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ABSTR9CT

Philip Morris continues to follow a stra?'egic philosophy in the development

and positioning of Marlboro on a worldwide basis. Key product technology

is employed consistently whenever and wherever possible to duplicate the

gold standard of U .S . Marlboro . New technology is developed and

implemented when conditions necessitate char4ge and PM will willingly

change Marlboro to maintain what they consider critical technology that

contributes to the Marlboro character. n

At the same time, Marlboro is a business proposition for Pr41 and, thus, PM

will develop Marlboros on a worldwide basis that are quite different to meet

local requirements, taste, or needs . However, even in this secondary

strategy, PM will not totally sacrifice the Marlboro charactei and will

implement new product technology and/or recipe and design changes as

necessary to achieve the primary strategic goal as much as practical . "PM

will also position products to be able to move to the common strategy as

the local marketplace changes in the growing USIB segment .

B12 56517
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In updating our knowledge base on Marlboro, we have continued to assess

and rank order the product technology deemed critical to the Marlboro

character . And, once again, ROOT technology, employed in its many

forms, appears to the prime contributor to the Marlboro character .

Secondarily, casing and flavor technology and cigarette deliveries are also

assessed as being major areas of product contribution and consistency .
Together these areas are judged to primarily represent the answer to "What

makes a Marlboro?" Technologies such as tobacco selection, processing,

and cigarette design are used as flexible parameters to adapt for the primary

technologies .

P
A plausible overall global strategy for PM, therefore, appears to be :

- U.S. Marlboro remains the "gold standard" .
- After PM establishes a market position in a given country,

products are modified to achieve the primary standard .
- Product technolog? is managed and products are changed as

appropriate to balance the overall Marlboro character with local
business constraints . 1~

This report updates our database oroMarlboro to include recent data
generated In key centers in the BAT Group . The information has been

summarized and reviewed by scientists in the various groups and represents

a collective judgement of the critical product technologies utilized by PM .
This information can assist the BAT product dpvelopers by prioritizing

activities as we strive for worldwide superiority .

P
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BACKGROUND

As a part of our continuing efforts to develop superior products worldwide,
this report was put together to update our information regarding Marlboro .
The sales of this product have continued to grow and the product itself has
come to define a standard of excellence in smoking quality .

I

By the process of reverse engineering of Marlboro, we seek to gain insight

into PM's strategy for product success . If we are able to identify those
areas of product technology which PM deems critical, we may gain insight

into areas for focus for BAT's ongoing product improvement . We can,

thus, assess the critical product technologies which contribute to the

Marlboro character, and, by understanding their relative contributions,
provide a prioritization matrix for our efforts . ..

The data and information reported here is a compilation of the work of0
many brought together into a single document and highlighted to show the

points of commonality and difference in Marlboro . Thus, we have

reviewed the analytical results generared on Marlboro both 1) over time,

and 2) on a country-to-country basis . This has been coupled with
competitive intelligence also gleaned over the years about Marlboro's

recipe and makeup .
9

An extensive bibliography is attached to this report . The key reports on
Marlboro have been generated over time primarily by scientists in

Southampton, Hamburg, Rio and Louisville, and it is the compiled

information generated by these individuals which is summarized in this

report .

A presentation of this material was made at-the August 3-6, 199~ meeting
of the WWB team in Louisville . Consensus was reached on the overall
strategy PM utilizes in managing Marlboro product technology. o

S
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INTRODUCTION

Any review of analytical and competitive information spanning many years

and several laboratories needs to be understood in that context . Analytical

methods change from time to time, new methods are developed, and

competitive information is continually refreshed . One role of the scientist

in reviewing this data is to keep this in mind in order to separate real

changes from phantom changes . Equally, this is true for sensory data .

This review was targeted to look at Marlboro KS over the last 20 years

wherever data is available for common manufacture . The U .S. Domestic
Marlboro provides the greatest source of data for this part of the review .
Wherever appropriate, other benchmarks were also included such as

known B&W and BATCF products and/or RJR's Winston . These other
brands serve somewhat as anchors in the data set, even though they also

have changed considerably over time . As well, various styles of Marlboro

(tar, length, packaging) have ~een analyzed in order to also obtain a

perspective on PM's product strategy .
a

In compiling data from these various products, from the various
laboratories, and over the span of 20 + years, technological insights must
also be tempered with business insight . Marlboro is a business for PM . As
such, technical and analytical information aldne is often insufficient to
determine PM's global strategy . Many examples of this have been
observed over the years ; e.g., o

- Use of different recipes between U .S . factories at the same time .
- Use of multiple European manufacturing locations for a single

European product (France, Italy, etc .) .
- Shifts from U .S: Export to local manufacture. el

- Use of licensed manufacture (Japan) . .

- Shifts from one licensed manufacturer to another (Malaysia/P

U

j

As well, local constraints on tobacco sources, available materials, import,
restrictions, and regulatory policies must be considered .
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From an analytical viewpoint, methods and reporting have changed
throughout the BAT group over time . For example, even cigarette paper

-'' permeability is reported based on different units of measure Ie .g ., WTU,
I/hr ., C) . Wherever possible, analytical results have been converted to
common measures :

- Ammonia : reported herein as NH3
- Phosphates : reported herein as P04
- Nitrates: reported herein as N03

11

- Permeability: reported herein as Coresta Units
- Pressure Drops : reported herein as inches water gauge

Y

Since analytical methods may also be different, these will be noted where
critical interpretation of -the results may be influenced .

Finally, we have attempted tq look at averages or trends over several years to gain an insight in our interpretation
. Any single "sample" of Marlboro

may deviate from the norm due to any variety of factors including product
variability, sampling variability, manufacture location variability, product

age, etc . As we do not always know~yr understand a "sample's" history,

we must look at a position over time whenever possible . Single
"snapshot" samples can often mislead the reviewer if taken only In

isolation .

A

The technical review which follows covers major areas of the product

technology which could contribute to Marlboro character . This includes :

Leaf/Blend, Blend Components, Cigarette Construction, Physical Quality,

Processing, Casing/Flavor, and Sensory . The impact of ROOT technology

is covered in each specific area where appropriate. ?

G
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F
MARLBORO BACKGROUND

'' Marlboro, on a worldwide basis, continues to show growth in sales and

has come to represent a standard of smoking quality for USIB products.

Explosive growth in sales in many areas for Marlboro can represent
significant challenges to BAT's position in these markets .

Table A-1 in the appendix contains recent information on sales volume for

many of the products reviewed in this report . Some key markets and the
Marlboro family volume are shown below :

Country Marlboro Family Volume
(Billions)

---U.S .A . 133 .4
Germany 28 .7
France 19 .0
Italy ° 17 .4
Spain 10 .5
Rolland/Belgium 6 .6
Argentina 4 .2
Switzerland 3 .6
Japan 3 .5
Brazil o3.3
Hong Kong 2 .6

U

~ N

To manufacture Marlboro on a worldwide basis, PM employs many

different tactics . This includes U .B .-Export, local manufacture by PM

associates, contract/license manufacture ~y local companies or

monopolies, and even licensed manufacture by global competitors . In
Europe, with a diversity of countries and the easing of cross-border trade

barriers, PM may utilize any of its four manufacturing sites to serve

particular markets. As well, they will combine licensed m9nufacture and

import in a country if the business position warrants .

4
Table I shows the suspected and alternate manufacturing location for
many of the products contained in this review .

e
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T
Four main manufacturing locations are available for PM in Europe ; Munich

and Berlin in Germany, Neuchatal in Switzerland, and Bergen-op-zoom in

Holland. It has been reported that in European countries where local

manufacture is not done, PM will manufacture product in any of the above

countries for importation . France is an example of this . In Italy,

furthermore, Marlboro may be purchased which as been imported from one

of the European locations as well as which has been manufactured by the

Italian Monopoly .

11

Marlboro in Japan is made by a competitor -- the Japanese Monopoly . In
Malaysia, PM has recently switched from manufacture by one global
competitor (ROthmans) to another (RJR) .

Marlboro in many areas of local manufacture must also "fit" the local

situation . In many countries, the use of local tobacco is mandatory (e .g .,
Japan, Australia, Spain, Malaysia, Argentina, etc .) . In many countries, the
availability of certain additives is constrained (e .g ., Argentina) . In other
countries, economic constraints<are paramount ; e.g ., weight restrictions

and taxation in Australia or leaf tobacco availability in Brazil make the use

of low fiB value/added cost reconstitWed tobacco extremely unattractive .
And PM must also meet regulatory requirements in the markets it does

business. This includes restrictions in deliveries (e .g ., Saudi) and additives

(e .g ., Germany) .

A
Marlboro Is a business proposition for PM . They must treat it as such and
conform where necessary to local needs while maintaining a financially

attractive proposition . This implies that PM will do whatever is necessary
to make Marlboro an attractive business opportunity on a worldwide basis .

?

At the same time, with the "globalization" of consumer goods growing at a

rapid pace, one may infer from the same factors outlined above that PM

fnuSt employ a .common product strategy . In order to maintain product
quality and integrity, trademark protection, and, most importantly, provide

for a consistency in consumer expectations, PM must likewise provide a

consistent product technology strategy whenever feasible .

F
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While meeting the business constraints in the multiple markets, PM strives
for a commonality in product technology and product adaptation in order to

~ provide consumer sensory satisfaction . Over the long term, PM has shown

a-flexible strategy of product change in order to not only satisfy local

markets but to alter these to the standard Marlboro characteristics . This

has been observed in several key markets where PM, after establishing a

market position, will alter Marlboro to move more in the direction of the

U .S . sensory character .

The review of this product technology in the following sections will help

focus those critical technologies and adaptations which remain the

backbone of PM's Oroduct strategy .

BLEND
0

Table 2 gives blend separation results for Marlboro KS in the U .S. for the

period 1970-1992 . Also included in Table 2 are calculated outputs

(poundages) for the various components based on U .S . manufacture of
both PM's Domestic and Export volumey, Table 3 presents recent summary

information for worldwide Marlboro in different groupings . More extensive

tables for worldwide Marlboro over time are shown in Appendix Tables A-2

and B-1 . Review of this data reveals several aspects of PM's product

makeup for overall strategic emphasis . Figures-P 1-4 show information for
U .S. Marlboro graphically,

1 . PM has altered the blend composition of Marlboro'over time .

Based on the data shown in Table 2, almost all aspectsSbf the product
have changed in the U .S . since 1970. Band cast recon has decreased
from 18% in 1970 to current levels of 5% . Similarly, paper recon
inclusion has increased, and stem levels have decreased . Paper recon
now accounts for about 18% of the product and stem for 2-3% . o

On a worldwide basis, we also see changes over time . Most notably

decreases in stem inclusion and increases in recon inclusion for the `~

B i 2 ~&G2o
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Euro versions . While the data is somewhat more limited and variable,

these same trends (increased recon, decreased stem) can be seen in

the Marlboro versions from, for example, Switzerland, Belgium,

Finland, Holland, and the UK .

^ The German version of Marlboro has cycled over time and changed

considerably. Expanded tobacco levels have increased significantly .
Stem level initially decreased when paper recon was introduced, but,

more recently, has subsequently been increasing .

2. PM's blend strategy is also consistent with local constraints .
N

In markets such as Australia, Brazil, and Argentina, where economic

and financial Issues could be irnpacted by the use of reconstituted
tobacco, PM has not introduced this technology . Both Brazil and

Argentina use high processed stem levels at a full utilization/return

level of about 20-22% .

0
Venezuela is at the other end of the spectrum . PM constructed a
band cast recon plant in Venez,u~ela and this provides the primary
by-product utilization in that country . No paper recon is used in
Venezuela and, in fact, excess band cast recon capacity is used to
sell product to BAT. It is noteworthy that the bandcast recon level
used in Venezuela matches that level usV in the U .S . Marlboro In
1970 before paper recon was available to PM in the U.S .

u

rJ

3. Total by-product utilization divides into groupings but has remained
constant in common groupings over time

. 9
The data in Table 3 suggest a constant by-product utilization (formula)
for worldwide Marlboro in those locations where both recorv„and stem
processing are available . This total level is on the order of 25-30%
by-products .

N

N
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Over time, decreases in processed stem inclusion are offset by

increases in recon (primarily paper recon) . This could indicate that
there is a recognition that recon can provide a format for smoke

quality improvement that cannot be achieved with processed stem .

Finally, independent calculations indicate that the ca . 20% level of
by-products is roughly equivalent to total balance on material
utilization vs . purchase, waste generation, etc . - particularly for
blended.,products using Oriental tobacco . The 25% by-product level
in the U .S. represents about a 25% over utilization of materials . This

is confirmed by the fact that PM continues to purchase stem and 11 scrap on the open market and is also considering reprocessing market
returns for recon feedstock . .

c

4 . Bandcast recon is used wherever possible .
= n

PM has, over time, introduced bandcast recon wherever feasible .

Currently, a 5% level of bandcast is used universally in the U .S .,

U .S .-Export and Euro versions . Bandcast is not used where

economics or regulations make this unattractive ; e .g ., Brazil,

Argentina, Australia . In these locations ROOT technology is often

obtained through other means. Venezuela, with a bandcast operation

(and no paper recon facilities) stands alone at the other end of the

spectrum
. 4

It should be noted that some particular markets demonstrate PM's
universal strategy of using bandcast recon whenever possible . One
notable case is the UK, where Marlboro was introduced with a much
more traditional flue-cured character and then altered over time to
obtain the Marlboro/USIB taste . In this case, PM utilized the bandcast
recon material to obtain the desired effect. r,

In the other European countries, PM has altered bandcast level socthat
a universal 5% inclusion is now seen . Germany is the exception to
bandcast use in Europe . No bandcastis used in Germany .
Furthermore, in recent years, PM has constructed a plant and started s
production of bandcast recon in Spain .

0
6i2 ~5'wS
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5 . ET levels increased in U .S. Marlboro when DIET replaced ACET.

Inclusion of expanded tobacco was limited at circa 6% before PM
switched from ACET to DIET . This changeover of ET type occurred

nduring the 1980's in the U .S . depending on manufacturing location :

Marlboro made in Richmond, VA began including DIET in the late

70's ; Marlboro made in the Louisville . Kentucky plant, however, used

ACET until the late 80's . Prior competitive information from the

mid-197,0's confirmed that PM limited ACET inclusion to 3-6%

maximum in Marlboro .

O
Since the introduction of DIET, EiT levels increased in Marlboro KS to
about 10% . However, it has subsequently dropped to a level of
about 7-8%. `

6 . PM now uses two typesof paper reconstituted tobacco .
`wL

`IJ

I/LJ

Analysis of single individuabstrands of paper reconstituted tobacco
have shown that two versions of paper recon are used in the U .S. and
Germany . (Note : This is not limitl~ng in extent as other countries have
not been analyzed .)

L l

[l

Data are shown in Table 4 . One type of recon contains high

phosphate levels while the other does not . In total, the ratio of

phosphate paper to nonphosphate paper is 2 :1 .

While there is considerable variation from style-to-style,

sample-to-sample within a style, and laboratory-to-laboratory, no

pattern of use can be discerned for the U .S . stylas . Given the

inherent variability of this type of analysis, the overall ratio of 2 :1

should be presumed to represent PM's strategy. c

However, in Germany, the ratio of high-to-low-phosphate paper recon
N

appears to change as tar level is decreased becoming a 1 :1 ratio at
the 6 mg level . .

S
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The low phosphate recon is suspected to be a neutral filler type recon

lacking ROOT technology (i .e ., without ammonia, urea, etc .). This
recon was probably developed for use in menthol or other products

where full ROOT technology may be undesirable . However, some

Pcompetitive intelligence also indicates that development coincided

with changes in the high phosphate paper process .

7 . PM may be hampered by capacity issues .

The data in Table 2 suggest that capacity issues in several areas may
have influenced PM's decisions in altering blend construction over
time, particularly in the U .S. -

J i

The overall level of bandcast recon has decreased on a continuing
basis as total PM cigarette volume has increased . When reviewed on
a basis of annual output;.total output is reasonably constant indicating
a capacity of about 30-35 million Ibs ./year

. 0
Similar conclusions can also be drawn about processed stem as well

as ET. Stem output reduced fr9lm about 20+ million Ibs ./year to

roughly one-half that amount in the early 1980's . The timing of this

is consistent with competitive inteiligence regarding the removal of a

stem line in Richmond during the late 1970's or early 1980's . Note

the reduction of DIET inclusion in rece n~ years also reflecting a

constant output of 40-45 mm Ibs/yr .

The capacity of PM's own paper recon plant has been quoted as
70-90 million pounds per year . The introduction of a second paper
recon type by at least the mid-to-late 1980's would%e consistent
with a capacity limitation In their own plant . One speculation is that
PM now obtains the nonphosphate sheet from Kimbe,tly-Ciark
Corporation in the U.S. and/or France . PM may have elected to only
produce a neutral filler type of recon for strategic or trade sepret
concerns . Other recent information, however, suggests that PM has
spent considerable engineering effort to increase paper recon output
through optimization of their own plant. s

B=2 i~ ~
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Bandcast recon and the various types of paper recon are also used on
a worldwide basis . Our intelligence on the sourcing of these materials
is limited . At least initially, recon products were sourced from the
U .S . particularly to many of the European and selected Far Eastern

o and Central American locations . (As will be shown later, this too is
consistent with many of our detailed chemical analyses .)

However, the availability of capacity for recon production in other
areas, particularly Europe (France, Spain), now can leave some doubt
about ultimate sourcing . In other countries, where total cigarette
output is small (e .g ., Panama, Guatemala, etc .) the U .S . remains the
most likely source of recon .

Other recent competitlve intelligence suggests that PM may be

experimenting with bandcast recon (RCB) ex Venezuela in the Brazilian

Marlboro. o

PM's philosophy has obviously been to change blend construction as

capacity limits material availability . Up to this point, significant

reinvestment in bandcast recon eapacity, processed stem capacity,
and DIET capacity has not apparently been made . This may reflect an

uncertainty by PM on future volume requirements considering U .S .

domestic declines and potential export volatility. To some extent, this

is verified from the data in Table 2 as the~otal cigarette output was

relatively flat from 1982 through 1986 . Only the explosive growth in

Export production from 1987 on has shown an increase in

requirement . Consistent with the information discussed above, PM

may be handling these capacity issues through process optimization
- rather than reinvestment or expansion. P

BLEND CHEMISTRY

N
Blend chemistry for Marlboro is shown in the next several tables. These

tables have been broken up Into groups to reflect several key markers of

blend makeup including flue-cured/burley/oriental markers, ammonia ~
additives, and casing practices . As well as comparing Marlboro to itself,

other benchmark products are included when appropriate .

e'-? :,>,531
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Table 5 contains a summary of basic blend chemistry for U .S . Marlboro
over time . Table 6 also contains similar information for worldwide

'' Marlboro, benchmark B&W products, and Winston .

1 . ; .Marlboro is more flue-cured skewed than traditionally believed .

Comparison of the data in Tables 5 and 6 to known blends presents a
picture of suspected PM flue-cured, burley, and oriental inclusion .
Based oq these and other comparison chemistry (see Figure 5), we
would suspect the U .S . Marlboro to have a flue/burley ratio of about
60/40 .

Recent analyses of more detailed markers by Southampton also
concludes a flue-cured skew for several of the worldwide Marlboros

(except Brazil) . Newer data, however, obtained from Souza Cruz on

Brazilian Marlboro (showtt in Table 6) is somewhat different from prior

analysis and also suggests a more flue-cured skew .

0
While traditionally it had been believed that Marlboro was more burley

skewed, the above flue/burley blend formula is generally confirmed by

analyses of Marlboro from several European markets also .

Analysis of Oriental markers has not been so voluminous over time to
help pinpoint Oriental level . Data on 3-meth,~l-valeric acid is shown in
Table 6. Because of the inherent variability between grades of like
tobacco, this data suggest similar levels are used in the U .S ., German,
and Euro versions . The absence of Oriental toba`cco in Brazil is also
confirmed .

