW 3URSRVDO�

� $ FRPSOHWH DHURVRO ILOOLQJ OLQH� LQFOXGLQJ � SURGXFW ILOOHU DQG � YDFXXP FULPSHU PRXQWHG RQ D WDEOH�

DQG RQH ��� FF� JDVVHU� PRXQWHG RQ D VHSDUDWH WDEOH�

� ��2QH E\ WKUHH PHWHU �/� VKDSHG UHWXUQ FRQYH\RU�

� � VHW RI UDFNV IRU �� SURSHOODQW F\OLQGHUV ��� NJ� HDFK��

� $ FRPSOHWH H[SORVLRQ�SURRI ILOOLQJ URRP� LQFOXGLQJ YHQWLODWLQJ V\VWHP� EORZ�RXW ZDOO� DQ H[SORVLRQ�

SURRI HOHFWULFDO V\VWHP� DQG QHFHVVDU\ DXWRPDWLF JDV GHWHFWLRQ HTXLSPHQW�

� ([WHQVLYH VDIHW\ WUDLQLQJ E\ DQ H[SHULHQFHG H[SHUW�

7KLV LV WKH SURMHFW SURSRVDO WKDW ZDV VXEPLWWHG IRU DSSURYDO E\ WKH 0XOWLODWHUDO )XQG
V ([HFXWLYH

&RPPLWWHH DQG DSSURYHG DW WKH VDPH WLPH DV WKH SURMHFW IRU WKH -RUGDQ 3HWUROHXP 5HILQHU\ WR SURGXFH

WKH UHTXLUHG +$3V SURSHOODQW�

,W DSSDUHQWO\ PHW WKH HQWLUH QHHGV RI +DGGDG WR SKDVH RXW WKHLU 2'6 XVDJH LQ DQ DSSURYHG� VDIH PDQQHU�

$OO WKDW ZDV QHHGHG ZDV IRU WKHP WR PRGLI\ WKHLU SODQW XQGHU FRQVWUXFWLRQ� DQG IRU -35 WR FRPSOHWH WKHLU

FRQVWUXFWLRQ RI D K\GURJHQDWLRQ SODQW WR UHPRYH ROHILQV IURP WKH DYDLODEOH OLTXLILHG SHWUROHXP JDV �/3*�

IHHGVWRFN� WKXV PDNLQJ +$3V DYDLODEOH E\ WKH WLPH WKH +DGGDG SODQW ZDV UHDG\�

+RZHYHU� WKLV WXUQHG RXW WR QRW HQWLUHO\ EH WKH FDVH� $ PDMRU FRPSOLFDWLRQ GHYHORSHG� 7ZR

LQWHUQDWLRQDOO\ NQRZ VDIHW\ FRQVXOWDQWV YLVLWHG -RUGDQ� DQG ERWK LQGLFDWHG WKDW PDQDJLQJ ODUJH YROXPHV

RI K\GURFDUERQ SURSHOODQWV LQ VPDOO� SRUWDEOH F\OLQGHUV ZDV LQQDWHO\ XQVDIH� :KLOH WKLV GRHV QRW DSSHDU

WR EH RI PXFK GLIIHUHQFH� LQ UHDOLW\ WKLV ZDV D PDMRU SUREOHP� DV LW KDG DOUHDG\ EHHQ DVFHUWDLQHG WKDW WKH

DGMDFHQW EXLOGLQJ VLWH ZDV DGHTXDWH IRU �� NJ FRQWDLQHUV� EXW WKDW QRW HQRXJK VSDFH H[LVWHG IRU WKH

LQVWDOODWLRQ RI D ODUJH VWDWLRQDU\ +$3V VWRUDJH WDQN XQGHU -RUGDQLDQ ODZ�

2QFH WKH\ GLVFXVVHG WKHLU SODQV ZLWK -35� IROORZLQJ DSSURYDO RI WKH ILUVW SURSRVDO� -35 UHDGLO\ DJUHHG

WKDW IRU +DGGDG
V YROXPH D VWDWLRQDU\ VWRUDJH WDQN ZDV WKH EHVW VROXWLRQ� 7KH LVVXHV LQYROYHG ZHUH

VHYHUDO DQG WHQGHG WR KDYH D PXOWLSOLHU IDFWRU� WKDW LV� LW LV HDV\ WR GHOLYHU RQH F\OLQGHU VDIHO\� EXW WKH

VOLJKW ULVN PXOWLSOHV HDFK WLPH� +RZ GRHV RQH VDIHO\ WUDQVSRUW� VWRUH DQG KDQGOH WKRXVDQGV RI SUHVVXUH

F\OLQGHUV DQQXDOO\� DQG KRZ VDIH LV LW WR VWRUH ���� NJ RI +$3V LQ VWRUDJH UDFNV" 7KH H[SHUWV VDLG LW ZDV

LQQDWHO\ GDQJHURXV WR WU\ WR GR VR�

,Q WKH HQG� -35 DQG +DGGDG DJUHHG WKDW WKH\ ZHUH LQ IDFW WDNLQJ DQ DGGLWLRQDO JUHDW D ULVN E\ WU\LQJ WR

XVH VPDOO F\OLQGHUV IRU +$3V ILOOLQJ DW WKHLU YROXPH� 6PDOO F\OLQGHUV KDYH IHZHU VDIHW\ YDOYHV HDFK WKDQ

IL[HG LQVWDOODWLRQV� \HW PDQ\ WLPHV PRUH WRWDO YDOYHV ��� F\OLQGHUV KDYH �� RQ DQG RII YDOYHV� WKDW PLJKW

OHDN� 7KH\ FDQ HDVLO\ IDOO DQG UXSWXUH� WKH\ DUH PRVW VXEMHFW WR EHLQJ GURSSHG LQ WUDQVLW� HWF� :KLOH VPDOO

F\OLQGHUV DUH ZLGHO\ XVHG IRU KRPH FRRNLQJ IXHO� ZKHUH WKH\ DUH WKH RQO\ DQVZHU IRU WKH JHQHUDO
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0RGLILFDWLRQV WR 3URYLGH )L[HG 6WRUDJH )DFLOLWLHV DW WKH 1HZ +DGGDG 3ODQW�

� 7DQNV IRU +$3V VWRUDJH� 86 � ������

� 3ODQW PRGLILFDWLRQV� LQFOXGHV FRVWV RI GULYHZD\V� WDQN EDVHV� HWF� ������

� 6KLSSLQJ FRVWV� ������

� $GGLWLRQDO ([WLQJXLVKHUV� SRUWDEOH JDV GHWHFWRUV� HWF� �����

� $GGLWLRQDO SLSLQJ� �����

SRSXODFH� WKH YROXPHV DUH VPDOO� (YHQ WKRXJK OHDNDJH LV UHDGLO\ GHWHFWHG E\ RGRU� ZKLFK LV QRW SUHVHQW

ZLWK +$3V� DFFLGHQWV VDGO\ GR RFFXU� %XW VXFK D IDPLO\ WUDJHG\ LV PXFK GLIIHUHQW WKDQ WKH VFDOH RI

GLVDVWHU WKDW ZRXOG RFFXU LI WZHQW\ RU PRUH WDQNV H[SORGHG LQ D SODQW RWKHUZLVH ILOOHG ZLWK VROYHQWV�

IODPPDEOH SURGXFWV� HWF�

7KH EHVW VROXWLRQ E\ IDU ZDV WR PRGLI\ WKHLU RULJLQDO SODQ IRU DHURVRO ILOOLQJ RSHUDWLRQ WR LQFOXGH D FKDQJH

RI ORFDOH WR D SODFH ZKHUH VXIILFLHQW VSDFH H[LVWV WR DFFRPPRGDWH VWDWLRQDU\ WDQN VWRUDJH RI +$3V� DQG

XVH RI D VDIH SLSLQJ V\VWHP WR VXSSO\ WKHLU JDVVLQJ URRP� 6LQFH WKHLU SURMHFW SURSRVDO ZLWK WKH

0XOWLODWHUDO )XQG KDG DOUHDG\ EHHQ DSSURYHG DQG IXQGHG� WKH\ VXEPLWWHG DQ DGGLWLRQDO SURMHFW SURSRVDO

IRU WKH FKDQJHV LQ SODQ� LQ WKH NQRZOHGJH WKDW LI WKLV LV QRW DSSURYHG WKH\ ZLOO KDYH WR VXSSRUW WKH

DGGLWLRQDO FRVWV WKHPVHOYHV�

7KH 3URMHFW 0RGLILFDWLRQV�

,Q GHYHORSLQJ WKH SURSRVDO IRU EXON VWRUDJH RI +$3V� +DGGDG ZDV IRUFHG WR DVN IRU WZLFH WKH VWRUDJH

FDSDFLW\ WKH\ FLWHG HDUOLHU� 7KLV ZDV EHFDXVH ������ NJ LV WKH FDSDFLW\ RI D WDQNHU WUXFN VXFK DV ZRXOG

EH XVHG WR ILOO WKHLU VWRUDJH WDQN� DQG WKH UHILQHU\ LQVLVWHG WKDW WKH\ EX\ IXOO WUXFN ORDGV DW RQH WLPH�

+DGGDG GHWHUPLQHG WKDW WKH\ FRXOG SURYLGH VXIILFLHQW VSDFH IRU VXFK D VWRUDJH WDQN� DQG WKH\ PDGH WKH

UHTXLUHG PRGLILFDWLRQV WR WKHLU SUHYLRXV SODQ� $OVR� WKH\ ZRXOG QHHG DGGLWLRQDO VDIHW\ HTXLSPHQW� VXFK

DV SRUWDEOH OHDN GHWHFWRUV ZKLFK DUH XVHG WR H[DPLQH IRU OHDNV LQ SLSLQJ DQG YDOYHV�

7KLV SURSRVDO ZDV RQO\ UHFHQWO\ SUHSDUHG DQG ZLOO EH VXEPLWWHG IRU DSSURYDO E\ WKH ([HFXWLYH &RPPLWWHH

RI WKH 0XOWLODWHUDO )XQG� ,W UHIOHFWV WKH QHHG IRU DQ\ HQWHUSULVH FRQYHUWLQJ WR +$3V WR DOZD\V LQTXLUH

WKRURXJKO\ LQWR VDIHW\ UHODWHG LVVXHV� DQG WKH QHHG WR GR WKLQJV WKH VDIHVW ZD\ SRVVLEOH DW DOO WLPHV� ,Q

FDVHV DURXQG WKH ZRUOG ZKHUH VDIHW\ KDV UHPDLQHG WKH GRPLQDQW FKDUDFWHULVWLF DW +$3V ILOOLQJ DQG VWRUDJH

VLWHV� WKHUH KDYH EHHQ UHPDUNDEO\ IHZ DFFLGHQWV LQ WKH �� \HDUV WKDW WKHUH KDV EHHQ H[WHQVLYH +$3V ILOOLQJ

DFWLYLW\� ,Q WKH IHZ XQIRUWXQDWH FDVHV ZKHUH +$3V KDV EHHQ WUHDWHG PRUH OLNH &)& DQG FDVXDOO\ VWRUHG

DQG KDQGOHG� WKHUH KDYH IDU WRR PDQ\ FDVHV ZKHUH WKHUH KDYH EHHQ ILUHV� H[SORVLRQV DQG ORVV RI SURSHUW\

DQG RI KXPDQ OLIH�

7KH VDIHW\ H[SHUW IURP WKH 8QLWHG 6WDWHV RI $PHULFD LQGLFDWHG FOHDUO\ WKDW +$3V DUH RQO\ WUDQVSRUWHG

LQ F\OLQGHUV IRU XVH LQ DHURVRO ODERUDWRULHV� 7KH 0H[LFDQ H[SHUW VWDWHG WKDW 0H[LFR KDV H[SHULHQFH ZLWK
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AEROSOL SECTOR CASE STUDY #11 
Modifying a Plant to Achieve Safe HAPs Contract Filling in Indonesia

Introduction:

Various case studies have dealt with the challenges involved in the conversion of small and large
fillers in small and large developing nations, from CFCs to hydrocarbon aerosol propellants (HAPs).
Such elements as safety, engineering, HAP propellant availability and purification, training and costs
are all important to the success of such programs. The following pertains to the  conversion
progressing at P.T. Candi Swadaya Sentosa -- the largest contract aerosol filler in Indonesia. 

The Situation in Indonesia:

Indonesia consists of Java and other groups of equatorial islands lying northeast of Australia. Jakarta
is the capital and major city -- population about 11,000,000 and growing rapidly. The average wage
for relatively unskilled men is about US $ 2.00 per day. In the many less developed areas of Indonesia
it is much less. This explains the high concentration of aerosol fillers in and around Jakarta, as well
as the relatively small size of the aerosol industry, currently estimated at about 55,000,000 units per
year, and less than 1.0 per capita.  Despite the fact that this island country lies at the south end of the
second largest oil-producing center of the world, land-based refining facilities on Indonesia and
nearby Malaysia are so oriented toward fuel-grade end-products that these countries have no source
of low-odor HAP products.

It is very difficult to obtain reliable information from Pertamina,  the national petroleum company.
Their liquified petroleum gas (LPG) assay sheets do not stand up to scientific scrutiny. For example,
upon adding up the ingredients of HC blends, one obtains impossible totals, such as 113%. Listed
pressures for nearly pure iso-butane are over twice the actual pressure for this chemical. Olefinics are
rarely listed, and then only stated as "nil". Also, despite sulfur contents corresponding to about 11.4
to 230 ppm of ethyl mercaptan (CH -CH -SH), the company adds still more, prior to shipping.  3 2

Like China, India and Malaysia, Indonesia is a country with a highly pervasive government role in
business. This has led to the larger businesses being highly regulated and taxed, and to a rather large
number of much smaller businesses that function covertly to escape these burdens. The number of
"moonlight" or "cottage industry" aerosol fillers far outnumbers the larger ones in Indonesia -- as they
do in the other countries mentioned. 

The number of aerosol fillers in Indonesia is estimated at about 70 to 100 firms. For statistical
purposes only the 18 largest have been recognized for formalized assistance,  a technical assistance
program financed under the Multilateral Fund in coordination with the Indonesian Ministry of the
Environment (LH).  This program will provide technical and safety training in the proper handling
of LPGs, fire control, ventilation aspects and so forth. Fillers will be encouraged to buy a package
containing suitable fire extinguishers, crimp diameter and depth gauges, portable flammable gas
detectors and an information pack. Several plant visits would be made by recognized aerosol safety
experts. 
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Indonesian Aerosol Fillers and Propellant Consumption
Number of Fil- CFC Used CFC Used HAP Used HAP Usage 

Size of  Filler lers in Group              1991    1993 1991    1993

Large to Medium 18  1,300 mt. 250 mt. 3,000 mt. 3,700 mt.

Medium to Small  22    150 mt. 100 mt.    220 mt.    290 mt.

Small to Very Small    30 - 60      50 mt.    50 mt.        0 mt.      10 mt.

The Indonesian aerosol industry can be assessed in relation to firm size and propellant consumption

as follows:Aerosols are growing at a steady rate of about 10% per year, which places some degree
of urgency on the implementation of the CFC reduction program. Some conversions have occurred,
placing pressure on the rest of the filler community to also reduce their consumption of CFCs.