?
Tables 7 and 8, then, indicate our best estimate of Marlboro blends
for key markets. `

These tables once again confirm our understanding of a common
product strategy employed by PM wherever possible

. Major Marlboro volume and growth areas such as the U.S ., U .S .-Export, and
European have a common blend recipe strategy .

BL2 Ji:JJ2
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Outside of these major volume markets, Marlboro's blend structure is
more variable to comply with local constraints . The lack of recon

facilities and the requirement to use local leaf influence blend
structure in, e .g ., Brazil, Argentina and Australia . Germany is

potentially constrained by regulation on additives . And, licensed

manufacture and leaf constraints probably influence blends in Japan

and Malaysia .

2. Marlboro on a worldwide basis has- t oth ammoniated and
nonammoniated forms .

Tables 9 antl 10 present data regarding ammonia chemistry in
Marlboro worldwide as well as other benchmark products . Figure 6
shows a plot of %~blend ammonia vs % blend phosphate .

It has long-been known, that PM uses phosphates, ammonia, and/or

diammonium phosphate (DAP) to alter blend chemistry . The role of
these compounds in influencing many aspects of the blend and smoke

chemistry has been well documented . And these compounds (and

their impact on tobacco and smol~e chemistry) contribute significantly

to Marlboro's sensory character .

Based upon assumptions of normally occurring levels of phosphate

and ammonia, predictions can be made as to the qualitative and

quantitative impact of these measures . In general, we would assume
nonammoniated products to have ammonia levels below 0 .15% and

more likely below to 0 .10% . Above this level, ihe amount of blend

ammonia may depend on the manner in which ROOT technology Is

introduced . Phosphate levels can be much more variable depending

on leaf sourcing, but, generally, phosphate levels of less than

0.5-0 .6% would indicate no addition of phosphate . T~here are,

however, exceptions to this based upon the use of local tobaccos
(e .g ., Australia) . .

ll

e
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Ammonia and/or phosphate provide much of what is commonly
referred to as the PM character . These compounds alter blend and
smoke chemistry in order to :

~~ - Reduce irritation (smoke ammonia/carbonyl reactions) .

- Enhance nicotine availability (free nicotine) .

- Impart unique base flavor notes (reaction products) .
- Enhance flavor compounds (reaction products) .

These are essential elements of ammonia technology and its beneficial

impact on smoke sensory .

Based upon the data in the tables, the products can then be classified
In the following matrix :

o MARLBORO PRODUCT MATRIX

AMMONIATEg NONAMMDNIATED

Phosphate
Containing

Nonphosphate
Containing

U .S .
U .S .-Export I
European (average)
Germany (1987)' None
UK (1986)
Venezuela i
Switzerland
Brazil (1991)

-Germany (1970's)
Winston Australia
Malaysia (1992/RJR) Brazil (1986)
Japan (1991) Argentina

UK (1980)

The data in these last tables as well as Table 5 also>show several
changes over time . For the U .S . Marlboro, blend ammonia has

seemingly decreased significantly over the last 20 years . oSimilarly,

the phosphate level has also decreased . Both of these decreases

occur during the period of decreasing bandcast recon usage .
N

11
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Table 9 focuses on the recent data for the various styles of European
Marlboro . Other than Germany, chemical measures confirm the blend

separation values again demonstrating a consistency of product

strategy particularly in the use of bandcast recon as a vehicle for

oROOT technology .

3 . PM has altered Marlboro over time to introduce ammonia chemistry
and, hence . Marlboro character .

s
On a worldwide basis, the data in Table 11 show the influence of
increasing ammonia levels over time in markets where the taste

Y
distinctiveness (i .e ., burley character) of ammonia and/or phosphates

may have originally been undesirable . Notably, this can be seen in the
UK version where'blend ammonia increases corresponded with the

introduction of bandcast recon . There is also an apparent increase in
the ammonia level in the German and Brazilian versions of Marlboro

over time . These case studies confirm PM's philosophy of altering
Marlboro to obtain a more consistent sensory character comparable to the U

.S . standard . In general, PM has first established a market

position and then altered MarlborVver time to accomplish this .

i

Malaysia presents another interesting case. With a shift to using R . J .
Reynolds to manufacture Marlboro in Malaysia, the product now
shows high ammonia and low phosphate. T,Pis is a similar technology
package to .that used In RJR's U.S . Winston. It is believed that this is
accomplished in the U .S . by direct ammoniation of paper recon . One
possibility is that this special recon is being impor[ed by RJR .

4. PM does not "control" blend alkaloids as closely as traditionally
believed .

4
Figure 7 shows a plot of alkaloid level over time for U .S

. Marlboro and Figure 8 breaks this down further by month. Speculation had been
N

made that PM took great pains to control blend alkaloids . However,

in general, this does not appear to be the case from the data . Also,

it's worth noting that the recent li .e ., 1987-1991) Increases in blend `"

alkaloids may correspond with PM's decision to use only U .S . grown

burley and flue-cured in U .S. Marlboro .

812 5 6 5 3 •1A
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5 . PM does not selectively choose tobaccos for Marlboro .

Table 12 summarizes additional information about the specific

flue-cured, burley, and oriental tobaccos used in Marlboro . From a
^sheer volume consideration alone, it is a necessity that PM must use
run-of-the-crop tobaccos, i .e ., tobacco from all areas and stalk

positions in rough proportions equal to availability . This is also often
referred to as natural plant distribution of grades . The inference here
is that PM cannot selectively choose tobaccos for Marlboro and must

use whatever is available . The exception to this may be in the

Oriental where the Izmir type continues to be used in very high

proportions .

On a worldwide b'asis, PM must source tobacco from a variety of
Iocations . Obviously, where required, local tobaccos must be used .
And, further, economiccand business concerns must influence PM's
leaf blend strategy on a worldwide basis, PM may be required to
purchase local tobaccos in order to import product, for example .

6. PM has longer durations/aging tharyBAT .

One final note should be made regarding durations . PM has among

the longest aging in the industry at 22 months . Durations in PM

Germany are quoted at 16 months but it is unknown if any prior aging

has occurred. At 16 months for tobacco stored in Europe, this could

reflect operational requirements only .
9

Prior work in the BAT group had demonstrated little benefit from these

extended aging periods, however, PM continues thisaractice . The
rationale for this remains unknown and could range from quality

considerations to inventory policies for future sales volume potential .

Tables 13 and 14 focus on the total blend chemistry which migh( be
influenced by casing practices. Figures 9-16 show some of this data
graphically .

N
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7 . PM has altered its casing over time .

In the U .S. version, two apparent step changes are seen in Marlboro .
The first occurred in about 1983-1986 when both total and reducing

psugars increased :

~^

Pre 1983

Post 1986

U .S . NARLBORO AVERAGE

% Total Sugars X Reducing Sugars

9.5 5.9

_ l12 .3 -- 8

The increase in both cases is roughly the same at about 2 .5-3% . As
well, the ratio of reducing sugars to total sugars increased fromabout
0 .6 to about 0 .7 .

The second change is the increase in PG and Glycerine seen from
1988 on .

U .S . MARLBORO AVERAGE

% PG X Glycerine

Pre 1988 1 .4 2 .0

Post 1988 1 .9 ' ~ .3

This change corresponds with the removal of about 0 .5% triethylene
glycol from the blend .

9
Cocoa, licorice, and specific sugar data, particularly sucrose, indicate
constant levels over time in the U .S . version,

4

Since data on specific sugars is limited, it is impossible to speculate

on the specific sugars which were increased in the 1983 change .oAs
these were reducing sugars, however, glucose and fructose are the
most likely specific sugars . These sugars are traditionally used as s

either burley or flue-cured casings . It is also noteworthy that sucrose

levels are reasonable constant over time. ,

Bi2 'o~a3o
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8 . PM appears to have two major groupings of worldwide casing
practices .

On a worldwide basis, results are more variable depending on
~,manufacturing location and leaf sourcing . Nevertheless, some
patterns emerge . The U .S .-Export versions of Marlboro match the
U .S . domestic version very well .

While total sugar levels vary considerably depending upon leaf source,
the specific sugar sucrose is very constant on a woridwide basis .
Sucrose is found naturally in tobacco at much lower levels than other
sugars and, th'erefore, must be added as a casing to obtain total blend
levels observed in Marlboro . The relative closeness of sucrose levels
implies a consistent casing package . Also noteworthy, except for
Panama, Japan, Brazil and Argentina (all of which use local tobaccos),
the ratio of reducing sugars to total sugars is reasonably constant at
- 0.7 -- matching the U.S. version .

This is additionally confirmed by the cocoa and licorice levels .
Overall, cocoa levels are consiste~,nt around the world at 0 .4-0 .7% .
Licorice data indicates the products fall into two classifications :

Lower Licorice Higher Licorice

U .S . Germany
U .S .-Export European Versions
Panama
Venezuela °
Australia
Brazil

9

This is shown in Figure 15 where the two licorice levels can be
distinguished. o

9. PM employs a constant ratio of PG and Glycerine . m

Figure 16 shows a graph of PG and glycerine contents for worldwide

Marlboro . This data shows a nearly linear trend indicating a constant s
ratio of glycerine to PG of about 1 .3 :1 . These humectants can

influence the blend's equllibriummoisture content, moisture retention

capability, and smoke quality .
812 S<i5356
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Most Marlboro products are clustered around 1 .5-2 % PG and 2-2 .3%

glycerine .

10 . Total blend chemistry reflects the use of ammonia chemistry .

More recently developed analytical scans can show the influence of
ammonia chemistry as markers for product consistency . Data for
these are shown in Table 15 and Figure 17 .

DF's (deoxyfructosazines) are chemical markers generated as reaction
products of ammonia and sugars . Thus, products with significant
ammonia chemistry will generally have enhanced levels of DF's .

While the level of these compounds can be influenced by product age,

comparison of their levels can show any strategies in the relative

implementation of ammonia reaction products .

0

As can be seen from the tables, products generally fall into three

categories: ~

High DF's j Maderate [/F's Low DF's

U .S . Malaysia (RJR) Japan
U .S .-Export Panama Argentina
European Germany

Brazil

The highest levels of DF's occur in the products which employ
bandcast recon . Products which have moderate levels of DF's have
phosphate and/or ammonia, and/or urea containing paper recons .
Brazil Marlboro, without recon, contains DAP-treated s t~q ms. Table 16
shows a comparison of Brazilian Marlboro compared to the U .S .
version. Low DF's imply little or no ammonia chemistry .

4

Australia, without recon for economic reasons, no longer exhibits
significant markers of ammonia chemistry . This coincides withothe
elimination of ACET . Data is shown in Table 17 . .

N
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MARLBORO STYLES

TOTAL BLEND
T

In addition to looking at the full-flavor version of Marlboro, recent data has
been generated on various lower tar styles of Marlboro . In many

countries, tar deliveries are regulated and, in many others, consumer

trends are for lighter or milder products . To help better understand PM's

management of a strategy for Marlboro, the lower tar versions in several

countries were also evaluated . This was done to determine if PM

continues to employ consistent product technology across the Marlboro

family .

In the U.S., PM markets Marlboro as four tar levels :
Full-Flavor - 16 mg
Medium - 13 mg
Lights - tO mg
Ultra 6 mg

~

These are available in both KS and 100's, as well, soft cup and box styles
can be analyzed. y

Marlboro Lights versions have also been analyzed on a worldwide basis .

Data on the blend, blend chemistry and casing chemistry of Marlboro
styles is contained in Tables 18-24 and Figure 18 .

1 . For U.S . Marlboro, blend construction is very similar for all styles .

Blend separation results for the U .S . Marlboro styles°are shown in
Table 18 . Processed stem, paper reconstituted tobaccos, and

bandcast reconstituted levels are essentially the same acrossall styles

of Marlboro (tar and length) .

N

For the Full-flavor, Medium, and Lights products, ET levels are also
the same at about 8% . For the Ultra versions, .ET Is increased to
about 12% . This increase in ET for the ultra low delivery is expected ~
and is the normal trend throughout the industry .

Bi2 Zib~ 53i
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2 . For worldwide Marlboros, a similar blend Structure is used for the

lights which matches the parent - except for Germany .

Blend separation results conducted during project Globe show that the

-_.same strategy as PM employs in the U .S. is employed throughout the
world . That is, the lower tar/lights versions of Marlboro are the same

as the parent in blend makeup .

Germany remains an exception as shown in Figure 18. In Germany,

as tar is reduced, ET level increases and paper recon decreases . The

sum of the two (ET + paper recon) remains constant . However, the

ET increase should be expected as the German Lights version of

Marlboro is less than 6 mg tar - approximating the Ultra version in the
U .S .

Note also from Figure c78, that the total of paper recon plus ET is
constant across countries at about 25% .

3 . For the U .S. versions, flue/burley ratios and ammonia chemistry are
the same for all tar levels. v,

Total blend chemistry markers for the U .S . versions are shown in
Tables 19-20. These confirm the blend separation results showing no
difference between any of the versions .

Detailed analysis by DS scan and pyrolysis also confirm this
. Data is shown in Tables 22-23.

H

4. For the U .S . versions, casing chemistry measure.s again show
similarity among all styles- G

Table 21 shows the casing chemistry for the U .S . versions of

Marlboro. All versions have similar levels of PG, glycerine and cocoa .

Licorice levels are the same for all styles except the Ultras which are
higher .

812 5~538
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5 . On a worldwide basis, blend chemistry indicates the lights version is

rl
I!

similar to the full-flavor version ,

Data is shown in Table 24, Within the variation expected, the Lights
~ version of Marlboro has the same ammonia and casing chemistry as

the parent version .

The conclusion to be drawn from this section is that PM uses the same
basic blend, casing and ammonia technology in all versions of Marlboro
within a given location . This appears consistent until tar deliveries reach
the ultra range (< 6 mg tar) when other changes such as ET level or
casing may be afiered to meet delivery or taste considerations . Once
again, PM is demonstrating a constant strategy of product technology .

BLEND COMPONENTS

" o
Analysis of key chemlcal compounds has been performed on individual

blend components taken from PM cigarettes or obtained as raw materials .
These analyses, as well as comparisons to other blend components, are

shown in Tables 25-34. o,

1 . PM has changed the formulationbf their bandcast recon over time .

From the data In Tables 25-26, we can see that PM's band cast recon
has undergone a formuia/procr:ss change sometime between the
mid-1970's and the mid-to-late 1980's .

e

SUMMARY OF BANOCAST RECON CHEMISTRY
?

C % Alkaloids
i

% Nitrate
X Total
Sugars

% Reducing
Sugars

~

Ex-Cigarette

IUp to 1978 2 .6 3 .0 3 .8 P2 .0
Since 1983 3 .2 1 .3 6 .7 3 .5

As-Is

1974 0 .65 3 .6 2 .0 1 .0
1991 0 .84 1 .0 5 .3 3 .2

I

S
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Nitrates were reduced and extra sugars added - particularly
nonreducing sugars. The nicotine scavenging potential of this
component may also have increased . One noteworthy item is that the
phosphate level has remained relatively constant indicating a constant

;~ addition of DAP . The nitrates reduction indicates a denitrification step

has been added to the process .

The data in Table 26 clearly show the nicotine pickup potential of the
band cast recon . In a well-documented exchange process, alkaloids
increase in the recon from 0 .7% to over 3%, while ammonia
decreases from over 2 .0 % to about 0 .5% .

11

2. PM has significantly altered their paper recon to compensate for
decreases in banddast recon inclusion .

PM's paper recon has also undergone some-significant changes over

the years . The three seemingly most significant are the reductions in
nitrates, the addition of DAP for phosphates and ammonia), and the

addition of urea . These are clearly seen in the data summarized in
Tables 27-28. c,

A PM patent from 1981 (U .S . 4421126) describes a paper recon

making process in which part of the solid furnish is treated with

additives (such as DAP) rather than the axtract liquor as would be
common in most paper making processes . PM is also known to

practice a paper recon making process in which both sides of the
paper fibre are coated with slurry/extract . B'y so doing, PM has

altered their paper recon to obtain some of the band cast character
and attributes . This is seen, for example, in the increased alkaloid

level indicating some nicotine scavenging potential . The addition of

urea also suggests some further ammonia source and/owammonia

chemistry .

e
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As the inclusion of bandcast recon has decreased in Marlboro (due to

capacity), paper recon has generally increased . By incorporating

bandcast character into the paper sheet and increasing the levell of
paper recon, PM has been able to compensate to maintain the overall

ceffect and potentially the Marlboro character. Certainly, the paper

recon has become more "bandcast-like" through the phosphate

addition and ammonia/nicotine exchange behavior .

3. PM's bandcast recon contains cocoa and licorice .

In a recent analysis of the bandcast recon obtained before processing,

we have detected the presence of both cocoa and licorice . The levels

are higher than would be attributable to feedstocks, and we must

assume cocoa and licorice are deliberately added as part of the

formula .

4 . PM's recons contain PG as a humectant in addition to glycerine .
.
P

Propylene glycol has been detected in PM's recons prior to

processing. In the past, it had ooJ.y been believed that glycerine was

used . The use of PG should enhance the physical quality of the

recon. - .

5 . The paper recon used In most worldwide p4oducts matches the U .S .
paperrecon .

LJ
H

11

11

The data shown in Table 29 indicate that the paper recon used in the

U .S ., U .S.-Export, and German version of Marlboro is essentially the
same . Ab of these materials contain key markers suclvas phosphate,

ammonia, urea, speclfic sugars, and DF's at similar levels .

As noted earlier, it's unclear as to the source of recon materials used
in the Euro versions . Export from the U .S . shouttl not be ruled P out
though European sources are available .

6 :2 5~ 4i
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One particular exception to this is the paper recon used in the
Japanese versions of Marlboro . Visual inspection of the paper recon
in Japan shows it to be very different from other types, being very
brittle and in small pleces . Notably two KS versions of Japanese

;,Madboro (soft cup vs . box) have different recons . The box versions
sampled in 1991 exhibited high ammonia levels and ROOT
technology; the soft cup version sampled in 1992 had recon similar to
paper recons found in other domestic Japanese products and had no
evidence of ammonia .

DS scan data also confirm the similarities of PM recon components as

shown in Ta'bles 30-31 . The paper recon from Germany nearly

matches that used in the U .S., and Venezuelan RCB provides a fair

match to U .S . bandcast recon in several key markers such as

phosphates and sugar/ammonia chemistry .

0
6 . The paper and bandcast recons used in the lower tar U .S. versions of

Marlboro are the same . 0

Detailed chemical scans of bandcyast and paper recon obtained from
the lower delivery versions of Marlboro is shown in Table 32 . Within
each type, these are essentially the same again indicating a constant
strategy in product development .

7 . PM made a significant change In moving from ACET to DIET .

Over the course of the years, PM has used two°types of expanded
tobaccos - ACET and DIET . ACET used ammonium carbonate to
expand the tobacco while DIET uses . carbon dioxide . Ip both cases, it
appears that PM is expanding a lightly cased flue-cured tobacco
mixture for the majority of their products . Recent analysis ~of the ET
separated from the U.S . Ultra versions, however, indicates that the ET
in this version only is a flue/burley mixture estimated at 50 :50 .
Tables 33 and 34 show routine chemical measures for PM's ET . P

N
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8 . Ammonia chemistry has changed significantly with the above changes
in blend components .

We have also reviewed the ammonia chemistry results for the blends
~, and the individual blend components . Current markers used within
the BAT group include the major fructosazines (F's) and
deoxyfructosazines (DF'sL Key comparisons were shown in Table 17 .

Note the total 2,5 and 2,6 deoxyfructosazines (expressed as ppm) for
N

Marlboro and the blend components from around the world . The
impact of the use of ACET as the expanded tobacco can be clearly

seen in these° tables . Not only are the ACET values the highest, but

the blends containing ACET are also the highest . Also, the German,

Australian (with DIET), and Japanese Marlboros, which do not contain
any band cast recon, are the lowest in the table . Note also the

change in the DF lev,el of the Australian Marlboro due to the

elimination of ACET.

0
One of the key teachings from this data is the impact of the change
from ACET to DIET. In making this change, PM greatly reduced the
total DF's in the blend . However, no apparent compensation was
made.

Most U .S. manufacturers are obtaining an ammoniated effect through
the use of DAP in paper recon (Table 351. The exception is RJR
where direct ammoniation of the recon is suspected to be practiced -
this is also somewhat confirmed by very high fructosazine levels in
this RJR recon . The new Malaysian Marlboro made by RJR may
employ similar technology. P

9. PM continues to use a processed flue-cured stem . 4

Very little is known about PM's stem component in U .S . Marlboro -

only that the stem appears to be an all flue-cured mix . Microscopic

evaluation suggests it is an expanded or processed stem similar to the

processed stems used in the BAT group . Chemical analysis does not"

support any belief that the stem is cased or contains any ammonia
chemistry. ~

812 5~5 4 3
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10. However, PM uses stem as a carrier for ammonia technology in Brazil .

Recent analysis of the processed stem component removed from

Brazilian Marlboro indicates that stem is a carrier for ammonia

c• technology . Without recon available, PM in Brazil are apparently
treating their flue-cured stem with DAP .

CIGARETTE CONSTRUCTION

Tables 36-37 show key cigarette construction variables for the soft cup KS
version of Marlboro in the U .S . and around the world . The Marlboro KS
soft cup product is a nominal 85 mm long product with a 21 mm filter.
This data is also showri'graphically in Figures 19-31 .

1 . PMhas significantly changed the cigarette design of the U .S. version
over time .

0

As can be seen from this table, every construction variable except

perhaps tobacco weight and paper porosity has been significantly
changed at some point . Most of these changes occurred around

1983 except for the addition of ventilation and the more recent

increase in ventilation. The foltowing highlights this :

9

U .S . MARLBORO KS AVERAGES

F
Dry Paper Paper

Density Circumference MTH Porosity Citrate

Up Thru 1982 209 24 .99 ' 238 29 0 .81

1984 On 212 24 .84 218 14 0 .50

H

[l
The density increase is due to the circumference reduction at constant
tobacco weight . This circumference reduction was a geBieral
reduction in the U .S . across all brands and manufacturers .

s
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Particularly for the European versions of Marlboro, several
characteristics such as density, paper porosity, filter efficiency, and
filter pressure drop appear within range of the U .S . version,

;, Less agreement is noted on paper additives and circumference . And
some individual countries such as Yugoslavia with very high density
and very high paper permeability vary considerably from the norm .

As we saw with blend construction, blend chemistry, ammonia

chemistry and casing chemistry, the Euro versions and the

U .S .-Export versions of Marlboro are very similar to the U .S . standard .
This again implies a strategic philosophy of product technology

management .
0

CIGARETTE DELIVERIES

Tables 38-39 and Figures 32-39present cigarette deliveries for Marlboro
KS In the U .S. over the same period . As noted in the prior section, several
aspects of the Marlboro constructionryhanged In the period around 1983 .
As well, ventilation was added and more recently increased . Thus, we end
up with four periods to consider :

MARLBORO KS AYERAGE

Construction Vent Tar
°

Nic
Tar/
Puff

Nic/
Puff T/N

1976-78 Lo Den, Lq Circ, Hi Cit 0 16 .9 1 .14 2?09 .141 14.85

1979-82 Lo Den, Lg Circ, Hi Cit 9 .4 15 .8 1 .18 1 .92 .143 13 .51

1984-B8 Hi Den, Lo Circ, Lo Cit 9 .5 16 .8 1 .16 1 .90 ~ .131 14 .54

1889-91 Hi Den, Lo Circ, Lo Cit 12 .1 16 .3 1 .16 1 .89 .134 14 .14 I

[I
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1 . Except for step change associated with the initial addition of

ventilation, tar and nicotine deliveries per puff are constant in U .S .
Marlboro .

~ In reviewing the data above, several common themes appear to
emerge . With the expected changes in mind due to the addition of
ventilation, both tarlpuff and nicotine delivery are very constant over
time . Tar-to-nicotine ratio is also reasonably constant at 13 .5-14.5 .

s

Too little data is available on specific smoke chemistry ITable 39) to
allow valid comparison over time . .

2 . Worldwide Marlboro appears to vary considerably country to country
but this is influenced by ventilation . .

Table 40 presents dataofrom a worldwide population of Marlboro . At
first glance, there appears to be little consistency on a worldwide

basis . Obviously, Marlboro appears to be tailored to meet the
demands in a given market. Even when other blend factors may be

similar in a common manufactur6 location, design and construction

specifics must alter to provide specific products . Nevertheless, If
products are further analyzed by ventilation level or tar level, a pattern
begins to emerge :

`P
MARLBORO KS AVERAGES

Approx .
Group Ventilation Tar/Puff Nic/PUff T/N
U .S . '12 1 .83 90 .128 14 .3

U .S .-Export -12 1 .89 0 .136 13 .9

Spain, Brazil,
Argentina, Venezuela, 0 2 .03 0 .147 13 .8
Panama N
Belgium, Nolland,- -10-12 1 .86 . 0 .127 14 .6
Italy

Greece, Suisse '14 1 .75 0 .125 14 .0

Germany, UK '16+ 1 .55 0 .121 12 .8

6 12 5 U~ 59'7
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>.

Except, or until, ventilation exceeds 16%, the tar-to-nicotine ratio is
fairly stable at around 14, again comparable to the 13 .5-14.5 range
seen in the U .S . over the prior 20 years . Per puff deliveries drop as
expected with increasing ventilation . Note also the consistency for

r' the moderately ventilated products (e .g ., 10-14%) of the per puff tar
delivery at around 1 .8 mg/puff . This data is also shown in Figures
37-43 where delivery is shown vs . tar level groupings .

r
CIGARETTE PHYSICAL PROPERTIES

v
Table 41 shows cigarette physical properties for U .S . Marlboro over time .
As shown below in summary form, PM made concerted efforts in the early

to mid-'80's to improve physical properties :

~
Dry

Density
Conditioned
Moisture~

Open
C/g
PD

Tob
Sect
PD Hardness ES CR Puffs

1970-79 210 13 .5 4 .5 1 .8 1 .98 20 82 7 .9

1980-83 210 13 .4 4'.7 2 .1 2 .03 14 95 8 .4
1984-88 212 14 .1 4 .7 2 .2 1 .78 8 99 8 .9

1989-91 212 14 .7 4 .5 2 .2 1 .90 6 99 8.7

A
1 . PM has significantly improved cigarette physical properties .

C1

Most notably, improvements were seen in end stability, coal retention,

puff number, and hardness (up to 1989) . These improvements are of

a magnitude greater than would be expected from the slight density
increase (<1 %1 . They also correspond with an increase in TSPD .
Yet, since ET levels were also initially increased over this-,period, it

cannot be concluded that these changes were the result of process
improvements . Note also that as ET levels have decreased in thR last

few years (from 10% In 198B to 7% currently), hardness has also
deteriorated .

N

The increase in conditioned moisture correlates with the humectant
changes noted earlier . . C

B12 i;S5 4 8
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2. PM may feel that there is an optimum cigarette pressure drop .

The other interesting change is the recent reduction in open cigarette
pressure drop . Figure 44 shows open cigarette PD over time by

~' . month . This figure more clearly shows the increases in pressure drop
up to 1989 . At that point, it appears PM may have become
concerned and made a planned decrease in draw by increasing the
vent rate .

3 . On a worldwide basis, physical properties vary considerably .

Table 42 shows selected cigarette physical properties for worldwide

Marlboro . Since cigarette design and construction values can

iniluence these properties, there is less consistency with this data .

Overall, Marlboro exhibits very good quality with acceptable ranges of

end stability, coal retention, and hardness . Notable deviations are
poor end stability on the new (RJR) Malaysian version and poor

firmness of the Japanese version .

MARLBORO STYLES
CONSTRUCTION AND DELIVERIES

Lower tar versions of Marlboro were also analyzed in the U .S. and selected
markets to compare PM's strategy in cigarettepdesign, construction, and
delivery in various markets as products are reduced in tar . Tables 43-44
and Figures 45-56 show summaries of this data . P

1 . PM uses standard design technologies to reduce tar in the U .S .
versions. 9

A summary of the U .S. KS versions is shown below :

Tar Tar/Puff TIN
Filter

Efficiency Vent
Paper

Porosity
Paper

~Citrate

FF 16 .2 1 .84 14 .2 38 .8 12 .0 35 0 .49

MD 12 .6 1 .62 14 :3 42 .8 18 .7 31 0 A2

LT 10 .6 1 .33 12 .9 47 .3 22 .5 39 0 .47

UL 6 .0 0 .88 11 .8 57 .7 42 .9 44 1 .10

B72 58549



iBS1A) I'RO1P.ClT:U 61' VIX]ICSU'I .ATO8:1CC0I .]77Gd77OS i'RO11SC111F.OKIIPR
Page 33

The 100's versions follow similar trends as shown in the Figures .

As can be seen, a combination of increased ventilation and increased
filter efficiency is used to reduce tar. Except for the Ultras, paper

~ porosity and additives are held constant .

These cigarette design technologies are standard product development
and design features for tar reduction as practiced throughout the
industry'. In summary, they do not represent any unique design
features . .

Figures 45 and 46 clearly show nearly linear trends for the respective
KS and 100's versions for per puff delivery as tar is reduced . This
demonstrates a good consistency of T/N ratio and puff number for the
various styles . The Ultras, with different construction (e .g ., paper,
ventilation, filter efficieney, and filter pressure drop as shown in
Figures 49-51) follow the expected trends .

0

2 . Similar technology is used on a worldwide basis at equivalent tar
levels. ~

Since Marlboro "full flavor" has different absolute tar levels on a

worldwide basis, design and delivery data must be compared at equal

tar levels . Figures 54-56 show a comparison of U .S . lower tar

versions compared to the German versions . In Germany, the Marlboro

Lights tar delivery is comparable to the U .S. Ultra,version . As can be

seen from the figures, similar technologies are again used to reduce

tar. This again implies a consistency of design parameters on a

worldwide basis .

H

H

3 . Marlboro cigarette design technology is more "rigid" than "Aastic ."

Table 45 shows relative elasticity values for various Marlboro st9les .
These further confirm that unique cigarette design technology is not
utilized by PM. s

012 5 L 55U
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° PROCESSING

It is probably safe to say that there are as many PM process flows as there
are PM factories on a worldwide basis . Certainly, based on intelligence

about the major U .S . and German multiple factories as well as third-world

factories, PM's process flow is purported to be different to either match
local constraints or to reflect new technology and construction . And the
use of contract manufacture such as the Japanese Monopoly and RJR

further confounds this issue . This makes the review of PM's processing

more difficult to assess but at the same time gives less weight to the
overall critically of processing to influence the Marlboro character -

although intlividuaP unit operations may be critical .

Figure 57 presents oup best thinking on a ener@liz PM process flow .
And Figures 58 to 64 present details on time, temperature, moisture, and

operating conditions of key~ unit operations . It should be noted that all

moistures are reported PM values which because of differences in moisture

loven volatile) methods will generally be about 1-2% lower than BAT

values . In other words, a PM reported moisture of 21 % would be

equivalent to a B&W-BAT reported value of 22-23% .
cv

1 . For the most part, PM's primary processing appears reasonably
standard to industry practice .

In overview, PM's primar Ay processing appears very consistent with
the state-of-the-art standards employed throughout the tobacco
industry . Both the process conditions and process equipment used
are within range of those employed throughout the BAT group .

Some examples are highlighted below :
9

4
Conditioning: PM uses botFi vacuum conditioning and DCC

(Direct Cylinder Conditioning) . Moistures and
temperatures are generally standard for flue-cured

and burley tobaccos . Oriental is processed in a

DCC at 125°F. s

F

B12 ~~~~~
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I
Casing : A single spray cylinder is used to both steam and

case tobaccos .

CLD : Proctor and Schwartz CLD's are used in the U.S .
(see next section) .

Cutting : Standard cutters, process conditions, and cut
widths (30 cpi) are used .

Rotary dryers are used in an "ITM-mode," i .e .

counter current air flow . Tobacco temperatures

approach or exceed 200°F and high humidity is

obtained. These temperatures and humidities are

^ similar to those seen in the BAT group including

those generated using air dryers (e .g ., HHD, HTD,

etc J .

Flavoring : Flavor ;es applied in cylinders . Competitive
intelligence suggests PM has done considerable

work to opv,mize cylinder design for flavor

uniformity .

Blending: Standard blending silos (bulkers) are used .

~
2. Hecent information challenges conventional beliefs regarding PM

burley processing. P

Two recent pieces of competitive information now chaNenge some of the conventional wisdom associated with PM's processing of burley
tobaccos. `

N, []

In 1991, it was reported that PM In Germany was putting some or all
P

of their traditional 'heavy" burley casings on the tobacco ;ift@[ CLD

treatment during the top dressing step . At the same time, It was
learned that, in the U .S., the recon stream was being topdressed with ~

the burley after CLD . Recent analyses of recon tobaccos prior to

processing and from cigarettes tend to confirm this as shown below :

B12 ~<:552
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T

~
% Total % Reducing % 'L y,

. Sugars Sugars Sucrose Cocoa Licorice-

Bandcast As-IS 5 .3 3 .2 1 .6 0 .9 0 .7
Recon Ex-Cigarette 6 .4 3 .0 2 .3 0 .9 1 .2

Paper As-Is 5 .7 5 .1 0 .3 0 .1 0
Recon Ex-Ligarette 6 .6 5 .2 1 .1 0 .3_ - 0/0 .4

11

While these samples were not obtained at the same time and, hence,
variability is a concern, there is enough to suggest that the suspected
process is in fact practiced . INote: Two levels of licorice are shown
for paper recon . In general, paper recon samples analyzed
ex-cigarette either have licorice or do not . This implies that
processing is ngs the same in all PM factories ln the U .S .I

0

In general, nearly 1% sucrose (a rwnreducing sugar) and 0 .5% licorice
are added as part of the top dresging step . This is further-confirmed
by the total and reducing sugar increases . Cocoa is apparently not
added in the topdressing and remains part of the PM burley CLD

package. From this limited data, we cannot, however determine if all

licorice is added at the top dressing step .

A second area In which recent competitive information suggests a

change in PM's operating philosophy is in the cooling section moisture

target during the burley CLD process . The competitive information
suggests the following :

H

11

Year
% Moisture

CLO Cooling Section I

ca . 1976 3-6%

1980-1982 6-9%

late 1980's 14-16% _ .I

9

<1

N

JS

B12 50553
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F
As was noted in the section on blend components, PM may be faced

with a capacity issue . If these moisture contents were real and we

apply a similar calculation to that shown in Table 2, we can generate

the following comparison :

CLD
Evaporative

Load Per Pound

CLD Total~
Evaporative
Load (XM)

Xid 7g's 0 .474 50

Early 80's 0 .439 67

Late 80's 0 .362 66

These figures suggest a capacity problem . The earlier figuro .is lower

but is also generated before the opening of the Cabarrus Country
plant in N .C. This planTiepresented a total cigarette eapaeity increase
of -33% matching the increase seen above .

~

These data suggest PM has increased their moisture targets during
redrying . Whether or not the burtey casing change is part and parcel
of this change is unknown .

CASING & FLAVORING
A

While prior sections have already covered much of the casing chemistry,
Tables 46 and 47 summarize the casing and flavor te~hnology suspected
to be used in Marlboro .

1 . Burley casing may be a key contributor to Marlboro . p

On the flue-cured/oriental side, the casing Is suspected to be'relatlvely

simple though the source of the invert sugar is unknown . Most of the

casing technology which contributes to Marlboro is in the burley side .

The sucrose source is suspected tobe a grade of brown sugar . In

addition to the cocoa and high butterfat chocolate liquor, cocoa hullsN

have been reported to be used (though it is also possible that these

could be used In bandcast recon manufacture) . Block licorice (or

6i2 5 ;;554
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possibly spray-dried block licorice) is also used . While at one time it
was suspected that natural Yucatan honey was used, it is now

believed that a synthetic honey is used in Marlboro on the burley

casing . The white, noncrystaline powder has not been identified .
o The burley top dressing in 1976 was relatively standard comprising

humectants, invert sugar, and flavor compounds .

The prior sections have indicated the potential shift in the addition
point of,some of these materials . However, as can be seen from
some of the prior tables, the overall total level of key components
such as sucrose, cocoa, and licorice has been very constant over
time. c

2 . The burley casing fias potentially changed little over time .

As could be seen in the earlier tables, it appears that little has
changed in the Marlboro casing over time . Specific sugars such as
sucrose as well as the cocoa and licorice levels have been relatively
constant in the domestic U .S . version of Marlboro since the
mid-1970's (Table 13)• This lead\s to the conclusion that PM's burley
side casing has remained unchanged and may, therefore, represent a
key contributor to Marlboro character . .

One change which is noted is the incre4 se in total and reducing
sugars which occurred around 1983 . Because this change has
occurred in reducing sugars, this is suspected to be an increase in the
invert sugar level on the flue-cured/oriental side . But because this
change also occurred during a period in which DIET was replacing
ACET, it may also just indicate a shift in this blencl7cornponent as
ACET has considerably less sugar in the final product than DIET .

6
As noted earlier, PG and glycerine levels were also adjusted in the late
1980's .

N

s
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3 . Worldwide Marlboro is also reasonably constant in burley casing .

As noted earlier, cocoa and sucrose levels appear reasonable constant
on a worldwide basis . Licorice levels fall into two groups : similar to

;, U .S . (ca . 0.8%) or similar to European Ica . 7 .2'/0l .

Also as noted in earlier tables, the ratio of reducing to total sugars
and the ratio of glycerine to PG are also very constant and consistent
around the world .

All of this implies a consistent casing package and particularly a
burley casing"package is used wherever possible .

4. Flavor technology rhay be critical .

Less information is confirmed regarding flavor technology used in

Marlboro . New analytical techniques are now, however, expanding

our knowledge base of Mar)boro's flavor package . Recent work has
been conducted at both Souza Cruz and BATCO on the "head space"

of Marlboro cigarettes . Thesevjechniques allow us to determine

relatively volatile compounds on Marlboro . By comparing to known
tobaccos and other products, some speculations about Marlboro's top

flavor can be generated .

11

At Souza Cruz, over 265 compounds have been identified in the

Marlboro headspace of which over 60 were unique to Marlboro . At
Southampton, over 400 compounds have been"identified, many of

which had not been previously detected .
0

Table 47 summarizes the overview of this continuing area of work .
Many of the identified Individual compounds have been grouped in

this summary . Key evidence is found of many tobacco or sugar
reaction products, ammonia technology, and sweetness contributors .

P

Some evidence of thermal flavor release compounds have been
identified by Souza Cruz through analysis of pyrolysis degradation'"
products .

B12 JU"JJI)
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n

While little is known of the chemistry of Mariboro's flavor over time,
competitive information suggests PM places a significant premium on
the Marlboro flavor package on a worldwide basis .

SENSORY

Figures 65 to 68 show sensory maps comparing Marlboro in the U .S . as
well as worldwide Marlboro . Unfortunately, the sensory methodotogy
utilized does not aliow for comparison of these tests except within each -
that is, we cannot compare tests across time or between tests .
Nevertheless, some conclusions can be drawn .

1 . Marlboro consistently ranks low in "strength" and high In "natural"
tobacco taste . c

In Figures 65 and 67„ U .S . Marlboro is compared to other U .S .
domestic products . In these two plots, the U .S . Marlboro is
consistently perceived as having a more "naturai" tobacco taste and is low on the strength scale

. In relative terms, the ratings for Marlboro
(versus an "anchor" of Winston) show constant positioning over the
years .

Figure 68 shows U .S . smokers' perceptions of worldwide Marlboro .
Note that the U .S . Marlboro ranks relatively low over the strength
factor just as it did versus other U .S . domestic products. However,
the taste scale may be misleading as the range of these samples may

not have been large enough to clearly discriminatB . This is particularly
evident in the relative relationship of the domestic U .S . vs . the
U .S .-Export products. 9

2 . The nonammoniated versions of Marlboro differentlate ,,from the
ammoniated versions .