Currently, the low price of domestic LPG is an incentive for using it in aerosols. The price is a stable
US $0.34/kg  when plants are served by typical 8 ton trucks.  In contrast, the bulk price of imported
HAPs is about US $ 1.85/kg., and that for imported dimethyl ether (DME) is about US $ 2.35/kg.
CFCs now cost from US $ 3.50 to $ 4.50/kg.

In August, 1993 the Indonesian government under President Sukarno banned the further use of CFCs
in aerosols (except for certain medical and essential-use products). However, CFCs remained freely
available, and since the small "cottage fillers" feel they need CFCs because of their low odor and non-
flammability attributes, they continue to buy CFC 12 and some CFC-114, and this means that the law
has driven them further underground.  The "cottage industry" people typically fill aerosols in homes,
garages, partitioned off rooms in the back of a business establishment, and so forth. The owners of
these buildings strongly object to any use of flammable propellants, since a mishap could burn down
the premises, and the subsequent investigation would disclose that they were party to an illegal
business operation.  To minimize the economic problem of using more costly CFCs, the "cottage
industry" operators prefer to fill products that either require very little propellant per can, such as
mousses, or high-end products where the retail price is high enough to justify using a more costly
propellant. Aerosol perfumes and colognes fit into this second category, and of course, the low odor
of CFCs (compared with that of the domestic LPG) is very important to marketing success.

The LPG available domestically has a bad odor. The odor arises from sulfur compounds that naturally
occur in all the local products, plus the contribution from additional sulfur compounds (ethyl or
t.butyl mercaptans) that are deliberately added for stenching purposes. Unsaturated hydrocarbons and
carbonyl sulfide are also present, and while they are less odorous than the sulfur compounds, they are
able to react with aerosol ingredients to produce bad odors. 
The larger Indonesian fillers have had to install molecular sieve and related equipment in an effort to
reduce the LPG odor levels. They sometimes use a column of potassium hydroxide to remove
hydrogen sulfide and some methyl mercaptan, plus water. This is always followed by multiple
columns of Mol-Sieve Type 4A, which adsorbs carbonyl sulfide, methyl mercaptan, most ethyl
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mercaptan and propylene gases. It is unfortunate that no one in Indonesia appears to use Mol-Sieve
13X, which is a zeolite structure with a large pore size (10 Angstroms), and capable of adsorbing
t. butyl mercaptan and the C4 and C5 unsaturated hydrocarbons,  like isobutylene. 

The initial cost,  size and maintenance of the adsorption equipment is significant. It is out of the reach
for the "cottage industry" people,  for example. The poor and variable quality LPG offered by
Pertamina has such relatively high levels of odorous or reactive contaminants that molecular sieves
quickly become saturated, and must be discarded.  The ultimate solution would be hydrogenation,
followed by molecular sieving to remove hydrogen sulfide, water, CO  and other contaminants.2

However, this involves an operation costing an estimated US $ 3,000,000 (US) and is not practical
at this time. The nearest hydrogenation equipment is in Australia, and (soon) in Shanghai. 

A background worry related to conversion to HAPs is the possibility of a serious fire. This could
intervene the program, causing a surge in "safe" CFC use. This is a justification for the training and
safety assessment program now proposed.

Four key things should be considered to reduce the present 300 to 400 tons/year of CFC consumption
for aerosols in Indonesia: 

1. Work with Pertamina to assure a single source of LPG supply - preferably from their
Pengolahan Until IV -Cilicap (Terendah) facility.  This would require a dedicated bulk storage
tank at the Pertamina storage area in Jakarta. If deliberate stenching could be avoided for this
LPG,  that would be a plus. 

2. Work with a filler to provide for partial purification of the LPG into HAP, using KOH/Mol-
sieve type 4A/13X technology.  The firm of Candi Swadaya Sentosa, P.T. has indicated a
willingness to provide this service.  By this  means one large cleaning operation would take
the place of 20 to 50 smaller ones of less assured merit.  

3. Provide the safety training,  plant audit,  information-transfer, and follow-up visit program
promised.

4. Try to uncover the small and very small fillers,  now heavily dependant on CFCs,  to provide
information and possible assistance in changing over to partially purified HAPs.

The two largest fillers in Indonesia are Bayer Indonesia P.T. (using about 1600 tons of HAPs in
1994), and the contract filler Candi Swadaya Sentosa P.T., using about 800 tons of HAPs in 1994.
The latter firm has largest molecular sieve station in the country - on the order of 6 to 8 times the
capacity of that used by Bayer.  With engineering refinements and modest additions it could probably
handle the present needs of Indonesia's aerosol industry.  The present location of Candi Swadaya
Sentosa P.T. is not conducive to large scale intake of LPGs and output of HAPs,  since it lies near
residential districts and small businesses.  Relocation of the purification unit seems inevitable,
especially since the aerosol industry is growing by about 10% per year compounded, and on that basis
could reach about 100,000,000 units by the year 2000.
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Indonesia - Typical LPG Specifications
Ethane     0.1 v.%  
Propane                  10.0 v.%
Butanes  88.8 v.%
Pentanes and heavier   0.4 v.%
Olefins Trace
Water None
Density 0.565 at 60% / 60% F
Pressure             61.0 psig at 100% F.

Certain decisions would have to be made concerning safety,  efficiency and legal construction of a
HAP gas supply site.  For minimum economics,
it would consist of a bulk tank for LPG,  the
purification apparatus,  and a bulk tank for one
HAP blend.  HAPs produced from the Terendah
product is summarized as (on the right):
Currently it is adulterated with 10 ml. per 1000
U. S. Gallons of tert. Butyl Mercaptan. The
Terendah refinery is located perhaps 10 hours
outside Jakarta by tanktruck.

In the purification operation, Pertamina would
be expected to maintain required levels of raw
Terendah LPG in the supply bulk tank, while a
dedicated truck for carrying HAPs would be leased or purchased to carry LPG to fillers using small
bulk installations. The standard 50 kg cylinders could be refilled on the site, or traded for pre-filled
cylinders, if a cylinder inventory was considered feasible against the cost of a storage area. One
engineer and one semi-skilled worker could provide coverage for 10 to 12 hours per work-day.
Those few aerosol fillers who require higher-pressure HAP blends, such as in some paint products,
could make purchases from Pertamina as they do now. Other fillers may wish to continue using LPGs
or poorly cleaned HAPs for those products that of themselves possess substantial odors,  such as
paints and insecticides. However, it is estimated that about 75% of the current 4800 tons (1995) of
hydrocarbon usage per year could be centrally processed. This would be about 3600 tons in 1995 and
a projected 5800 tons in the year 2000.

The concept of centralized purification is widely used in North America,  Western Europe, the Middle
East (Emirates Gas Bottling Co., Ltd.),  Japan,  Australia and other countries. Users pay a fee for
purification,  which eliminates their involvement with this activity, and makes their facilities
statistically safer by reducing hydrocarbon handling and processing requirements.  The financial
involvement of the Multilateral Fund in a central purification facility could be one of conveying a
business loan or grant to Candi Swadaya Sentosa, P.T. or some alternative  enterprise.

THE PROJECT PROPOSAL:

Candi Swadaya Sentosa P.T. is an enterprise constituted for contract filling aerosols, employing about
80 people. They have a single aerosol line with an output averaging about 35 units per minute, or
about 36,000 per two shift day. They are reported to produce about 10,000,000 units per year, or
about 20%  of Indonesia's aerosol production. The owner, speaks several languages,   which greatly
eases the tasks of visiting experts.  The property is roughly 200 X 200 ft   (61X61 m , or 0.96 acre2   2

or 0.389 hectare) in area, consisting of buildings, bulk-tanks, purification equipment and so forth. It
is not considered to be of a suitable size (or neighborhood) to support a larger LPG purification
station.  The purification equipment consists of about 30 columns,  vertical about 300 to 400 mm in
diameter and 3 to 4 m tall; along with suitable pumps,  controls,  piping,  filters and other associated
equipment.  It occupies an area of about 3 x 12 m (or 36 m ) in a large concreted open yard. This2

installation is so large that it could form the nucleus for a purification center for the entire country's
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HAP requirements.

Moderate size bulk tanks would be needed for a national supply center,  and 20,000 U.S. Gallon (76
m3) "propane"-rated horizontal or vertical tanks would be sufficient in size, as a minimum. At the
minimum density of 0.500 g/mL, each tank could safely hold 84,000 lbs. (38,000 kg. or 38 tons) of
propellant. This would be about 1.00% of the maximum throughput of LPG and HAP for the year
1995, as projected. The property should be large enough that space is allowed for another two tanks
in about 5 years time, and to keep these tanks at least 100 ft (30.5 m) from any other properties,
structures,  walkways,  parking lots and so forth. Consequently, a land area of about 270x270 ft2

(82x82 m ) will be required for installation and safety purposes. Other engineering aspects such as2

birm construction,  explosion-proof electricals,  and so forth are beyond the scope of this case study.
Ideally,  the site should be outside Jakarta,  in an essentially unpopulated area,  but served with all-
weather roads.

The present program for safety training,  plant visits,  safety kits and so forth is aimed at further
reducing the use of CFCs by the largest 18 aerosol fillers. In 1993 these fillers processed about 250
tons of CFCs that figure should be somewhat less for 1995. The fund also aims at reducing fire-
related accidents that could have a set-back effect upon the general program of converting CFC uses
to HAP uses.  The smaller filler,  estimated at consuming about 150 tons of CFCs in 1993, and
possibly 200 tons in 1995, would not be affected by the above program - exception a very peripheral
fashion.  However,  if they were to be afforded access to reasonably purified HAP,  some might be
able to convert,  while still providing cosmetic aerosols of acceptable odor to their customers.

The national ban August, 1993 on CFCs for aerosols, the fact that DuPont (SUVA) will cease making
CFCs worldwide on 1 January, 1996,  plus other factors,  make these small fillers more amenable to
changing to HAPs.