Figure 66 shows sensory data from Project Globe plotted on a graph
of Taste (air cured = natural?) versus impact (strength?) . Again, the
U .S. Marlboro rates relatively lower on the strength scale . In this`"

812 a 5 57
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context, a great degree of relative similarity is seen compared to the

U .S . testing shown in Figure 68. In both of these tests also, the

Swiss product is perceived at the high end of the taste range .

`' Note also the clear differentiation of the nonammoniated type
products in that plot. The Japanese, Argentinian, Australian and
Brazilian Marlboro's tend to rank closer together and are skewed to a
"flue-cured" taste . (The Brazilian Marlboro tested during this project
was prior to the introduction of ammonia technology .)

Unfortunatety, a definitive test of worldwide Marlboro's sensory
perception among worldwide Marlboro smokers has not been

conducted . Thus, it is difficult to determine the relative degree of

taste and sensory experience across the world .

However, most expert s"mokers agree that the ammoniated versions of

Marlboro all display a degree of the Marlboro "character" .

Marlboro may alter Its "taste" over time to first appeal and then
convert smokers. a

~_ When Marlboro has been introduced into a market there is evidence

'! that initial offerings may be closer to that market's traditional taste ._ -I
~4 Over time, then, PM will alter the product and introduce product

q(r`~ technology more consistent with an overall Marlboro sensory

character . This type of change has been seen P in countries such as

-UK (traditional flue-cured), Germany (Oriental skew), and Brazil

3J I-~ (Amerelinho skew) . Over time, PM has implemented product

technology - particularly ammonia technology, w`hich will alter

characteristics more to the USIB type .

1 G
4. Lower tar version of Mariboro continue to have the same distinctive

' Marlboro signature. 0

In both the Project Globe work and in sensory testing in the U .S .,s
Marlboro's lower tar versions are consistent in smoke quality
character. While relative amounts of irritation, impact, and flavor
amplitude may vary (as would be expected), the basic flavor C
characteristics are very similar. B12 6o558
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COMPARATIVE CHANGES IN MARLBORO

~ Many of the above discussions have identified changes which have

occurred over time in Marlboro . Significant changes have been identified
in blend composition, casing, blend components, and cigarette design over

the last 20+ years . To measure the degree of change that has occurred,

particularly in terms of frequency, we have compared changes in U .S .
Marlboro to B&W's flagship brand, KOOL . These comparisons are shown
in Tables 48-49 .

1 . Marlboro has^changed much more frequently and dramatically In the
last 7-10 years than KOOL . .

n
Since 1985, when a new recipe was introduced for KOOL, the

changes have been limited to a menthol level adjustment, a reduction

in circumference and a cigarette paper change .

Over the same time, Marlboro has changed much more frequently . In
the blend composition, ET level has decreased at least twice,
bandcast recon level twice, and paper recon has increased

. Urea has been added to the paper recon and a second non-DAP paper recon
has been added . ACET has been replaced by DIET with a significant
reduction in deoxyfructosazines . The levels of PG and glycerine have
been increased resulting in a higher equilibritrm moisture . In cigarette
design, after a major change in 1983, filter efficiency has decreased
and ventilation has increased. P

Thus, compared to B&W's flagship KOOL product~ Marlboro has
undergone more frequent and potentially more significant change in
the last 7 years . The implication is that PM manages product
technology change on an ongoing basis to adapt to a changing
environment while maintaining Marlboro's smoke character.

e+

N
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CONCLUSIONS

The purpose of this review was to continue to update our knowledge of

Marlboro in both the US and around the world over time . These periodic

reviews of the technology used in Marlboro wili give us some additional
insight into the critical product aspects that PM considers important . In
this review, we have continued to assess the Marlboro technology in total
and in the individual blend components . With this knowledge, we have
then weighted the various factors which contribute to the distinctive
Marlboro character . These factors can help determine the extent to which
PM adopts a global strategy for Marlboro .

u

As has been repeatedly noted in prior reviews of Marlboro, several factors
emerge :

- Marlboro has changed considerably over time .

- Marlboro is different in .various markets around theworid .

Yet, at the same time : a

- There is a relative consistency of Marlboro taste character .

- Several factors of Marlboro's recipe and design appear consistent
both over time and around the world .

consistent product AtAr tQg`LShBS is employed with Mariboro wherever
n whgngver oossible. p

c r tvinoino argument that PM has a

PM also has a secondary philosophy to modify Marlboro 'whenever

necessary to match local requirements . However, even in this

secondary strategy, PM will not totally sacrifice Marlboro character

and will also develop and implement new technology and

recipe/design changes as necessary to achieve the primary strategy as
much as practical .. Marlboro also remains a business proposition forN
PM .

6 i 2 :;~560
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Marlboro is the "same" around the world wherever local conditions or

constraints allow. This review has demonstrated the significant
similarity of Marlboro in :

U .S.A .
- U .S.-Export -
- Europe (except Germany)

Together these areas form the bulk of Marlboro volume on a
worldwide basis .

Other coun®ries, although somewhat stand alone in nature due to
business or local constraints, have similar product technologies ;
particularly in the'use of ammonia technology and casing and flavor
technology . These include :

- Germany "
- Brazil

- Venezuela ?
- Malaysia

- Central Americas Other markets such as Japan, Australia and Argentina lie outside this
concept to some extent . However, the product has been variable in
these areas and our data base is limited .

Table 50 shows a brief summary of the asp%cts of U.S . Marlboro that
have changed and those that have remained constant over the years .
The changes, as noted in the detailed narrative above, have

sometimes been non-mutually-exclusive . For example, as the
bandcast recon level has decreased (possibly due to capacity

limitations), changes have been implemented in the paper recon recipe
to simultaneously achieve at least some of the bandcast effect . This
is fundamentally demonstrated, for example, with the nicotine

scavenging potential (ammonia transfer) now found in the paper recon

where previously this had only been seen in the bandcast material .

812 'Ji,J6i
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PM is obviously not afraid to change Marlboro . Yet they seem to
attempt to maintain as much Marlboro character as possible and as
the local market will accept . Even in traditional non-USIB markets,
PM has implemented at least some degree of Marlboro

~, technology/character and/or poised the brand to accept a more
consistent product strategy over time . As these non-USIB markets
could shift over time to more of the US type demand, Marlboro will
probably also change accordingly . This strategy has already been
demonstrated In several European markets and is in the process of
changing in Brazil .

What produci technology, then, makes Marlboro a Marlboro?

Looking at all of the technology employed in Marlboro on a worldwide
basis, ammonia technology remains the key factor . Beyond this,
casing (particularly burley casing) and flavor technology are the

second largest contributors to the Marlboro character . Other product
technology is deployed in a more flexible or tactical manner to support

these primary or strategic technologies . Variations in tobacco
selection, processing and cigarette construction are thus, used flexibly

to support the primary technologies .

Key factors for each of these technology areas are summarized below :

Ammonia Technolooy

1 . Ammonia technology is critical to the Marlboro character, taste, and
delivery . Key desirables are :

- Ammonia in smoke y
- Reduction of gas phase carbonyls
- Smoke pH increase ~
- Free nicotine/nicotine transfer
- Ammonia-sugar reaction products

e
- Ammonia-tobacco component reaction products

- Nicotine-pectin reactions

2. Wherever and whenever possible, PM uses bandcast recon to achieve
many of these desirable characteristics in Marlboro .

m
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"' 3. PM has apparently altered their paper recon over the years to obtain a

_ "bandcast effect." For this reason, the German Marlboro can be

1- classified as an "ammoniated" version .

4 . . Ammonia technology may also be obtained through other
mechanisms ; e .g ., casing, flavors, reaction products, ammonia
source, etc . The addition of DAP to the stem portion of Brazilian
Marlboro is an example of this .

in
r

Flavoring

~
1 . While casings are suspected to be very traditional type materials,

F r

L
.

there is a strong belief that these are very critical to the Marlboro
character. o

PM has maintained casings very constant over time and treats their

CL
make-up with great security .

~
3 . PM may utilize other factors such as cooking, particular material

r.

.~. ~

grades, etc., to enhance casing effect,
a

.r 4. Flavor is considered very important to Marlboro taste, character and
sensory. Pack aroma is also important .

i
y (1 _Leaf BI nd

1 . There appears to be no unique smoke quality frdm tobacco selection
and the blend contains run-of-the-crop tobacco .

P
2 . Marlboro has a flue-cured skew, and uses a constant type and level of

Oriental
. 4

3 . While PM has longer durations/aging, it has not been demonstrated
that this is critical. o

4. The selection of a flue-cured grade for ET does not appear to be as
critical factor .

q
e

8 22 u U, vG3



IlWy') PRO775C17(U 73Y DiINNbSOlA TOBACCO 1,177GATION YROTF,CTIVE OR%Ue 47

5 . Processed stern does not appear to be critical to unique smoking
quality. However, PM may use it to improve physical quality and it is
flue-cured stem .

Ci are_tte_Deslon

1 . PM maintains an appropriate nicotine per puff, tar per puff, a good
open pressure drop, and an appropriate vent/filtration balance .

2 . Other than this, cigarette design parameters do not appear to be
critical

. N

3 . As tar levels are reduced, PM applies standard practices in cigarette
design .

Proc_ess__ng

1 . PM appears to use standard state-of-the-art process conditions .
Little, if any, uniqueness can be attributed to PM's process vis-a-vis
smoke quality uniqueness . o,

A

9

4

N

812 5 U' GG4
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A TABLE 1

Marlboro Manufacturing

~ MPO MF(i
(iroUP CAIWIry J .q,311o0 I42Ltlons

Europe UK Holland
France Holland Germany
Spain Spain
Italy Italy Holland, Germany
GreccG Greece Holland, Germany

. Yugoslavia Yugoslavia .,
Holland Holland
Belgium ° Holland ~'.

- Switzerland Switzerland i
_, Denmark Gcrmzny Holland .

Finland Finland

Sweden Switzerland Holland, Germzny
Norway Swibeiland
Germany Germany
Austria Aushiz

Far East Japan Japan

Australia Australia ,
Malaysia Malaysia In 1992, RHL; Formerly Rothmans
Indonesia Indonesia* 'Uses U.S. Cut Rag

Central/South Panzma Panama .p -
America Venezuela Venezuela

Brazil Brazil

Argcntina Argentina °
U .S . Export Taiwan

_

U.S.A .
Hong Kong •
China p
]luiland
Saudi Arabia ' 0
Paraguay
Russia
Ifan N

Israel

Kore2 • S

612 :; L~. G5~
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TABLE 2

BLEND CONSTRUCTION
U .S. MARLBORO KS

Yr_y, Ef
i .~

~

Ste~n
.~

Pap~! ; Ban~cas ;
Pn-_on ' A,f~1n
PS 55

Tct I
P c1, I

THal ~,W MM Lbs_
Sal~ ~nba o
.Bl ' !ril 1 .F5'_hJ:0001

Tc!a' MM Ihs_ ! Tetnl MM tbs_ Te!e~ MM Lbs. Total Lbs .
Pap^r ~~-.n ' B~ S~c9n 5!om . LT

2
19]0 0.0 18.4 18.4 108.0 178.2 0.0 32.6

1974 2.0 15.1 17 .1 151 .3 249.6 ) 5.0 37.7 I
1975 3.4 13.6 17.0 158.7 261 .9 8.9 35.6
1976 4.4 13.2 17.6 171 .6 28$.1 12.5 37.4
1977 4 .6 6.8 6.6 13.0 19.6 188.2 310.5 , 20.5 40.4 21 .1 14.3

1978 6.0 6.4 9.3 12.0 21 .3 202.0 `~ 333.3 31 .0 40.0
.1979 6.8 5.5 11 .0 10.0 21 .0 216.1 356.6 39.2 35.7 19.6 24
1990 7.5 4 .2 13.8 9.0 22.8 234.4 Q 386.9 i 53.4 34.8 16.2 2g
1981 10.8 4.8 14.0 7.5 21 .5 250.6 413.5 i 57.9 31 .0 19.8 a4
1982 11 .4 15.4 7.5 22.9 251.8 415.5 j 64.0 31 .2
1983 10.8 3.3 15.4 7.5 22.9 247.0 407.6 ~ 62.8 30.6 13.4 44.0
1984 11 .7 2.6 17.3 7.5 2~.8 251.4 414.8 I 71.8 31 .1 10.6 48.5
1985 10.5 2.4 17.3 7.5 2 .8 254.6 420.1 ' 72.7 31 .5 10.1 44.1
1986 10.0 2.7 15.4 6.6 22.0 260.8 430.3 I 66.3 28.4
1987 10.4 15.8 6:8 22.6 275.7 454.9 I 71.9 30.9
1988 10.2 2.4 16.7 6.8 23.5 290.5 479.3 80.0 32.6 1 1 .5 48.9
1989 9.0 ~p 299.7 494.5 I .544
1990 7.3 2.6 18.5 6.2 24.7 320.0 528.0 97.7 32.7 13
1997 7.6 2.9 17.4 5.4 22.8 330.0 544.5 94.7 29.4
1992 6.8 1 .9 ~ 18.2 5.4 23.6 '

5

0
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TABLE 3

Marlboro KS
World-Wide Blend Construction

f

.U.S.A 1991-1992 7.2
1

2.4 17.8 I 5.4 23.2 1 25.6 I
1

c. - Export0.S.A. 1991-1992 8.4 i 2.5 16.81 6.3 23 .1 25.6
s

Euro-Average 1986-1992 8.1 2.8 17.6 I 5,1 22.7 25.3
, 4

Venevucla 1991 0.0 12 .1 0.0 18.2 18.2 30.3

Germany 1989-1992 7.4 7.1 22.3 0.0 22.3 29.4
Malaysia - New 1992 a 0.0 10.0 17.2 0.0 17.2 27.2
Panama 1991-1992 ~ 0.0 10.7 9.8 0.0 9.8 20.5
Japan '1992 I 0.0 _ 0.0 15.0 , . 0.0 15 .0 li 15.0

~Drnzil 1986-1991 I 0.0 21 .0 , 0.0 0.0
i

0.0 21 .0
ArgenBna

A

1986-1992 0.0 21 .6 ~ 0.0 0.0 0.0 21 .6~
Aushaliz I986 15.0 13.0 0.0 0.0 0.0 13.0
0

~ e~_ r dar~L__s[ C Toiai ~ l'o~
C `a S'crn ~I Sccon l.ceon Fecnn 'Rv-Nrnluc'~
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TABLE 4

Single Strand Analysis of Paper Recon Ex-Cigarettes for Marlboro Styles

,

TAR FP FF FF FF MED FF FF MED LTS LTS ULT ULT FF FF I LTS

STYLE KS KS KS KS KS KS 100 KS KS 100 KS 100 KS ]00 i KS

MFG LOCATION (US) KY NC VA (US) (US) (US) , (US) (US) (US) (US) (US) (GER) (GER) (GER)

DATE 1987 1991 1991 1991 1991 1992 :1992 19Y2 1992 1992 1992 1992 1992 1992 1992

LABORATORY B&W B&W B&W B&W B&W BATCF BATCF BATCF! BATCF BATCP BATCF BATCF BATCF BATCFi 9ATCP

NUMBER OF 3TRANDS
High Phosph2le 2 13 31 15 5 30

I
30 j

I
38 ~28 44 37 36 46

I
34

Low Phosphate 8 7 5 5 30 101 20 12 14 16 24 l l 14 j 23~

% OF STRANDS
ILgh PhotphatC 20

a
65 80 75 50 50

I
75~~

I
65 70 75 70 60 eo 70

LUw PhoSphatC BO 35 20 75 50 50 251 35 i 30 25 30 40 i 20 30 I

C

S



TABLE 5

. ... . _:-•m 777 __ - ^ ~ -; ~ .-_ _._~ . -

TOTAL BLEND CHEMISTRY
U .S. MARLBORO KS

'Y ar , A:kalMds ~ Ammon7nLtrale
:Wol

P1m5D~z!"- cho i~,s C[tlOmOP'.- Ruth ' -AlAutin Urea

a_- ,_ , 'ci0 ^~1 W( u) I nATIQ .

I

1970 2.00 0.46 0.8
1971
1972
1973
1974 1 .90 0.38 1 .1 1 .4 00.8 1 .40

1975
J

1976 1 .71 0.28 1 .1 1 .4 1 .10

.1977 1 .62 0.26 1.1 0.7

1978 1 .84 1 .1 e
1979 1 .76 1 .2
1980 1 .60 0.34 1 .1 0.6

1981 1 .79 1 .3
1982 1 .83 ttp
1983 1 .76 0.50 0.9 0.39 0.25 56

1984 1 .76 0.23 0.9 1 .0 0.41 0.26 56

1985 1 .84 0.21 a 1.0 0.7 0.41 0.25 64

1986
I

1 .87 0.25 1 .0 0.50 0.26 1 .92

1987 1 .84 '0 .25 1 .0 1 .1 0.8 0.37 0.23 1.61
1988 1 .95
1989 1 .B6 -
1990 1 .97

c
1 .0 0.9 0.43 0.24 1 .79

1991 1 .91 0.28 0.7 0.9 0.6 0.44 0.27 1 .63
1992 ° 1 .80 0.32 0.9 1 .0 0.38 0.25 1 .52

SGt
OIffERENT METHOD
C2 ~
O>
~ ~

"~-. :.`_.- .:------ °CrSSFtu1?:~ITY-tiiiCSF_St7TiC?08TCCTrLTrrcCIIO~- . .
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TABLE 6

Comparison of U .S . Marlboro KS to Other Products Total Blend Chemistry
~

('~ ~~CAI
~-v ;a-

CUIri Aci, '

:. % i; inulev ~ AciA ~ ~~ 2 Rutin I Lta¢u (ug(gnl

Marlboro U .S . I 1983 0.9 0.39 0.25 1 .56
1984 0.9 0.41 0.26 1 .58
1985 1.0 0.4]„ 0.25 1 .64
1986 1.0 0.50 0.26 1 .92
1987 1 .0 0 0.37 0.23 1.61
1990 1 .0 0.43 0.24 1.79 44
1991 0.7 ~ 0.44 0.27 1 .63
1992 1 .0 0.38 0.25 1 .52

Marlboro Suisse 1990
e

0.8 0.55 0.34 1 .62 52

Marlboro Germany 1990 0.7 0.67 0.40 1 .68 39
6

1992 0.9 0.51 0.33 ~ 1 .55

Marlboro 6razH 1990 1.0 0.35 0.30 1.17 0

ro 1991 1.0 0.84 0.55 1 .52

m Winston LI,.S. (RJR) 1984 1.2 0.53 0.34 1 .56
1985 1.0 0.49 0.32 1 53i

a 1987 1.1 ( 0.44 ~ 0.28
.