The Current Situation:

The proposed Multilateral Fund financing plan for the Indonesian aerosol technical assistance
program was approved in 1994;  and implementation should start in early 1995.  The proposal to
establish a national LPG purification facility,  uniquely for aerosol uses,  has been discussed in
Indonesia in 1993 and 1994 by Dr. Montfort A. Johnsen,  who contributed these notes on how such
a program would work.  During the World Bank mission that Dr. Johnsen  made,  cost data was not
been developed,  but is estimated at about US $250,000 minimum,  on a loan or grant basis.

To arrive at the "incremental cost" of this conversion -- from a multiplicity of small purifier units to
one, serving all aerosol fillers - one could suggest a CFC reduction of about 150 tons per year.  
If the odorous and uniformityqualities are better than what is now obtainable,  even larger conversions
might be motivated. The cost of the facility would then be ratiocinated to US $ 1,667 per ton of CFC
eliminated from aerosol emissions,  per year.

Indonesia is a growing country, showing great promise in many areas. Getting them on the right track
toward early elimination of CFCs in aerosols, by education, safety engineering, plant visits,
conveyance of safety materials -- and lastly by the development of a national facility for the
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purification of raw LPG into good quality, relatively low odor HAP -- is an element of worldwide
environmental support that deserves serious considerations. 
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Case Study #12
Venezuela - A Slow Conversion for Cost Reasons

Introduction:

Ninety nine percent of all aerosols produced in Venezuela are filled without CFCs.  The one percent
remaining is made up of industrial aerosols,  automotive aerosols,  and pharmaceuticals.  Less than
30 tons of CFC are sold annually for aerosol purposes.

The process of conversion was a long one,  began many years ago when one company obtained
permission from the government of Venezuela to transport liquified petroleum gas (LPG) without
odor.  Paint and insecticide aerosol fillers converted immediately,  while cosmetic aerosol fillers,
many of whom have high profit margins and can support high costs,   slowly converted over a decade.
This is the story of Venezuela's conversion.

The Aerosol Market in Venezuela:

The aerosol market in Venezuela is about 42,000,000 units (1993);  of which the following very
rough breakdown exists:

Insecticides 16,450,000
Room Deodorants,  other households   9,150,000
Personal products   5,850,000
Paints   5,300,000
Industrials   5,000,000
Others     100,000

Totals 41,750,000

The total industry sales figures are much more reliable (see graph below - in millions of units). The
major fillers are:  Spray Quimica,  Bayer,  and S. C. Johnson

The Supply of Hydro-carbon Propellant:

The company UNIGAS was formed in the 1970's,  and began by obtaining permission from the
government of Venezuela to transport LPG without odor.  They were able to arrange to be supplied
two streams of gas LPG at the principal refinery;  one pure propane and the other a mixture of
butanes,  normally about 80% N Butane and 20%      

Isobutane. Gas at this refinery is so pure that mercaptans must be added to the normal streams when
the gas is to be sold as fuel.  Few places have this quality feedstock.

For aerosol use,  an arrangement exists such that when the truck from UNIGAS arrives to pick up
feedstock,  the refinery shuts off the dosifier that adds the mercaptans.  One or two truckloads of fuel
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Three Problems with CFCs and Water-Based Aerosols:

� Cost.  CFC 11 and 12 are more expensive than HAPs to start with,
 and when it becomes necessary to use the much more expensive
CFC 114 as a pressure depressant,  cost is a major factor. 

� Corrosion is always a concern with water and CFCs.  By 1995
billions of shave cream cans have been produced with CFCs,  and
this is proof that these problems have solutions that a good
formulations chemist can find,  but there is always concern.

� The can emptying problems that occur with CFCs because they are
more dense than the water-based concentrate.  Mostly they can be
resolved by cutting the dip tube properly.

are loaded (which
obviously have less than
the normal amount of
mercaptan,  but still
enough to be safe - the
mercaptan odor is very
pervasive,  and  is
difficult to remove
completely) and then the
UNIGAS truck is
loaded,  after which the
dosifier is turned on
again to begin adding
mercaptan.

This unusual and
seemingly dysfunctional
system has existed for
many years and
continues to function.
The system worked right from the start because it did not try to convert people.  Rather UNIGAS
allowed people to know that they had basically "odorless" gas,  and those that wanted to converted
at their own speed.  Paint and insecticide aerosol fillers converted immediately,  while cosmetic
aerosol fillers,  many of whom have high profit margins and could  support high costs,   slowly
converted over a decade.

Paint and insecticide fillers had few quality problems.  The solvents used in spray paint and the
kerosine used in aerosol insecticide have heavy,  undesirable odors.  A slight residual "odor of gas"
in the propellant was in most cases completely unnoticed.  

Further,  in the case of
insecticides,  there are both
cost and safety reasons for
formulating "water-based"
products,  and the
hydrocarbon propellants
are very superior for this
type of product.  HAPs are
just not reactive and cause
no corrosion problems.  

It was possible to formulate
water-based products with
CFCs,  but very difficult
and very expensive.  CFC
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The CFC Manufacturer's "Scare Tactics" Defended Their Markets for a While:

Common Statements of CFC manufacturers circa 1978 (not necessarily pertaining to Venezuela):

� "Don't convert to hydrocarbons,  your plant will blow up."

� "Don't convert to hydrocarbons,  your product will smell like gas LPG."

� "Don't convert to hydrocarbons,  you will be selling bombs to your customers."

12 alone cannot be used - the pressure is too high.  CFC 11 is the most common pressure depressant,
but cannot be used in most water based products because of hydrolysis and other serious corrosion

mechanisms.  CFC 114 can be used to lower the pressure of the CFC 12 - it is very stable,  which also
has led to its being the propellant of choice for fine perfume and fragrance aerosols - but it is very
expensive.

There is another problem with CFCs and water-based products. The CFC is not soluble in the water
based concentrate,  but rather separates.  Since CFC is denser than water it separates at the bottom
of the can.  The user should shake the can,  but often does not do so,  and if the dip tube of the
aerosol valve goes all the way to the bottom of the can,  the propellant can be selectively dispersed
at first,  and there will be none to empty the can.

The problem then becomes how to cut the dip tube of the valve.  By cutting the dip tube of the valve
such that it suctions a little bit above the bottom of the can,  the possibility of cans not emptying if
they are not shaken can be reduced.  This is done,  however,  at the cost of always leaving some
product in the can,  2-5% that lies below the valve dip tube and often cannot be emptied.  Many
consumers can feel this residue and feel that they are being cheated. 

HAPs (or any hydrocarbons) float above the concentrate because of their low density,  completely
eliminating all of the emptying problems.

Changing themes,  cosmetic aerosol fillers had much more serious problems.  They never really
wanted to change,  because the hydrocarbon is never completely pure,  and a product always smells
better when packaged with CFCs,  As mentioned in the introduction to these case studies,  CFCs are
as close as possible to the ideal propellants and have many nobel qualities.

Further,  the reality is that the CFC companies in the late 1970's worldwide were defending their
markets with what could properly be called " scare tactics:"
We now know these scare tactics to be basically that,  scare tactics,  but many aerosol fillers in the
1970's resisted the conversion because of them.  As a matter of fact,  at one time it appeared that the
cosmetics fillers in Venezuela  would not convert at all.  But the price differential between CFCs and
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Common Purification Systems - Pros and Cons:

� Silica or Alumina gel - good mostly for drying,  and thus extending the life of molecular sieves.  Since
humidity is not a major problem in most cases,  they are seldom very effective.  When used in a three
tower system (1 - silica gel;  1- activated carbon;  and 1- molecular sieve);  they are actually damaging,
in that there is no security for breakthrough on the molecular sieve tower.   

� Activated carbon - normally recommended because it can adsorb very heavy hydrocarbons,  also
seldom present,  or unsaturates,  where it is not the best technology.  Also can be damaging (see
comments on three tower system above).

� Molecular Sieve 4A - widely and incorrectly used.  It is an excellent drying agent that does remove
some sulphur compounds,  but not as many as the compound below that is the recommended one,
used at most propellant supplier's plants around the world.

� Molecular Sieve 13X - Sodium Aluminum Silicate it is normally used in 1/8" or 1/16" pellets.  This
compound is very good for both humidity and most sulphur compounds,  and does adsorb some
unsaturates and heavies.  A three tower system should be three towers of 13X,  and the quality control
manager should be monitoring the towers (ideally with a gas chromatograph,  but usually by smell)
to stop the system when there is bad odor passing tower #2.  At this moment tower #3 is still
protecting the quality of the finished aerosol.

HAPs is just too much.  Usually such a conversion produces few additional profits,  but there are
secondary factors that are extremely important.  

The first company to convert has a short term very large advantage in increased profit margin,  but
usually this lasts only a very short time.  In Mexico three of the largest insecticide fillers began
producing aerosols with HAPs in the same week,  and withing one month the heavy promotion that
they were doing indicated that they were using the savings in a competitive manner,  by passing them
on to the end consumer.  It would not be far from the truth to state that there never any real savings
in this case.

But there is a strong negative incentive.  A CFC filler cannot long compete with competition that fills
with HAPs.  The latter can lower his prices or keep them the same and do more advertizing and
promotion.  Either way his sales will increase at the cost of his competitor.  This is even more marked
in the case of contract packagers.  They must have low costs and prices to survive.         

In Venezuela,  of the two major contract packagers,  Spray Quimica modified their installations to
fill hydrocarbons,  while Aerosoles Unidas,  the then largest contract filler did not.  By 1979-1980
Aerosoles Unidas was in bankruptcy,  and it was apparent that it would be necessary to be able to fill
hydrocarbons to survive.  This lesson has been repeated all over the world.

The Purification of LPG:

UNIGAS supplies a very good grade of feedstock,  but for cosmetics it is not satisfactory for use



66

without purification.  Most of the fillers have installed filters to do this final purification stage.  The
common filters used are molecular sieves alone and mixtures of molecular sieves with either silica gel
or alumina gel or activated carbon.  

Other factors,  Results:

UNIGAS sells installations of tanks and sells spare parts and services existing installations.  This is
very important,  as safety has been assured because of this.  Some safety training has also been done
by UNIGAS.  The importance of these elements was stressed in Case Study #9 on Mexico and it is
not necessary to repeat it here. 