1 .57
Ut

RICffi.AND/VICEROY (B&W) 1991 0.9 I . 0.39 I 0.28 1 .39

0



N

TABLE 7

Suspected Marlboro KS Blend (%)

' ' ean Gcnnan Ct leanU S Lurop

Flue-CuredUnexpanded 29 29 2~' 47

Ezpanded Flue-Cured 8 8 10 0

Unezpanded Burley 22

~

0 22 201 33

Oriental f5 15I i5 0

Processed Stem 2.5 3 10 201

BandcastRecona 5.5 5 0 0

Paper ReBon 18 181 22 0

c
TOTAL FIB RATIO 63/37 63/37 62/38 59/41
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TABLE 8
z

Revised Blend Construction (%)
Marlboro KS

_r

~~ U .S .n . ~ Gcm

Unexpanded Flue-Cured 29

0
Expanded Flue-Cured 8

Unexpanded Burley 22
F

Oriental 15

a
Processed Stem 2.5

a

Bandcast Recon 5.5
b

High Phosphate Paper Recon 12

Low Phosphate Paper Recon 6

iany

23

10

20

15

10

0

15

7

I

0
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TABLE 9

European MarlboroKS - 0
Blend and Ammonia Chemistry Markers

5o fisn
Acc'

h~ct~
on _

~
°~ .4mmoni~ L~ P:osPSaLC

~

Austria 3.0 ' 0.20 " 0.6
Belgium 5.8 0.32 0.7
Denmark 6.0 • 0.29 * 0-6 * ~

Grr
Finland 7.5
France 4.0 * 0.28 0.9 a Y
Greece

I
25 0.28 0.8. ~

Holland 5.4 0.28 " ~ 0.8
Italy 3 .4 0.28 0.9 Y

S ain 6 5 0.21 + 2 0.9p
Switzerland

.
4.5 0.32 I 0.6

C

Sweden 5.0 ' 0.29 0.6
Yugoslavia 4.4

a
0.7

United Kingdom 4.0 * 0.26 ~

Germany
a
0.0 0.16 0.9 I

United States

x
5.4 0.29 1 .0

W
o-•
i.~

c
*1980-1986 Data ; All Other Data 1989-1992. ~

C. 2
C

CR
~ Z

F

zw
,
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TABLE 10

s

Worldwide Marlboro KS and Comparison Products
Ammonia Chemistry

. ~' `6Tn21 ;aF.cdudn_q

I 7 Alkalulds ~Sugars Sugars ~' :? ~c.~aocia : Fhosphate~

U.S.A. 1.971 12.0 9.2 0.29 1.0

U.S.A. Export 1.94 11.8 8.1 ~ 0.29~ 0.8

Euro-Avenge 1.84 13.8 9.21 0.28 0.7

Venezuela ~ 1.99 12.7 8.9 ', 0.41 1.0

Gcrmany ~ 1.81 14.5 10.1 ( 0.16 0.9
Malaysia - New 1.91 8.4 7.01 0.41 0.5
Panama 2.06 10.9 6.2 0.18 0.5
Japan 1.95 a 12.6 7.6 0.15 0.5

Brazil ~ ~ 2.29 7.8 7.0 0.17 1.2
Argentina ~ 1.97

ro
14.2 9.0 0.10 0 .5

Ausnalia j 2.14 13.0 9.3 0.07 0.8

Winston (U .S.A.) I 1.78 9.3 7.8 0.31 0.5

2 i
RICHI.AND (13&W) 2.08 11.8 7.9 0.29 1 .0

,
)
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TABLE 11

Changes in Ammonia Chemistry
Marlboro Case Studies

- Approxlmale % RnnLclct , '6 I'apcri -~,
Couutry Date . .%-Ammuuia R 2rca RPhosphata

U.S.A . 1970 18.0 I 0.0 0.46 1 .1
1984 Z0 ~ 15.5 0.25 0.09 1 .1

1992 5.0 18.0 0.32' 0.19 1 .0
Switzerland 1973 7.0 0.0 0.25 1.3

1991 5.0 20.0
0

0.32 0.8
United Kingdom 1974 0.0 11.0 , 0 0.7

1986 4.0 16.0 0.26
Ge_:.a.y 1980 0.0 Q 10.0 0.14 0.6

1987 0.0 19.0 0.18 1 .4
1992 0.0 22.0 0.17 0.17 0.9

Malaysia 1991 8 .0 0.0 0.13 1 .0
1992 ~' 0.0 17.0 0.42 I

i
0.5

Japan 1986 I 0.0 12-0 0.11 I
a1991 ~ 0.0 15.0 •, 0.15 0.5

Australia . 1 1974 0.0 9.0 0.06 0.9 ~
1986 0.0 0.0 ~ 0.14 j
1991 0.0 0.0 0.07 0.8

Brazil 1986 0.0 0.0 0.11 0.7
1990 0.o 0.0 0.v 1 .2

>
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T

TABLE 12
PM LEAFTEC:HNOLOGY

I . FLUE-CURED

Purchase Run of Crop

• U.S . Marlboro Only Uses U .S. Tobaccos

• Outside U.S., Where Possible, Local Manufacmre Uses U .S. Flue-CLredm
• Purchase 22 Grades Subsequently Reduced to 3-5 Grades

• May Still Keeg Belt Designations (?)

• Aginp/Duration of 22 Months (Compared to 15 for B&W) ; Rationale --
Qualtty?, Consisten~y?, Flexibility?, Sales Growth?

• Reported to do Chemical Monitoring During Aging

• Purchase Off-shore Tobaccos : Use?

11 . BURLEY
0

• Purchase Run of Crop

• U.S. Marlboro Only Uses U.S . Tobaccos

• Outside U.S., Local Manufacture Will Use Non-U .S. Tobacco

• Purchase 12-15 Grades Subsequently Reduced lo 4

• Aging/Duration of 22 Months (compared to 15 P for B&W)

• Purchase Off-shore Tobaccos : Use?

111. ORIENTAL °

• Predominantly (ca . 80%?) Turkish from Izmir (YB/YAB)
Y

• Medium to Medium High Aromaticity with Cedary Character and Some
Fermented Notes (but Grade for Grade not as Aromatic as B&W Grades)

• Remainder of Purchase Predominantly Greek

• Very Little Samsun, Yugoslavian, etc .

4

N

N

812 5h575A
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TOTAL BLEND CASING CHEMISTRY
U .S. MARLBORO KS

~~Year

~~

"Propylene
~. GI ~ o1f461

' Glycenn -
(y,

j CoWa
i (451

Llcon
(4~,

Totai
3ugarfk)

Reo ~ .
Su9ar(B'.)

~
(NI

Glvc'o
v)

Sucro~
(9b ;

1970
.

7 .1 - ~
1971

1972
1973

~
0

1974 0.9 1 .6
1975 1 .3I 1 .9 0.6 0.7 10.0 ~ 6.0 2.5
1976 1 .3
1977 1 .3 j 2.0 0.8 p 10.3 7 .1

I 8
9 .0 5.6

1979 1 .4 2 .1 I 9 .0 5 .4
1980 1 .4 2.2 9 .0 4 .6 I
1981 1 .3 1 .8 9 .5 5 .5
1982 . 1.4 1 .7 9 .7 5 .5
1983 1 .5 1 .9 0.6 11 .1 6 .8
1984 1 .5 2.0 0.5) 0.6 11 .2 6 .8 2.0 1 .7 I 3 .5
1985 1 .4 1 .9 0.7 0.6 11 .9 7.6 2.8 ~1 .8 3 .9
1986 1 .7 2 .1 a 0.6 0.9 12.4 9.5 2 .0 1 .3 2.91
1987 1 .6 2 .1 0.5 0.6 11 .5 8.3 ~ 2.7 1 .9 2 0
1988 1 .8 2.3 12.2 8.7 I

.

1989 1 .8 b 2.4 12.4 8.6
1990 2.0 2.3 ~ 12.7 8.6
1991 1 .9 0 2.3 ' 0.5 0.9 12.8 8.6 2.7 1 .7 27
1992 2.0 2.4I 0.4 0.8 12 .1 9.7 3.3 3.3

a

s

Vi~~ JUJIV



TABLE 14

. ----COSFIUIiNTIAI . MINNESOTA TOBACCO Ll"11GATI0N

World-Wide Marlboro KS and Comparison Products '
CasingChemistry

Rn[o T-nl
- , ~PG . Glyccrinc. Glywrivo{PG Sugsa Sugc¢ Total Sugern ( :o:ua Liwncn Clucosc ; . F :ocrose Sucrosc I

e
U.S.A . 1 .9 2 .3 1 .21 12 .0 ~ 9 .2 0.77 0 .5 0.8 2.3 j 2.9 3.2 ~

U.S.A. Export 1 .7 2 .2 1 .29 9 .1 0.69 0.5 0.7 2.7 ii 3.7 2.5 ;

Euro-Avcrage L6 2.2 1 .31 13.8 9.2 0.67 0.4 1 .2 3 .2 3.7 3.7

Veoezuele LI 1 .4 ,
I

1 .T1 12.7 8 .9 I 0 .70 0 .4 1 .0 i

Gcrmany 1 .6 2.1 ~ 1 .31 I4 .~ 10.1 0.70 0.4 1 .5 4.2 4.2 I 3.8 i,
Malaysia - New 1 .0 1 .3 1 .30 8 .4 7 .0 0.83 0.2 0.2

Panama . 1 .4 L9 L36 10.9 6 .2 0.57 0.6 0.8
~lapn 1 .9 1 .7 0.89 12.6 7 .6 0.60 0.7 ~ 0 .8 3 .6 4 .4 3 06

.

Brazil 0.7 I .0 1 .43 7 .8 7 .0 i 0.90 . 0.6 1 .0
ArgenGna 2.5 ~0.0 0.00 14 .2 9.0 0.63
Aualrelia 0.7 1 .0 1 .43 13 .0 9.3 0.72 0.4 0 .9 3 .4

I
4.3 3.3

,ro
Winston(U.S.A .) 0 .6 :~' 2 .2 3 .67 9 .3 7.8 0.53 0 .6 1 .0 22 2.e 0.0

c
RICHLANDNICEROY (B&W) 1 .5 1 .8 1 .201 11 .8 7 .9 0.67 0.4 1 .3

0

z



TABLE 15

-COSPIDE.A'P1A1, A11AVESOTA'fOBACCO LIT1GAf'1OX
~

Worldwide Marlboro KS
DS Scan Data For Total Blend (Normalizcd Area Counts) _
r- -_ . . .---- •. T--- ., -_-, . . .

Maic

wnoic AcidF`G I Sur.au P4aspaa :c . I_Urw . UI"s N . I I nc 1 ll , Inositul

7.S.A . 1 .49 2.94 3.55 0.55 0.04 0.51 I ~ 0.98 2.10 0.69 2 .09

J.S.A. Export 1.57 3.06 3.38 0.60 0.05 0.47 0.95 2.13 0.75 1 .99
u

3uro-Avernge 1 .54 2.50 3.88 0.55 ~ 0.04 0.38 1.11 2.15 0.80 2.07

Venezuela 1 .55 1.78 7.05 ' 0.58 ~ 0.00 0.09 • 0.73 1.88 0.54 1 .60
~ I I

IMalaysia-New 1 .38 1 .40 0.34 0.38 0.03 0.26 I 1.02 1 .47 ~, 0.56 1 .76

?anama 1 .52 2.57 4.46 0.43 0.00 0.20 0.82 2.82 ,; 0.97 1 .66

apan 1 .63 2.77 4.8% 0.38 I 0.00 0.05 1.23 2.10 '~ 0 .62 , 2.06

Argentina 1 .42 5.78 ® 5.32 0.35 0.00 0.04 1.10 1.73 ~ 0.79 2.25 .I

IGerman I 1 .58 3.64 4.89 0.38 0.18 0.15 1.22 2.08 , 0.79

J

2.29

'Thcse peaks averlappcd .
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TABLE 16

Marlboro KS Comparisons
DS Scan Data For Total Blend (Normalized Area Counts)

li .SA. " Er..il 'I

Nicotine 1 .74 2 .20
PG 3.48 1 .30 0
Sucrose 4 .11 1 .03 ~
Phosphate 0 .68 0.87
DF's 0 .42 0.28
F's 0.21 0.08
Chlorogcnic Acid 1 .11 ` 1 .31
Malic Acid 2.28 2.91

Butanoic AcidTrih drox 0.86 1 .20y y s
Inositols 2.24 2.42

*1990
e

c

5

0
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TABLE 17

Worldwide Marlboro KS and Comparison Products '~
Deoxyfructosazine Levels (PPM) _

. . . . . ToLil -~~_ i Papcr 'T3s~[czst 'Rlwd 'GP
. Fn.on Rcccn i -~

PM PRODUCTS W1TH ACET i
i

~

. U.S .A. 3300 '. 15250 4200 4800~~
i

Australia 2450 j 12500 - -
i 0

PM PRODUCTS WLCH DIET 0

U.S .A. 1560 yL 1480 21¢0 4460

U.S .A.-Ezport 1280 - I1 1400 -

L•uro-Average -6 1051 - 2520 i 3370

Germany ~ 650 - 2210 -
Austrxlia 360 380
Japan '0 260 - 390 -

OTHER PRODUCTS (
~

'a Winston (RJR) 2200 2400 4600 I - I
RICELAND/VICEROY (B&W) 1800 1000 3700 4400 i
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TABLE 18

U.S.A . Marlboro Styles
Blend Components

o[al
~qht ^" I9 : ndcart % Taal

-~
% T~ .i ..

L C', ~ StC~n lt ~;on 2ca . .n hccun &v 1 cduc's ~

Marlboro FF KS 1988-1992 8.2 3 .3 18.0 5.9' 23.9 27.2

Marlboro . FF 100 1986-1992 8.3 5.0 16.0 ° 6.5 22.5 27.5

IiMariboro ~ MD KS 1988-1992 8.2 3.5 16.8 5.8 22.6 26.1 .

~ ~Marlboro MD 100 1988-1992 7.0 2.0 18.0 8.0 26.0 28.0 .

Marlboro LT KS 1988-1992 8.1 3.8 15.8 6.3 22.1 25.9 '
y

IMarlboro LT 100 1988-1992 7.9 3 .4 16.0 6.5 22.5 25.9 .I
a

Marlboro UL I KS 1986-1992 14.3 5 .1 14.7 5.2 1 19 .9 25.0 '.

Marlboro lIL 100 1988-1992 10.6 4.6 15.1 25.5 I~

z

5

T. -', S ;y;e Da'c~~
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TABLE 19

U.S.A. Marlboro Styles
Blend Chemistry

'

~

CLC 0°CRIC C'A%H9L`F

~r ~~, Scvlc i Dnta ~ ~ Acid Ra_tio~ . ~ o Lisn1s ~ : Al{aloics

I I

Marlboro FT KS 1988-1992 0.41 0.261 1.58 0.9 1.93

Marlboro LF 100 1988-1992 0.40, 0.26 1 .54 1 .1 :.92

Marlboro MD KS 1988-1992 0.44 ~, 0.27 1 .63 1.0 1.86

Marlboro MD 100 1 1988-1992
e I 1 .73

Marlboro LT KS
i
i 1988-1992 0.39 0.26 1.50 1.0 1 .95

~

Marlboro LT 100 1988-1992 0.39 0.26 1 .50 1.0 1 .95

Marlboro UL KS

a

1988-1992 0.39 0.2.5 1.56 1.0 2.0d

W
~' Madboro UL 1 100 1988-1992 0.40 0.25 1 .60 1.0 1 .97
to ~

c-
c^ a
c,z

,

5
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TABLE 20

U.S .A. Marlboro Styles
Total Blend Sugar/Ammonia Chemistry

Tar S .c Date
K. Tata1
Sugz[s I

% Rcducica i

Sugss

~ '

% Gluee;e '. YFrvctose. % Sucrou' I~}'hosplalcs % Urea ~% Ammonia

Marlboro FF KS 1988-1992 12.3 8.6 2.1 2.9 3.0 0.82 0.19 0.31

Marlboro FF 100 1988-1992 12.4 9.0 2.1 I 1
2.4 3.3 0.84 ! 0.32

Marlboro MD KS 1988-1992 I 12 .1 8 .4 2.2 0 2.9 1 .8 L00 II 0.33

Marlboro MD 100 1988-1992 ! , 12.61 8 .2 Q 2.0 2.6 2.7 I 0.82 0.35 i,

Marlboro LT KS 1988-1992 12.2 8.6 2.8 3.4 2.4 ~ 0.81 0.17 0.28

Marlboro LT 100 1988-1992 12.1 ~ 8.4 2.1 2.4

~

2.6 i 0.80 0.18 0.32 ~

Marlboro UL KS 1988-1992
a

11.3 . 7.8 2.0 2 .7 2.1 i 0.85 0.28 ',

IMarlboro UL 100 1986- 11.1 7.6 1.9 2.6 2.5 ' 0.87 0.28 '

0



2FIDE- , ~ , . -~ . . ..
. . . . . . . . .

.~ . . . [(T~__- .
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U.S .A. Marlboro Styles
Total Blend Casing Chemistry

~--~-- ~~
TdI .S.}'1C i12IC % 1'~i ~ ~Ja Q~~CCILIC ~e ~OCIC `'^ idCV[}CC'

Marlboro FF KS 1988-1992 2.0 2.3 0.4 „ 0.8

Mazlboro FF 100 1988-1992 I 1 .9 2.3 0

05

0.6

Marlboro Mn KS 1988-1992 ~ 1 .9 2.3 0.4 0.7

Marlboro MD 100
~

1988-1992 I 2.0 ~' 2.3 0.5 0.6

Mazlboro LT KS 1988-1992 I 1 .9 2.3 0.5 0.8
~

IMarlboro LT 100 1988-1992 1 .9 2.3 0.5 0.7
a

Mariboro UL KS 1988-1992 I 2.2 2.2I 1 .3

Marlboro UL 100 1988-1992 2.1 2.1 I 0.6 1 .2

a



TABLE 22

.___ , .r_ . : ,__ ..., _.._ C. ..-: . _ . . ., . .

Marlboro FF Styles
DS Scan and Pyrolysis Results (Normalized Peak Areas)

pas: U,~< Dc- l,t sc sc
sTG VA I~c ' ~cA ~v

sc
~i .

DS Scan

Nicotine' 1 .83 ' 1 .81 1 .85 1 .86 ~I 1 .89 i 1 .80 1.94I
PG 4.00 I 4.24 4.43 3.62 I 3.68 , 4.V 4.04
Glycerine

I
6.16 6.23 I 6.6j 5.87 5 .29 6 .30 6.43 '

', Phosphatc 0.64 0.61 , 0.59 -0 .62 0.61 0.59 0.61
~ Sucrose 3.15 3.87 3.69 3.27 3.26 3.54 3 .72
'.. DF's 0.12 0.09 0.11 0 .24 0 .14 '. 0.12 0.11

Fructose 2.30 a 2.12 2.34 2.30 2.19 2.37 2.38I
Malic Acid 3.45 3.47 3.48 , 3.25 3.25 3.42 3.35

rol sis
~

I
I I

I
~ ib

~

Piperidiq7cn-one 0.89 0.88 0.86 0.92 0.94 0.93 0.91
' Myasmine 0.71 0.77 0.76 0.75 ~ 0.70i 0.77 0.75
I, ,Methytvaleric Acid 0.99 0.98 0.97 1 .00 ', 1 .05 1 .01 1 .02

cosFiDt!NiLQ; Ml.WL5u1'O Y . ITTG;CTiOV
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TA3LE 23

U.S . Marlboro Styles
DS Scan Results (Noanalzed Peak Areas)

I ~ I 1 I ydroxy

25/2G~25.2n~yZLc P t~~
PG
(1) ~

,
Glyc Nicotine
(9) 1 (12)

Phosp:ute~ ^P s~i
C8) "

~,~r'c
P t ~ud nci s ires o s sr ds Glucosc

(;-3-45 C15) I 1 , 1°, (2'•+Z 't) ( r~) ('1+26+'J3)
Fructose_ ~

(21+22+23)

.
Sucrosc~
(39) r-~

.rlbem FF KS 3.92I 9 .07
I

1 .71 0 .51 0.22 0.06 2.15I 0.87 ~2.83 1 .00 8 .81 B .OO I 4.34

. rllwro FF l00 3.96 I 970 0 L76 0.60 0.25 0.10 2.08 0.74 2A1 0.94 8 .57 7 .82 3.30

°
I

~

.rlboro MD KS 3.58 i 8 .39 L67 0.60 0.24 0.11 2.09 h 0.67 ~2.30 OBl 9.19 I
607

8 .08
666

y
2.32I p

.rlboro MD 300 3.8d ; 8 .6T L6] 0.59 0.22 0.08
1

2.18 D.81 2.43 •~ 0.94 . . f

.Abora LT KS 3.T1 l 8.45 L68 0.55 0.21 0 l 15. ~ 213 t1 .77j .022 0.85 6.79 6.12 4.17

.rlbcra LT l00 3.91 8.65 LT3 0.62 0.23 006. 0 . 832 .21 2.45 0.89 T .55 ]6 3A6

l I
F

'bo UL 1W I 368 ]51 1 .73 0.59 0.41 I 00'/ 0T O T9 I2 2 48 0]8 5.74 6.29 4.16 ~

a

2

c

2

?