Contact:

 For more information about HAPs conversion in Venezuela or any other questions raised in this case
study, please contact:

Mr. Jose Pons Pons
SPRAY QUIMICA C. A. 
Apartado Postal 70644 Los Ruices,  Caracas 1071 - A 
Venezuela
Tel. (58 44) 223297;  214079
Fax. (58 44) 220 192
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Conclusion - Conversions Around the World

The number of companies that have converted from CFCs to hydrocarbons is now very large.  Some
companies did this conversion over 20 years ago for cost reasons - mostly they are companies in the
insecticide or paint fields that do not need excellent propellant,  or they are from the few developing
countries where HAPs has been available for many years. 

In this final section we are enclosing what is very much a partial list of aerosol conversions.  Those
listed below may be less than 1% of all converted companies.  The experiences of these companies
in general we have judged to be less pertinent than those of the first 12 case studies.  Still,  it is
important to know that the 12 case studies represent the tip of the iceberg,  that these conversions
have and are taking place all over the world.  Here is our very partial list:

FLUID PACKAGING CO. INC. PHILIPPINE AEROSOL CONTAINER
800 Airport Road CORP.
Lakewood,  NJ 08701 Reliance Cor. Brixton Street
Tel. (1) 908 367 1000 Pasang Metro Manila,  Philippines 1501
Fax. (1) 908 367 2114 Tel. (63) 2 631 1775 to 1779

ACCRA PAC
2730 Middlebury Street D & L INDUSTRIES INC.
PO Box. 878. Elkhart, IN 46515 65 Calle Industria
Tel. (1) 219 295 0000 Bagumbayen, Quezon City
Fax. (1) 219 522 1468 1110 Metro Manila Philippines

CHASE PRODUCTS CO. Fax. (63) 2 635 0703/0696
19th & Gardner Road
Broadview,  IL 60153 AEROVAL IND. E COM. S.A.
Tel. (1) 865 1000 Rua Dr. Rubens Gomes Bueno 533
Fax. (1) 865 7041 04730 Sta. Amaro Sao Paulo CP 22501 Brazil

CCL CUSTOM MANUFACTURING INC. Fax. (55) 11 523 1576
1 West Hegeler Lane
Danville,  IL 61832-8398 INDUSTRIAS NOLEYRA
Tel. (1) 217 442 1400 3a. Ave. 8 y 9 Calle
Fax. (1) 217 442 1400 Comayaguela,  Honduras

ENSIGN LABORATORIES Fax. (50) 4 379 715
470-490 Wellington Road
Mulgrave, Victoria, 3170 Australia COSTER AEROSOL VALF SANAYI A.S.
Tel. (60) 3 560 5566 Sanayyi caddesi No. 24
Fax. (60) 3 562 0341 81430 Kartal Istanbul

Fax. (63) 2 631 4028

Tel. (63) 2 635 0680 to 0695

Tel. (55) 11 247 7693 or 11 247 0522

Tel. (50) 4 37 37 56 or 37 46 68

Tel. (90) 306 67 10 (3 hat)
Fax. (90) 353 22 64
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ODUL ILAC SANAYII KOLL. STI.
Sultan Orban Mah Yagcipinar
Nevkii No. 18 41400
Gebzi/Kocaeli - Turkiye
Tel. (90) 262 641 1113
Fax. (90) 262 646 2429

PHARMA - CHEMICAL INDUSTRIE LTD.
Seyhli Vadi Sok No. 481520
Pendik,  Istanbul,  Turkey
Tel. (90) 216 378 2010 (3 lines)
Fax. (90) 216 378 2013

INCHCAPE CONTRACT MFG. SDN.
BHD. .
Lot 6,  Persiaran Perusahaan,  Section 23
Kawasan Perusahaan 40300 Shah Alam, 
Malaysia
Tel. (60) 3 541 6600
Fax. (60) 3 541 6635

INDUSTRIAL JABONERA
ECUATORIANA S.A.Km. 16 Via Daule -
PO Box. 09 - 01 - 4366Guayaquil Ecuador
Tel. (593) 4 253 400
Fax. (593) 4 252 2852

There is no good reason to make this list longer.  The twelve case studies cited in the body of this
document should be indicative of the vast majority of the conversion problems that exist.  Should
it not be possible to find the answers to specific questions here,  we would once again recommend
that the reader recur to our two basic references:

The Database on CFC Free Technologies:  Aerosols
The Aerosol Conversion Technology Manual

Both of these documents are available from the UNEP IE office in Paris.  That is our final
recommendation - if more information is necessary,  the reader should call,  fax, or write:

For further information,  or to obtain copies of the "Technologies for Protecting the Ozone Layer:
Aerosols," The Database on CFC Free Technologies:  Aerosols or the Aerosol Conversion
Technology Manual,  or additional copies of these Aerosol Sector Case Studies,  please contact:

Mr. Rajendra Shende,  Coordinator
OzonAction Programme
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The United Nations Environment Programme
Industry and Environment
Tour Mirabeau 39-43  
qual Andre` Citroen
75732 Paris Cedex 15, France
Fax: 331 44 37 14 74
Tel: 331 44 37 14 50
Email: ozonaction@unep.fr