D

O
a <

rox
~ o

H

t^
~
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TABLE 24

Worldwide Marlboro
Comparison of FF vs . Lights

I

ID

1 ~~.osi~`r . ~. . Srceo., ~, . GLc,ac . ~ n 1 ~.J.^ .:c ec :ir=. ~F's (Ppm)

~ 0
U.S. Marlboro FF 0.30 i 1.0 3.0 3.3 3 .3 0.5 590
U .S. Mariboro LTS 0.301 1 .1 2.5 3.0 3 .8 0.6 940

U.S. Export Marlboro FF 0.24 1 .01 2.4 2.8 3 .8 0.5 I 1310
U.S . Export Mazlboro LTS 0.26 1 .0 I

Q
2.3 2.3 3 .2 0.5 1, 1410

France Marlboro I r•F 0.28 0.9 ! 3.71 3.2 3.7 4 6401

France Marlboro LTS 0.24 0.9 3.1 i ° .3.1 3.6 L2 700 ~
>

German Marlboro FF 0 .17 0.8 3.8 4.2 ! 4.2 L1 660 !
German Marlboro LTS „ 0 .16 0.7 3.1 3.5 I 4.3 1 .1 3701 °

z
~

v c

0~
cy

h-•
ZU

c*~

<

z
5

C'2
GO

z
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TABLE 25

PM Bandcast Recon (From U .S. Marlboro KS Cigarettes)

a

r

~ . <V ,-'wfds L:Ac ciz , . iilrai.s 1 n watcs Jubu ; S .r. . J' .:cWa: :::,m:c 1- .I ~ y tc: :c I ~_:oa Lt~ c~_
' 1970 ~ 061~ 4.7~

1971
1972
1973 2.60 0.91 1 2.71 4.7 i
1974 ' 3.61 1 .5 i

~ 1975 2.60 0.70 ! 3.0
1

4.7 3.8 2.0- I I
1976 2.50 0.671 3.2 3.71 2.1 ~I
1977 2.60 0.48 I 3.0 3.9 2.3 I i
1978
1979 i
1980
1981
1982'
1983 3.30 0.85 1 1 .4 4.8 ' /
1984 3 6.7 4.1 1 0 .7
1985 3.30 i 0.55 ; 1 .3 5.0 6.5 2.9 0.4 , 1 .1 j
1986 3.ID 59 i 1 .2"0 . 5.0 7.0 4.0 0.4 2.8 0 .5 17 0.8 L2
1987 3 .00 0 .72 ; 1 .0 4.7 6.4 I 3.0 0.6 2.3 1.2 2.1 0.9 1 .1

1988 ° 0.8 1 .4
1989 I

1990
1991 0.9 1 .0



..__
ai.T~lur_CA v,. _ _,

_

Comparison of Bandcast Recons

. c . . r . . ~- . ; s . . r c . R s . a

Nkdo1E . . \ c NIIMU I'Lap'n So(Y otym. Q~ I 2 - . 1'--n ~ldym,bw . ~(scn. Jwri`e

I I I

~~
Mvlburo-U .5 .1994 0.55 I 2.10 3 .6 4 .! 2 .0 1 .0

19g6 0.g8 ' 2.10 1 .0 5 .] 1. 0.9 3 .0 ID

I
1991 • 0.84 1 IA 5 .5 5 .3 3.2 0.4 i 401 1 .6I 0 .00 2.3 ^ 60 0]0 .9

CPCL(96\V) 198Y-1991 I 0.85 2.50 2 .6 >.2 5 .1 3 .V 0.6 0.2 0.8 I 0.00 0.2 4 .5 0./ QI

-Ea{Ig.rao-+' ; '
M.rlLOm- U.S . 3.20 0.6E 1 .2 , 4.9 6.] 3 .5I ; 0.5 1,1 2.1 0 .06 0 .E

I

1 .9 , 0.8 ~ 1 .2

~ '

~ I

CPCL(9&V~ 3 .50 011 20 I 58 5< l2 l OS 0.6 0 .9 0 .00 0.9 I 2.0 I 02I 0.2

• Metcriri Prior m Gsiug During Primnry Proecssicg
'• Estimeled From DS Sun -

e

W

c



TABLE 27
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PM Paper Recon (From U .S. Marlboro KS Cigarettes)

%
Allaloids

:' ' i . . i

To',a~ leducingi 5; % % % 4 b C6 ~

Ammonia ~ .Ndtates Phospbatra S .iga s SuU:uti ', Ghco:c Susosc Utca I'G GI'ce:.,.c Cv.;w I Licorice~

1970 1 I ~
197I !
I972 ' I I
1973 i I :• I I I
1974 0.90 0.I6 5.3 0.7 9 .3 I 4.( I I ' 1
1975 0.80 011 4.3 I 0.5
1976 0.70 0.I1 I 3.9 6 .3 ' 3 .7 i 1
1977 0.70 0.05 3.6 0.2 8 .7 ' 4.2
1978
1979
1980 I
98l ~ P i
1982

1983 1 .00 0.15
1984 1.00 1 .7 .L1 I 6.9 5.3 1 .2 1 .1 0.5 ! 0 .3 0.5
1985 1 .20 0.191 1 .7 1 .71, 6.1 4.4 1 .4 ; '
1986 L30 0.13 1 .7,' 1.71 5.8 4.3 ~ 1
1987 L30 0.241 1 .6 1 .6! 6.8 5.3 1 .1 0.8 0.7 j L0 2.0 0.4 0.0
1988 ! ~, I 0.4 0.4
1989 1.40 I 1 .6 1 .71 0.2
1990
1991 1.30 ~ 1 .6

~
1 .8 0.3 0.0

1992 L7,0 0.27 1 .5 1 .5 L8 j 1 .4 ~ I

r-~ No yte~ These are mixtures of high and low phosphate recons . Our easliest measurement of high versus
vp Iow phosphate paper recon was from 1987 : actual date of introduction is unknown .~
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TABLE 23

Comparison of Paper Rccon Materials for Marlboro KS

Alrt Ar r __~i~ ~yan e .Suc _ _ r _ Gr'n. F

*As-Lc'
J

Merlboro-U .S.1991 0.67 1 .4 2 .6 5 .7 5.1 1 .3 14 3T1 6 2 .1 0 .1 0 .0

EBR(B&.R) 0.561 1 .5 3 .3 8 .7 6.6 1 .9 2.1 0 I 2.7 ' 0 .1 0 .1,~

E-50(B&W) 0.53i, 1 .0~ 2 .7 10.0 6 .8 2 .1 2.6

1

1 O.lr

'Ex-cieaxnes' I ~
I

~ ( }
I 2 i , I T

]ladboro-U .S.1975' 0.80 O.Il 4.3 0.4 8.4 4 .0 ~ , -
1987-1992 L40 0.26 1 .6 L7 6.8 5 .2 1 .5 1 .9 l .t 0.5 1 .0 i 2.0 1 0.3I 0.1~

Marlboro-U .S. Export 1992 1 .50 0.201 1 .4 1 .5 1 .9
I

II 2.4 1 .2 ;

Madbom-Euro1992 1 .50 0.25I~ J .5 I 1 .3 L5 I. 2.0 1 .1

Marlboro-Germaoy 2.00 0.23 + 1, 1 .7 I, 1'3 I

'
i

5

~

Merlboro-Spain 1992 I 3.20 0.78 ; 2.5 i 0.9 1 .2 L2I 0 . I

i

'

~

E©R(B&N) 2.00 0.40' 1 .7 ~ 2.5 9.0 6 .6 1 .8 2 .2 1 .7 0.0 0 .7 1 .9 0.2I 0.3~

c
W' V 5 198] 1 .30 0201 22 1 0.6 5.3 4.6 1 .4 1 .9 0.5 0.0 0 .5 2 .J O.9I 0 .6

~

•Estimalcd Based oo DS Scav Area CeLL+ts

V2
V 'a

I µ

0



~..--- . . ._ _ ._ ..~.cciNN'iDtc.TInL>uwesarA roisAC"2'a Ltrrt,'TtTOS_

Alkaloids (%) 1 .70 I 1 .50
I i

L80~ 3.20
IAmmonia (%) 0.27 0.29 0.201 0.24 , 0.21 0.18 ; 0.38 0.09 ~

Phosphate (%) 1 .50 1 .50 l 1 .50 ' 1 .40j 60 ' 1.20 0.90 0.70 I >
Glucose (%) L80 1.50 1 .90

o
1 .40i 1 .20 L50 1 .20 2.90 ~ C

Frucloac (%) 2.50 260 2.40 s.ao 1 .70 2.40 1 .20 4.40 ; Y
sucrose (%) 1 .40 l .n, , 120 1 , to ! 1 .x 0.50 2.00 i n
NiVatcs (%) 1 .50 1 .40 ie 1 .50 2.50 O
DF'a (ppm) 860 1140 1390 I 1610 2780 2040 390 230 i "

~
C)

y

v

c
F-+
iN

z
O
z

O

J
~

fa

ZV ~

r

TABLE 29

Comparison o :` Paper Recons (Ex-Cigarette) for Marlboro Styles

FF LTS FF -I LTS I k'f' T 1 SS 'F
I KS KS KS KS lS SS ti;S

I ! U.S. U.S . j U.S: Expori I 0.S.-Ezpocl Gccmany , Cn.raany Izp~~
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TABLE 30

Ammonia Chemistry Results of Blend Components (Ex-Cigarette)
Expresscd as Relative Peak Areas for Marlboro KS

PAPER RECONS RANDCAST RECONS

~- ~2Karlbo T~_1
~ U .S . ~~Gcrm . .c . , 7 1'3 L' .6 . CPCL

IPhosphaie 0.97 1.05h IPhospttate ~ 4.44< 8.75
2,5DF 0.12 027 , 0.25 ! s,SDF 0.441, 0.57I
2,6DP 0.13 0 .24 0.17 2,6DF ~ 0.46 0.56
2.5F 0.06 0.06 0.05 12 .51' 0 .56 0.30

2,6F 0.03 0.03 0.02 2,6F ° 0 .21 0 .14
Glycerine 6.15 5.04 8.55 .. IGjyccrtine i, 8.03 7.32
~,CrD-Giucosc 1 .07 0.65 2211 ~ 3 .44 2.46
sucroxc 1 20 171 L94 I ~6-D-Clucosc ' 0 .79 0.97 ~

'~.rrucaosc
.

2.28
.

1.76 3.40 I
Q .

Sucrasc 4 .59 2.47

INicotine 1.50 1 .86 2.37 Fructase 1.39 1 .70
Ncodnc I 4.98 4.17

~

ro

c

a

?I
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TABLE 3l

Comparison of Recons (As-Is) by DS Scan (Relative Peak Areas)

PAPER RECONS
' P.Wf I EBR E-50

Propylene Glycol 2.37 : 0.13 ! 0.21
'Olyccrine ,6.58 7.69 9.42 i
Nicotine 0.55 0 .44 I 0.44
Phosphalc 0.24 1 .85 0.79
'Malic Acic 1 .56 1 .77 I 2.13
Trihydroxy Butanoic Acids• 0.63 0.68 'i 0 .80
Pructo:c' 1 .98 2.89 ! 3 .98 I
Glucose' 2.19 3.56 ,i 4.74,
Sucrose 0.30 ~ 1 .07 'i J .1 / I

Dcoxyfrvctosazines' 0.19
I
0.29 0.13

Pructosaxines' 0.11 0.00 0.00

'Sum of Multiple Peaks

v

c

O

4

CAST RECONS

Propylene Glycol
!Glycerine
INicoBnc

Phosphztr
'iMaticAcin ~
'Trihydro7 Bulanoic Acids'
rructose• .
Glycose•

rose
ZxyCructosazines'
LEructosazines•

PM/USA i PM/RCII CPCL
4.561 1 .92 0.43
13 .73 ~i 0.03 14.71
0.77 I 053 0.58
2.69 ~I 2.93 3.88
2.93 . 4.16 3.45
0.84 ; 1 .08 103

0.37 0.04 0.50i
1 .43 0.12 1 .62
3.25 2.51 1 .12
L42 0.74 I 0.74
1 .16 0.87 0.43

,
~

z
c

a ~
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TABLE 32

DS Scan Results for Recons (Ex-Cigarettes) for U.S . Marlboro Styles

(Normalized Peak Areas) .

PAPER RECONS

_
PF KS ! PF 100 MD KS - MDY00 ; LTS KS LTS 100 ULT 10o

Nicotine 1 .06 1 1 .I3 0.96 j 1 .121 1 .00 1.04 1 .02
Phosphate 0.59 ~ 0.63 i 0.49 f 0_56 i 0.50 0.42 1~ 0.52

I

Urct 0.15 0.20 1 0.16 j 0.16 1 0.21 .0.17 ; 0.11
DF's 0.19

,
0 .20 'i O.I8 ! 032 ~ 0.21

,
0 . 16 ! 0.26

Fructore 2.94 2.91 3.02 ~ 2 .60 I 2,99 .3081, 312
Glucose 3 .02 3.12 i 3.20 1 2.69 ' 3.31 3.32 ~ 1 .86
Sucrox 1 .02 0.91 ; 0.66 L27' 0.77 0.99 ' 0.91

IIANDCAST RECONS

e

FT KS IT 100 i MD KS MD 100 . LTS' KS LTS 100 ULTI 100
Nicotinc 2 .61 3.60 i 2.56 I 3.86 I 3.72 2.80 I 2.49

Phosphate 1 63 3.0~ 2.01
I

3.19 ~ 3.41 1 .82 ~ 1 .41
Urca 0 00 00 0.000 0.00 0.00 0.00 0.00. .

IDF's 0.47 0.780.98 0.86 ~ 0.9! 0.48 0.35
Fructose 1 .85 2.82 ~ 1 .50 2.24 I 2.75 2.79 1 .55,0 I
Glucose 2.51 3.74 i, 2.20 3.43 1 3 .96 2.61 ! 1 .58
Sucrose 3 .34 4.89 2.97 I 4.42 3.85 2.66 I . 1 .98

e 'Sum of Multiple Peaks .

A
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TABLE 33

PM ET and Stem Chemistry

EXPANDED TOBACCO
~ . % Chloro8cnic .

% Alkaloids % Ammonia % Nitm!cs ~ % Phosphatcs .'.Acid' % Rutin

Madboro ACET 1_40 0.26 0.5 1 0.6 s 0.86 0.25

DIET 1.63 0.17 0.41 0.6 0.68 0.40 ,

!
Winslon G13 to 1985 ! 1 .95 ~ 0.24 I

~
L5

o
0 .6 0.22 0.15

G13 1987 1.90 0.29 1 .0 0 0.5 0.47 0.27

~n&W D[ET 1987 1 .60 0.29 13` 0.71 0.50

STEM

Q

. .
! % Alkaloids I % 4mmonia % Nitrates % Phosphates . i

Marlboro (977 I 0:80 I 0.10 1 .2 ~I 0.2 I
! l987 ! 0.80~ 0.04 L1'i 0.9~

ro

Q
Y

O

0

s



TABLE 34

PM ET and Stem Chemistry

ExrnrrocDTouncco

I ~ Total % RCQuCmC -

% PG % GlyCeritlC SII$3rS I Sugars (AC02 :~ LC0:1CC % FNcIJ.GC ~ G:ucOSe% SncroSCl

I Marlboro U .S . nceT 1.2 1 .9 5 .0 3 .6 0.0I 0.0 0 .1 li 1.0 0.3
DIET 1984 0A L6 11.2 8.I 0 .2 ~ 0.7 2.6 1 1.4 0.5

I 1987 1 .2 1 .8 9 .7 7.9i 0.0 0.0~ 2.6' 1 .3 0 .5

Winsfon U.S. GI3 1985 ~I 0 .2 2 .4 10 .3 J7 .8 2 .2 1 .0 1 .8 1 .7 1 .3 ~
~ 1997 ' 0.6 2.0 8.9 7 .3 0 .5 0.6

B&W DIET 1987 0.9~ 1 .5 7.4!~ 5,7I 0.1 0 .0 1 .8 0.7 0

STEM

Marlboro U .S .

5

-~ ToW ~ Y Ycluair.o
% PG % GlycerineI Suga s h gza ~ Coccc__ _ _ % Licocic i% Fm_(os ~ x Gmcosc % Sucrosc~

~ ~
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TABLE 35

Comparison of Ammonia Chemistry in Paper Recons by Manufacturer
For U .S . Products Expressed as Relative Peak Areas

' .-- .P04 .

jPM ,Marlboro KS I 356 71 837
PM Ammoniated Brands 543 ' 162 1011
New PM Nonammoniated Menthol Brands ~ 164 '~ 0 316

iRIR Ammoniated Brands
~

~ 474 432 339
I ~

J
Nonammoniatrf_i Bra_••,•_l s s . ' 199 0 ~ 322

i
I f

B&W Ammoniated Brands 1259 143 1694
Nonammoniated Brands 257 0 408

~
L&M Nonammoniated Brands 287 0 365 -

~;LOR ~Ammoniated Brands 909 67 I 1396I
Nonammoniated Brands 394 0 556

Ammoniatcd Brands 2309 405 2584
Nonammoniated Brands ~ 402 0': 407

6t
U
~ ~
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TABLE 36

CIGARETTE CONSTRUCTION
U .S. MARLBORO KS

Year Dry
Density
(mg/cc)

Circumference .

(mm)

Tobacco -
-Weight(mp'
@13.5WoMC '

~ Non-Tobacco
Weig"
!ma1

fllaGon ~apcr (. .-Pape(
'"RraN
(W)

830I 1JO ~---00, 25 0.3'~.I

i p I
I

25.00 0
25.00
25.10 770 0

1~
210 760 240 0.0 29 I 0

758 241 0.0 34
1979 209 24.94 753.' 241 9 .7 32
1 980 20] 24 .91 740 241 9.4 26
9811 211 24 .98 757 240 9 .0 33I

1982 209 25.03 759 236 9 .4 27
1 983 211 24 .96 j 761 231 10.5 31 0]
9361 213 24 .83 757 220 10.2 30 0.6

1 985 212 24 .80 760 221 9.5 40 0.5
1 986 213 a 24 .83 762 219 10.3 31 0.5
1 987 I 212 24 .80 767 217 8.3 i 25 0.5
1968 211 '0 24 .90 768 217 9.4 , 30
1 989 I 213 24.83 Tl4 216 11 .1 ' 32 0.5
1990 211 C 24.86 768 217 12.3 34 0.5
1991 210 24 .82 757 216 12.6 35 0.5
1992 213 24.85 756 216 12.9 41

5
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CAQLE 37

Worldwide Marlboro KS
Cigarette Construction and Pressure Drop

7 ~ '. Open. Sealed '" Fltor I~ Toba
Dry 46 ~' Cigarette ~ Clgare[te I Press ~ . Sectio : FI!ta :

I Country Date Densiry Vent ~I Press Drop Press Drop ~ Drop ~ Press Di up Triecetin
% Filter

Elf,ciency
Paper

Porocity
96 Psper .
Additive .

I ! ~ I z
I

U.S.A . 1991 1992 213 ~ 12 .6 4 .5 i 4 .o _ 2B 21 7.2 39 .8 ~' 3S ~ 0.49

U.S.A.-Export 1989-1992~ 213 i 12 .9 4 .4 'I 4 .8 ~ 2 .8 ~ 2.0 7 .1 38 .3 ', 35 ,, 0.50
Germany 1989-1992I 217 16.5 i 4 .1 ! 4 .7 I, 2 .6 ;

~
'~2 .1 7 .2 37 .4 ' 49 , 0.88

Switzerland 1990-1992 212 ; 13 .7 I 4 .4 ', 4 .8 ' 2.8 2.0 7 .3 38.6 ; 35
I

0.66
9elginm I 1992 211 ~ 11 .1 4 .4 '. 4 .8 I 2 .9' 1 .9 7 .3 38 .4 45 0.80
Holland 1 1989-1991 211 ~ 12 .4 4 .3 ~I 4 .7 : 2 .8 1 .9 6 .9 36] 38 0.50
UK 11986-1991 I 19 .0 4.2 1 .9 5 .5 42

I
0 .54

Italy ~ 1991 207 10.9 4 .5 ',. 4 .8 1, 2 .7 2 .1 6 .5 39 .4 36 ' 0.60 ,
Greece 1990-1992 210 14.3I 4.3', Q 4.9 i 2.7 2.2 7.7 36.3 41 0.65'
Spain I1989-1991 223 0.0 4.71 4.7' 2.8 1 .9 8 .1 38 .1 37 0.63I
'AveraqeEurope' 212 11 .6 4A', 4.8I 2.8 2A 7.0 37.9 39 0.63'I
Brazil 1986-1991 220 0.0 4.9 ~ d.9'I 2.7 2.2 6.3 44 0.59I
Argentina 1986-1992 219 0.0 4.9I, 4.91 2.7 2.2 7.2 33.2 29 1 .49'
Venezuela 1 1991 210 0.0 4.3 i

I
4 .3 2.7 1 .6 35 0.40

Panama 11991-1992 2)4 0.0 4.4'! 4 .4 2.7 1 .7 7.7 39 .0 26 0.42
Japan '1991-1992 218 16.0 4.4'I 5 .0 3.0 2.0 . 3 .4 35I 0.00
Ausba!la 1986-1991 211 13.1 I 4 .1 1 4.6 221 2 4 4.5 30' 0.42
Malaysia-1 1 1990-1981 215 8.21 5.0 5.3 2.9I 2.d 9 .4 39 .3 46 0.50
Malaysia-2 1992 217 10.4 4.4 4 .8 3.1 7 .7 7.2 0 0.60

5

~
7

7

2



-- --._
~ COSFIUFSFiS\LYII\SLSO'PAT(513ACCOI,ITICAPIm

TABLE 38

CIGARETTE DELIVERIES
U .S. MARLBORO KS

V¢ar Tar '
mgldg

Nic ,
mgfcig

-Pu!/
Oerfcig

TARfPU~NIC/PU°F %Filter ~
. E!ticieocy

V¢nilation . .l ARrM-PH 4mmorva
ua/c

!,netaklehyde ~
_~ Ncig -.~

Acroleio .
-uglcig.

I 1970 19.0 1 .36 I 0 .0 I 13.97, 6.0 i 766 26

1971

1972 I
I1973

~I 1974
I

I
, ' 6.2 65 I I

1975 21 .0 . 1 .20 j 6 .9 a 17.50 5.7 60 46

I 1976 , 17.5 ~I I1 .21 8.6 2.03 I 0.141 14.46 70 I I {

1977 16.8 I1 .10 7.8 2.15 0.141 .̂0 7> 0 .0 • 15 .27
1978 16 .3 1 .10 7.8 I 2.09 I 0.141 41 .9 I 0.0 14.82 ~ I 630 ~

~

1979 156. 1 .15 8 .2 190 I 0.140 4 41 .8 9.7 13.57

i
I I

0
15J 1 .14

I

1981 8 .0 I 1 .93 ' 0.143 41 2 I 9.0 13.51
I

.

1982 15.6 1 .26 65 ! 1.95 I 0.148 I 42.2I 9.4 13.17 620 {

1983 16.2 8.8 I 1.84I 0 .127 41 .9 I 10.51 14 .46

1984 167 1 .10 8.9 , 1.88
~

0.124 40.7 10.2 15.18 I 6.2 i i
S1985 16 . 8.9 I 1.88 I 0.129 40.6 I 9.5 14521 ~ 1

1986 6.8 9.0 %1 .87 ~ 0.128 38.7 ; 10.3 14.61 I 64 I 715 I
1ti

1987 8.7 1 .94 :
i

0.133 i 38.7 8.3 14.57 5.5 I 68 i 617
77

121I

I 1988 8.3 1 .93 • 0.140 ' ' 38.5 9.4 13.82 i ' ..

I 1989 8.7 1 .89
I

0.140 39.4 11 .1 13.44 70 I

1990

/

8 .5 1 .92 0.135 38 .1 12.3 14.17
]1991

II

c
8.7 • 1 .87 0.126 38.9 12.6 14.82 5.9 21 870

III 1992 8.8 ! .88 0.132 39.7 12.9 14.20 5.9 31

'B i 2
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TABLE 39

Recent Analysis of Smoke Chemistry for Marlboro KS

7 Smokc '1 ~. Smoke ' Smoke
Tar Ammoma'. HCN Acetnldchydc Smoke, (mg/cig) (ug/cig)

. (ug/cig) (mg/ci€)

U .S. ~ 17.5 17 I 206 0 .87 5.9 ',

Suisse 14.8 21 I 200 ° 0.72 5.8

I I
0

Germany 14.1 I 203, 21
I

! 0.69 5.8
e

Braril . 14. 9 8I 216 I 0.91 6.4

-N

0

v
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TABLB 40

Marlboro KS Worldwide Deliveries

Country Date ~ Tar Nicotine'. .Puffa'Tnr/Nic Tff Nic/Poff

i
I1991-1992 I 16.3 ~ L14 i 8 .9 j 14.3 1.83 0.128

U .S.A.-Ezport
I

1989-1992 15.9 '. 1 .14 ' 8.4!. 13.9 1 .89 O.136
Germany -1992,1989 13 .4', 0.99 8.3', 13 .5 1 .61 .~ 0.119 I
~Switzcrland -1992 i1990 14 .8 ', 1 .05 8.7 ~ 14.1 1 .70 0.121 '
IBclgium 1992 15 .4 I, 1 .07 8.2 14.4 1 .88 0 .130 i

-19911989 14 .8 1 .03 , 8.3 14.4 1 .78 0.124
~UK 1986-1991 13 .0 1.06 ~ 8.7 12.3 0.49 0.122
JFrance 1986-1991 14 .8 1 .05 ~ 8 .~~ 14.1 1 .68 0.119
Italy -19911980 15 .2 1 .01<t 7 .9 ~ 15.0 1 .92 0.128

1990-1992-1992 15 .3 ~ i .i0 8 .5 i3.9 I
I

1 .a0 O.ii9 i

Spain 1989-1991 16 .0 1 .18 8 .1 13.6 , 1 .98
i
I0.146

Austria 1980 13 .2 I 0 .91 8.9 14.5 ; 1 .48 0.102 .
IYugoslavia 1989-1990 I 17 .4 1 .27 I 9 .9 ~ 13 .7 f 1 .76 0.128

1980 ~' 14.8 1 .10 j 9.0 j 13.3 1 .64 0.123 '.
'~,Sweden -1982 I1980 14.6 1 .07 ~ 8.8 13 .6 1 .66 0.122 ',
'Norway 1980-1982 ~ 16.1 1 .14 ~ 9.1 14 .1 1 .77 I0.125
Avc age Europ ( 15.0 1 .08 I 8.7 ~ 13 .9 I 1 .73 0.125 ',

1986-1991 I1 15.1 1 .36 7.7 ~ 11 .1 ' 1 .96 0.177 I
;Argcntinz ~ 1986-1992 ~ 15.3 1 .09 f 7.9 ; 14 .0 li 1 .94 0.138 .
'.VCnezucla 1991 ~I 16.3 1 .11~ 7.71 14 .7 '2.12 0.144
iPanama 1991-1992 15 .6 0 .95 7.2 I 16 .4 i 2 .17 0.132
I,Iapan 1991-1992 15 .1 1 .I8 8 .3 i 12 .8 I 1 .82 0.142 '
':Australia 1986-1991 ~ 13 .6 1 .25 8 .2 10.9 1 1 .66 0.152
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Tt1BLE 41

Cigarette Physical Properties
U .S. Marlboro KS

' 'Jry j
Density' cnt

I'ack
Moisture

.
Cond~honed il
Moisture

opcn
Cig. Press

Drop

Scatccl ,
Cig. Presc
.Drop . ., .i,

. .
'Pot> . Scct .
.PressDrop

.
Hardness

at13.5%'MC

.
End

SL~bifit

.
Cml ,

RctenhonlPuffs ~

1970 0.0 4.5 4.5 1 2.0 I~
971 0 .0

I I I I I1 972 0D I ~~ . ~ o
1973 I i 0 .0
I974 0.0 ~ 4 .4 , 4.4 „ 1.7 .
1977 210 ~ 0.0 I 13.2 13 .5 ~, 4 .5 ', 4.5 1 .3 1 .92 15 87 I 7.8, '
1978 I 0.0 ! 12 .9 I 4.6' ~ 4_6 1.8 is ~ 7.8 .80
1979 209 9.7 ' 13 .3 ~, 13 .4 i

,
4.5 ', 4.7 I 2 .0 2.04 26 I 78 I 8.2 ,

930 07 .4 13.1 :. ~ 4~6 4.9 ~ L9 2.00 18
i

92 i 8.2 I
I 1981 1 21 1 9.0 13 .0 ' t3 .1 4.6 5.0 2.2 2.00 10 99 8.0

~
,

~ I1982 209 9.4 13.2 I'~ t3 .7 4.7 5.0 2.1 2.07 17 96 8.5 '.
( 1983 2l1 • 10.5

I
13 .0 ~ 13 .4 ~ 4.7 ; 5 .1 2.2 2.03 11 94 8.8

1984 , 2I3 101 13.3 13.2 ; 4.7 ~ 4.8 ~ 2.2 1 .96 8 98 8.9
1985 2l2~ 9.5 13 66 14.3 ' 4.7 1 5.0 I 2.1 1 .74 9 100 8.9

1086
I

2I3 10.3 13 .6~
D

13.9 '. 4.7 ~ 5.1 ~ 2.2 I 1.79 8 99 9.0
1937

,
2(2

I
8.3 w13 .71 14.6'., 4.8~ 5.1 i 2.2

1

1 .63 7 ~ 99~ 8.7
1988 I 2I1 I 9.4 13 .6 ~~ 14 .5 -, 4.8 ; 5 .1 ; 2.2 1 .76 7 I 98 8.7
1989

I
213 llt~ 13 .5 ~i 15 .2 ~ 4.5 ~ 4.9 ~ 2.1 1 .80 7 ~ 98 8.7

1990 2l1 12.3 13 .6~ 14.9 , 4 .5 ~ 4.9 2.2 1 .99 6 ~ 99 8.5

1991 2(0 126 13 .1~ 14.1i - 4.6j 5.0 ~ 2.2 6 .1 99~ 8.7~
1992 213 i 12.9 13 .3I 13 .5 i 4.5 4.9 ' 2.1 2.01 4 98 j 8.8

5
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TABLE 42

Worldwide Marlboro Cigarette Physical Properties

Dry
Dcnsily I

0nd
Stzbility :

Coal
Rclcn6on I

. liardncvs ~

6~13.5%M .C .
Tobacco Secflon
PressureDrop

- Puff ~~:
Numbcr .

jU.S.A. I 212 11 6 99 I 1 .93 ii 2 2.2I 8.7Il

IU .S.-Ezport 2131 5 i 99 ~ 1 .94 ; .~ 2.0 8.4 I
~

iGermany 217 71 100 2.13 2.1 8.31

IGreecc I 210 4 100 I ~ 2.04 I 2.2 8.5

~lIOlland 211 5~ 99 ~ 2.20 1.9 8.3~
Switzerland 212 5~ 10(T 2.t1 2.0 8.7

Italy 207
~

7 97 1 .96 2.1 7.9

ISpain 223 I 9 I 100 187 I 1 .9 8 .1

IJapan 219

~
I, 7 100 ,, 2.46 2.0 ~ 8.3

~Brazil 220 .1 7~
I

2.0 7.7i
~IArgcntina 219 I 41 97 1 .90 2.2
~

7.9

I Vcnczucla ~~ 210 6 i 97 1 .90 ~ 1 .6 7 .7 I

I,Panama 214 9 97! 2.181 1 .7 7.21
c

I

~
I

Malaysia (RJR) _ 217 1 19 I 1001 2.18 1 .7
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TABLE 43

U .S . Marlboro Styles Cigarcttc Construction

~ j
T.r ~ Stvle

Dry
Dcnsitv

'OPen Smled
4. .. C Eereae 'Ctgarene

Ventl Pres.e Drop Prees Drop

i Tob
f Nr iSech n% Pilter I

l .Pres Drop ! Press Drop .Triecetin
% Etlter

Efficiency

.
. P pe
Po osttv

- .
% P per I Co J t1onW
Addnive*lmrmm %

9

Mer!boro PF KS I 211 12 .0 I4.6 ~ 5 .0 i 2.8 I 2.2 7.9 78.6 35.0 0.49 14 .4
M.rlboro FF tlp 212 I4 .9 4 .8

I
5 .5 ~ 3.1 2S5 ~ 7.8 40.3 38.0 0.49', 14 .5

IIMerlborolMD li KS 213 18.7 4 .6 5 .3 I , 3.2 J 2.1 i 7.9
I

42 .8 31 .0 0.52 ~I I5.2 '

Merlbo.oj LT ; KS 2t3 22.5 4 .9 5.9 e 3.9 2.0 ~I 7.5 47.3 39.0 0.47 1dJ
Merlboroi LT j 100 214 34.7 4 .8 i 6.6 4 .2 ~ 2.5 ~I 7 .4 51 .5 j 32.0 0.45 1 4 .4

I
Merlboro-UL' KS ' 90 42.9 4.41 -b 6.3

I

I
4.6j 1 .7 57.7'i 44.0' 1 .10 i 13.9i

Merltroru' UL ~ 100 187 48.6 4 .3 6.7 4 .5 63.01 46.0 2.85 14.0

b

Ge

5

n ,~
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TABLE 44

U .S. Marlboro Styles Dcfiveries

Tar Slylc . Tar ::Nicotinc Puffs -Tar/Nic' .- Tar/Puff ~Nic/Puff>

Marlboro PP KS 16.2 i 1.14 8 .8 114.2 ~i 1 .84 0.130
~ Marlboro PP I00 15.9 1 .18 9.9 j 13.5 1 .61 0.119

Marlboro MD KS 12.6 0.88 ~ 7.8 14.3 1 .62 ; 0.113

I
~

. Mar!boro~ LT :CS I 10.6 0 82 I 3.0 12.9 ~ : 33 I 0 .03 .
I Marlboro! LT 100 I 10.4 O.ST~ 9.7 12.71 . L07 0.085

Marlboro UL KS ' 6.0 0.51 6.8 11 .8 0.88 0.075
Marlboro UL r100 6.0 0.51 8.3 ; 11 .8 0.72 0.061

0

v

0

~ a~-,
C)
O 5
,2

I
1



TABLE 45

Approximate Elasticity Values (Relative to Marlboro FF KS = 100)

~

! Tar Elasticity (Per Puff) "

ire• KS I 100

MDKSI 95

LT KS 107

LT 100 I 109 e

IUL KS i 100

c

0

0

0

5

~
O

cc
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TABLE 46

PM Casing Technology - 1976 (1)

Pluo-Cured/
Gricntal

pluc-Cured
E•T

Burley . .
. Casing

'~ BurleySide
TopDrcasiag . .

.B(end
(Prc-Cutter) ; Stem(2)

Casing Wcight Gain e : ~ 6.1 6.1 19.7 e 2 .5 0 7.9

a
PossiblcIngredicnls: I-InvertSugar -InvertSugar -Sucrose ' -PG Steam- -PG

0

I PG . -PG Cocoa -G!yccrine -
0

I I :yceri e~'i lic~~ce(Rtnekl -InvertSugar
P

I~ '.-Chocolate Liquor -St.7ohn's Breadi
(Ffigh Butterfat) ~ I

I
I

-WhiteNoncrystaline ',-Flavors
, .

~'

Powder !I (ChocolatdMap!e)

I I b II I-SynlheticHoney I i

m c
-(I) Suspected casing use in circa 1976 . More recent information makes the addition point

r`o of traditional bur~cy casing (e .g., sucrosq licorice) questionable . Some or all may now

~~ be at tlie top dressing step .

(2) No chemical cvidencc of stcm casmg has becn determined .

cn ~
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TABLE 47

Marlboro Flavor Tecbnology
)

FLAVOR

- Addition Rate is 2.4% Total oF Which 0 .8% is Solids Content '

a
- Possible Ingredients

. Indication of Sugar/N113 Reaction Products and Sugar Caramel ProducLt Dominating the &lavor .

(Possibility of PM's Practice of Their Patent 4 .236,606 of 9/pl/8t -Sugar/NHl RXN with Fatty Acids .)

. Synthetic IIoney Flavor

. Chocolate Flavor o

. Covmarin Substitute

. AniscOit Q

. Valcrian Root Extract
-. Coriander Oil

. Oil of Sweet Birch

. Rum, Sherry or Cognac ~

. McnthoVPeppermint Oil

- Pack Aroma
b

Fruity
Winey c

. Vinegar (Acetic Acid)

. Ghocolate

5

0
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TABLE 48

U .S. Domestic Marlboro KS Changes Over Time

i, Ban[caS
Leaf P2pBrRecon ABCOn-S t ern -

'GOIng~F,lav~•tn~' ITDlal Barette~-Daslpn
BY'ArpEVCls rleclpp 5 PrpceisiDO

. ,.i
_ _ G . . . . .

IWd iPLaAJYG lewvndlawl I .

19!s '~In:rt. .Gl..a lan.rtG[c .(n .

~

~

In6 lyKpr.qls.a ImeWls.nl I ~

~

Iw...r. .

I

i fdL.al ~lu.endL.al ~Irrtn.fd NPttr.PnIsv
iY/P l. .nu.Nfe.al IIw.Wl..el .ImrtAle.a Ircrt.d p .uvdL.A ~~

19]9 4 .rt..N1< ..1 IlwenJle.al Il~nd[ercl PlnDlu Adb<Ymt
~rcn.nLl< . ..I ta'eMis.el Io.nrllertl vdlsrE

~I ' Jrt lu ..ndl..el Wsredf...l sm.vale.A Isn..dTd.h..PD
19R Abk4 DAPlIrv .mJ Hitnt .JAbledVrt. ito.eWL.al iln.ertdle..1 ~ ~

19r1 . I InrceWNitnr. . :Ie.FW1eM . d9R.n(PCG.W IevueG<Srt/lm.ndNnnlnYUNWRt
L.n.N /..a Ir^•~nJ Lrcl Im...d Otnic

!/u.emJ[e.et IrcnavJ I

Im.endle.el IlmeNlevel I lev<rtdPlliuPlfslxy

IMr w dpMNm-OAPP.Kr Q) ~ I
~ I L..nASt !Ircn. d/0lOIR••1^e 1

19ry pinw4d lM-SMrtTd. I

I
I lmendLe .e III

IVn n..dle.al Ip.W[~..1 '

I

ta.erdlnnl .dVat

a

I

N

Iwl Im.nLl.sl (msndlpsl

. .

L

ro

c

0

5
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Tt1T3LE 49

Summary of KOOL KS Changes

Blend Casiao'Riavo :iqq

1974 ~Casing Changed: PG Reduction

1975

II F9avor Change : Synthos EGmination Alcohol Reduction ,e

1976 0
1977 Synthetic Menthol Used
1978 PJS Replaced PCL 0

Oriental Increased
Off-Shore Burley Added 0

1979
1980 Q
1981 L•T-1 Added (4%) Casing Changc

Menthol Level Reduced

31982 ET Increased (8%)
1993 MET Replaced G-13
1954

m

1985 Changed to New Qlend,o Changed to New Casing/Plavor/Mcnlhol .40%
1986

CJ 1987 c
1988 Menthol to .425%

0

~1989

1990
1991

IDensity Reduced
I Plasticizer Changed
iPaper Changed
iDensity Reduced

Changed to New Design

Paper Porosity Increased
Paper Citrate Reduced
Reduced Circumference

3
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TA13LC so
U .S . Marlboro KS Changes vs . Constants

I ~ What's Changed? . WhaCs Reasonably Constant?

BLEND Paper Recon UP Total By-Product InclusionI
Bandcast Recon Down Oriental LevelI
Second Paper Recon Added ~Oriental Type ~

ET Level iFtuclBurley Ratio

Er Type (ACL•T-> DILT) ~~
Stem Level Down

Off-Shore Tobacco Level '

~I
0

CASNG/FLAVOR "GUp '° . ..!cyCasing

GlycerineUp Q Flavor !il
Fluc-Curcd Casing/Sugar Level Up 1

COMI'ONGNTS Paper Recon DAP Added IBand Cast Recon DAP ~

Pzper Rceon Urea Added
I

Propyl Praben Added

DGS[GN/PHYSICAIS Density Up Tobacco WeightI
~' Circumference Down IPapcr Porosity

~ NTW Down . Tar/Puff

i ` Paper Citrate Down !Filter Pressure Drop
Vent Added2

I Puffs Up
Filter Efficiency Down~
Pressure Drop Down

_ Tobacco Section Pressurc Drop i
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LEGEND FOR ATTACHED FIGURES

A, Australia
B Brazil
C „Greece
E Average Europe F Finland

G Germany
H Holland
I Italy
J Japan
K UK
L Belgium
M Malaysia (RJR) r
N Spain
O Lucky Strike Export
P Panama
R RICHLAND (B&W)
S Switzerland
T Argentina
U USA
V Venezuela
W Winston (US)
X US - Export

VIC VICEROY KS
CAM Camel Filter KS
WIN Winston KS
MAR Marlboro KS

FK FF KS
FL FF 100
MK Med KS
LK Lts KS
LL Las 100

UK Ult KS
UL Ult 100

UF US Marlboro FF
UM US Marlboro Medium
UU US Marlboro Ultra
DF German Marlboro FF
DL German Marlboro Lts

MUB Marlboro US Blend
MGB Marlboro German Blend
RBB RICHLAND B&W Blend
WRB Winston RJR Blend
MBB Marlboro Brazil Blend .
MAC Marlboro ACET
MDT Marlboro DIET
BDT B&W DIET
W07 Winston G13 Pre '87

o WG8 Winston G13 Post '88

UFjL Marlboro FF KS US
UFL Marlboro FF 100 US
UMK Marlboro MD KS US'
ULK Marlboro LT KS US
ULL Marlboro LT 100 US
UUK Madboro UL KS US
UUL MarlborooUL 100 US
GFK Marlboro FF KS Germany
GFL Marlboro FF 100 Germany
GLK Marlboro LT~CS Germany
GLL Marlboro LT 100 Germany

4

N

m

B i 2 5 CbG14
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FIGURE 1
BLEND CONSTRUCTION/EXPANDED TOBACCO
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FIGURE 2
BLEND CONSTRUCTION/STEM LEVEL
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FIGURE 3
BLEND CONSTRUCTION/PAPER RECON LEVEL
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FIGURE 4
BLEND CONSTRUCTION/BANDCAST RECON LEVEL
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FIGURE 7
U.S. MARLBORO KS ALKALOIDS
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FIGURE 12
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FIGURE 23
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FIGURE 24
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FIGURE 25
U.S. MARLBORO KS VENTILATION
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FIGURE 26
U.S. MARLBORO KS FILTER EFFICIENCY
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FIGURE 32
U.S. 3LIRLBORO KS TAR DELIVERY
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FIGURE 58
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FIGURE 59
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FIGURE 60
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FIGURE 61 I
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FIGURE 62
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FIGURE 63
Schematic of PM's CLD Process
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FIGURE 64
Schematic of PM's Cut Rag Drying Process
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134. PGS-BD43-84 ; Chao, L. C ./Bryant, fi: G . ; The Measurement of Smoke Vlelds as
Function of Puff Parameters for B&W and Comparable CompetilNe Brands

135. PGSB047-8i ; Deines, W. H . ; Hong Kong C9nsumer Panel Evaluation of Kent KS
Improvement Candidates

136. PGS-B058-84 ; Lauterbach, J . H./Lin, 0. C. ; A Study of Thirty-PNe USA Commercial
Blends Using X Ray Fluorescence Spectroscopy 137

. PGS-B057-84 ; Denier, R. F . ; Pressure/Time Effects on Ammonla ImpregnatedTobacco
R

138. PGS-B07284 ; Denier, R . F . ; PET Processing of Ammonium HydroxideTreated
Tobacco

139. PGSB07P84 ; Crain . W . 0 . ; Marlboro 2&'s KS and Marlboro 25's Lights KS

140. PGS-B094-84 ; Delnes, W. H . ; Hong Kong Consumer Panel Evaluation

9
141. PGS-B129-83 ; Walker, K. M . ; Analysis of Sugsr/Ammonla Reaction Products

142. PGS-B130-83; Afford, E . D ./Hsieh, T. C. ; A Major Sugar/Ammonla Reactlon Product In
Matlboro85's 143

. PGSB134-83; Maynor, H . W.; Determination of Ammonlum Ions In Smoke by lon
Chromatography N

144. R&D-BO15B5 ; Johnson R. R . ; Integration of 1983 and 1984 Nonmenthol Brand Survey
Results s

145. R&D-B0t &84 ;Johnson, R . R. ; The Unique Differences of PhAip Morris Cigarette Brands

146. R&D-B020-84p Hilton . D . C. ; September 1963 Competitive Brand Report r
B ! 2 58688
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147. R&DB024-84 ; Hilton, D . C. ; October 1983 Compelitive Brand Report

140. R&D-B040-84 ; Gordon, D . L; Project Benmac : Associate Process Comparison

149. R&D-B04284 ; Ems, J . L . ; December, 1983 CompetllHe Brand Report

150. R&D-805D-84 ; Ems, J . L ; January, 1984 CompetifNe Brand Repon

151 . R&DB123-83 ; Hilton. D. C; April 1983 CompetH'rrve Brand Report

152. MEM-L024-85 ; Kinnard, P. J./Few. G. A ; The Amelia Launch: Mapping of Amelia
Against rts CompetM1ors in USA and Hong Kong Markets

153 . R&D-L072-93 ; Invin, W. D . E ; Sldestream Emission Levels From Leading Competilor

( ; Brands Selected from Eleven Markets

154 . MIS-B108-83p Chakraborty, B . B ./Gordon, D . L . ; Trip Report-To Scandinavian

155 .

Tobacco Company

R&D-BO60-86 ; Walquist, R . W . : Redryer Simulation on the BATUKE R&D Tobacco
Processing Cylinder

0
`~[I 156. D . ; Comparison of PmasisPGS-B061-86; AJford E RCB and CPCL's~ , . ,

157. R&D-8002-79 ;Ems, J . L:October, 1978 Compet¢ioe Brand Report

158 . R&D-B015J9; Conway, W. R . ; January, 1979 CompetitNe Brand Report

~ 159 . R&D-B025-79 ; Conway, W. R . ; March, 1979 Competidve Brand Report

i 160 . R&D-B027-79 : Conway, W. R . ; Aprii. 1979 Competitive Brand Report

161 .
a

R&D-B033-79: Conway, W. R . ; May, 1979 Competitive Brand Report

162, R&D-B038-79 ; Conway, W. R . ; June, 1979 Competitive Brand Report ~

163. SMA.6156-64 ; Maynor, H . W., Lln, O . C . ; Automated Ion Chromatography Method for
a

164 .

Determining Ammonlum Ions in Clgarette Smoke (Relssued Apri 14,1987)

PGS-BD15 -87; Chao, L C. ; Determination of Urea In Cigarette Tobacco Blends

165 . PGS-B01987; Johnson, R . R . ; 1985 Key Brand Study: Analysisof Blend Components

3

1
1

166. PGS-B018-87; Johnson, R . R . ; Richland Blend Changes In February, 1986 : Analy4lcal
Changes Versus EII Cuner and Madboro

9
167. MEM-B070E6; St . Charles, F. K ; Comparison ofViceroy and Madboro KS Vapor

Phase Added to Rlchland KS Smoke

168 . MIS-1A4b877 Orelliq R . A., Harding, B. C . ; Product Development Review Number 17
Project Globe : Competitor Product Strategy Part t : Marlboro

169. PGS-B049b7 ; Johnson, R . R . ; Casings Analysis of Budey and Flue-Cured TobaccosP
from Madboro KS and Wlnston KS.

170. PGS-B062-67 ; Johnson, R . R . ; Reformulaled Marlboro Menthol KS by Philip Morris

171 . PGS-B063-87 ; Johnson, R . R . ; Marlboro Lights Menthol KS and 100's by Philip Morris

172. PGS-8067-87 ; Johnson . R . A . ; Cambridge Full Flavor KS and 100's by Ph01p Morris c

812 5oG89
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T 173 . R&D-B023-79 ; Conway. W. R . ; February, 1979 Competitive Brand Report

174 . RES-Gg06-87 ; Hass, W./Heemann, V./Koene, H . C ./Kopke, U . : Taste Modifier NR.6,

T
175 .

PM's Flexible Strategy of International Blend Management

RES-GOD8-87 ; Hass, W./Heemanq V ./Koene, H . C ./Kopke, U . ; Taste modifier NR. S.

` ..
Recon and Nicotine Scavenging

176 . PG$-B084-87 ; Johnson, R . R . ; Ten Years of Tracking Marlboro KS

177. PGS-8085 -87 ; Johnson. R. R . ; Tobacco Chemistry of Marlboro and Richland Blend
Components

178. MIS-L063-87;Crellin, R . 0./Harding, B . C . ; Product Development Review 18 Project

C 179 .

Globe : Competitor Product Strategy Pan 2 : B&H Special FAter

MIS -L0098$ Harding, B . C. ; Product Development Review 19 Project Globe :

I3 180.

Competitor Prod~ct Strategy Part 2 : Camel

R&DB015-88c Gordon. D, L : The Secret of Marlboro

~r . 181 .

182 .

MIS-L04988; Harding, :B. C.; Product Development Review 24 Project Globe :
Competitor Product Strategy Part 5: Dunhill King Size

PGS-B03988; Goodman, P. Ad Madboro Lights KS and 100's Box Menthol

183 . PGS-B040-Be ; Moldoveanq S . C./YJang, M . ; The Role of the Anion In the

^
184 .

Sugar-Ammonlum Salt Reaction
O

PGS-B041-881 Walker K M . ; The Urea Content of Marlboro KS ReconstAuled, lJ
n

85 .

,
Tobaccos 1987-1988 Product Manufacture

a
RES-G004-BB ; Hass, W./Heemann, V./KOene, H . C ./KOpke, U . ; Taste modifier No. 7,

= If

186.

NicotlneScavenging-AConsequenceofAmmonlaRelease ,

MEM-B027-89; Walker, K M./Jenklns, C . B. ; Determination of Urea In Experimental

-Ltl
i

87 .

Paper Reconstituted Tobaccos

PGS-8009-89 ; Ems, J . L ; Alplne Full Flavor and Lights St;4es from PhOip Morris

188 . PGS-B025-89; Ems, J . L : Marlboro Ultra Lights KS and t00's Indiana and Oregon Test
I.

189.

Market Test Market Products o

MEM-B02689; Maynor, H . W. ; OuanthatNe Determinatlon of 2.5/2 .6

19U .

Deozyfructoszzlnes In Madboro KS, EII Culter, 8&W PM Blend SlmulatWn, Winston KS
and Doml KS 9

PGS-B003-89: Ems, J . L: Marlboro KS Menthol-Recent Findings

191 . MEM-B00989; Gordon, D . L; Changes InlYlnston KS e,

192 . MIS-L05988; Harding, B . C. ; Project Globe: Competitor Product Strategy . Pan 6: S O k
I

N 193 .

194 .

Cut N

MIS-L060-88; Crellin, R. A/Harding, B . C. ; Project Globe : Competitor Product
Strategy, Pan 7 : Marlboro Ughts

MIS-L.O67-88 : Crellin, R . A/Harding, B . C .; Project Globe : Competitor Product

S

Strategy . Part 8 : Kent
F

B12 58690
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195. MIS-IA68-88 ; Crellin, A . A/Harding. B. C . ; Project Globe : Competitor Product
Strategy, Part 9 : Canier

196. MIS-L062-88 ; Crellin, R . A ./Harding, B. C . ; Project Globe : Competitor Product
Strategy, Part 10 : John Player Special

197. MEM-B036-B9 ; AgyeiAye, K ; Analysis for Possible Presence of Binders on Paper
p Recon from Madboro KS (4/88)

198. MEM-B039-89 ; Walker, K M . ; Purgeantl-Trap Analysis of Madboro KS, Winston KS,
Doral KS and B&W Blends

199. PGS-B031-89 ; Moldoveanu, S. C ./Chakrabony, B . B ./Colby, D . A/Wang, M, ; Pyrolysis
GC-MS of the Polymeric Materials from the Sugar-DAP Reactions

200. R&D-B032-89; Johnson, R . R . ; Ammonia Technology Conference Mlnutes, Loulsvillo,
KY May18-19, 1989

201 . PGS-B040-89 ; Moldoveanu, S. C./Johnson, R . R.p Use of PY-GC-MS to Estimate Strip
Blends

202. PGS-B041-89 ; Colby, DA./Johnson, R . R. ; Routine and Semi-Routing Tobacco
Chemislry Measures on Adverb Sample .s

203. MIS-H003dl9 ; Product SpeciaLsts Meeting Book II Leaf and Process 204

. 6FLN-8050-B9 ; Allortl, E . D./Hashimoto, S ./Johnson, R. R. ; FactorAnalysls of DS
Scan Data ~ .

205. FL7J-8057-89 ; Colby, D . A ./Johnson, R . A . ; Adverb Clgarette and Smoke Chemistry
Evaluallons '

a
206. FLN-B059-89 ; Moldoveanu, S. G./Alford, E . D ./Johnson, R . R . ; Pyrolysls Comparison

of the Dark Recons From Marlboro KS and EII Cutter

207. FLN-B055~89 ; Riley, K A ; Smoke Quality ol XEBR Formulations For Project Adverb :
Internal and DupontAsscssments

208. R&D-B053-89; Lauterbach, J . H ./Johnson, R . R . ; The Project Adverb Study of
Matlboro KS

209. FLN8070-89; Alford . E . D ./Johnson, R . R . ; A DS Scan Study otCompetuNe Paper
Reconstituted Tobaccos

210. FLNB00'/-90; Johnson, R . R . ; Tobacco Panicles Slzes and Welghts In Marlboro KS
and In Adverb Samples P

211 . FLN-B012-90; Johnson, R . R . ; Second,S'erles of Adverb Cigarettes : PSD's of Blead
Components p

212. R&D-M002-90 ; Rodrlgues, A . A. S . ; Studyon Pyrazine Precursors

213. FtN-B083E5 ; Honeycutt. A . H.; Comparisons o(Vlceroy, Marlboro, and Winston KSe
Smoked Through Charcoal Fllters

214. FLN-B082-85 ; Honeycutt, R . H . ; Comparisons of Viceroy, Madboro, and Winston KS
Smoked Through a Cambridge Pad

215. R&D-B031-90, Johnson. R. R . ; Second Annual Ammonla Technology Conference :
Commercializatlon of AmmonlaTeohndogy Louisville, Kentucky, June 1143, 1990 C

B12 53691
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T 216. FW-B006-91 ; Burch, T. H./Moldoveanu. S . C ./Johnson, R . R . ; Paper Reconstituted

Breakup Is Not Due to Factors That Are Analy2ed by the D's Scan Method

2t7. PGS-B002-91 ; Houpt, S . T . ; Evaluation of Commercial Low Stdestream Papers

218. FLN-B06190 ; Johnson, R . R . ; Thickness of Marlboro and Richlantl Pecon Strands

219. FLN-B0699q Burch, T. H./Moldoveanu. S . C./Johnson, R . R . ; DS Scan Study of
- Paper ReconstHuted Tobacco in Marlboro

220. PGS-B049-90 ; Al(ord, E D./Matiella, J. E . ; Development of Detailed Smoke Analysis
Scans

221 . FLN6024-91 ; Moldoveanq S . C./Johnson, R . R ; Rouline Anatysls on Best CPT2 and
Several Marlboro Versions

222. FW-B021-91 ; Burch, T. H./Moldoveanu, S . C./Johnson, Ft . R . ; DS Scan Studies of
Band-Cast Recons : Rlchland Vs. Marlboro

11

223. PGS-B032-91; Moldoveanu, S . C./Walker, K M ./Burch, T. H./Rouse, C . A. ; Analytical
Results Regarding CPT-2 Revlew Questions

224. CMP-B055 -91 ; Olges, T.; Competitive StrategicAssessment Updates

225. Nford, E . D . ; DS Analysis of Stems Used in Marlboro . .

226. Alford, E, D . ; Paper Recon from Madboro KS and Marlboro Menthol Lights 100's

227. Alford, E . D . ; Paper Recons from Austrian and German DP Madboro KS

228. Alford, E D . ; RJR Paper Recons
d

229, PGS-B068-89 ; Tnompson, B . L/Hashimoto, S . ; Blerxl DiHerenllation by Near Infrared
Spectroscopy

230. Filho, I . V. ; Wodd-Wlde Best Pro/eot Repons No. 4 (SC)

231 . Moldoveanu, S . C./Kulshreshtha, N. P . ; Conrparison of Marlboro KS and Winston KS
from Russia with Those Marketed In U .S.A 'p -

[l
N

I

I

232. Moldoveanu, S . C./Kulshreshtha, N. P . ; DS Scan Identification of Several
Sugar-Ammonla Chemistry Compounds In Dark Recon 11

233. PGSB008-92; Moldoveanu, S . 0,/Conway. W. R ./Kulshreshtha, N. P . ; Analytlcal Data
on Several Dark Recons

9
234 . PGS-B007-92; Moldoveanu, S. C./Conway, W. R ./Kulshreshlha, N . P . ; Analytical Data

on Several Paper Recon Materials

235. PGS-B00992; Moldoveanu, S . C./Kulshreshtha, N. P ./Agyel-Aye, K ; DS Scmi and
Other Analytical Results on Single Strand Paper Recons from Marlboro KS

236. PGS-B01P92 ; Moldoveanu, S . C./Kulshreshtha, N. P ./Frank, D. M./Gordoq D . L; DS
Scan Comparison of Manboro KS from Different Countries

237. Gordon, D. L ; Meetings wfth Dr . Kausch (October 1-2, 1991)

238. Gordon, D . L ; WWB Product Development Meeting (January 1982)

239. Hollweg, Dr ./EdelbueRel-Einhaus, Dr. ; Marlboro Europe r
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A 240. Harris, I . R ./Stotesbury. S . J . : The Analysis of Room Temperature Volatile Compounds

241 . Irwln. W. D . E ./Crellin, R . A. ; Marlboro Brands from U .S.A. and Germany

?' 242. R&D-L02691 ; Irwin, W. D . E. ; Marlboro KS and Two Competitor Branos In Five Markets

243. Schneider, W./Bartels, J ./Hass, W./Heemann, V . ; WvVB PM Products
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(':>s .~, t) l .l .~ .,1 . . S (~>AI<,

MAVUPACIVRL ~~~
C`L'SIRP LOCATION ~ DATE

\LA..L°AEO TOTAL i
~ MKThLLARE MARKET

MARLEORO I . I
.~ SfICKS
(MIL["SON)

USA USA I 1991
F

26.2
I

5091 W 133384 ~i

USAD(PORTTOTAL ~ USA 1991 I08600 I, TOTALPME%PORT

HONG KONG ' USA 1989 36.8 'II50 2631 "

I KOREA . USA I 1989 91ID0

I

I SINGAPORE 'i USA 1991 22.9 39A U 823 I

I

' UK "E 1990 2.4 956W 2390
I
I,

' BELGIUM 'E' 1991 18 1 1"I60J 3186 ',. . U

HOLLAND 'E" 1991 20.0 1T1W

I

34C0 '

FRANCE 1991 (Q.6 9'/IOO 190R '

DENMARK -E" 1990 0.5 6600 313 .,

GkEECE 1990 3.7 290W 10'!3 '

eSWII-GERLAND 1991 22.3 16100 3590

NORWAY 'G' 1990 12.8 2900 TI

FlNLANO 1991 31 .2 T200 22,16

AUSTRIA ~ AUSTRIA 1990 9.7 !44N 1397 I

~ . RALY "E"/ISALY 1990 18.4 94600 12406 ~I

i SPAIN 'E I991 12.4 MRq IWi8

'i CANARYIB "El3 1990 1"/.2 4800 826

~. SWEDEN 'E' 1990 6.2 10800 6I0

TOTAL ~66138 II

GERMANY GERMANY 1990 23,6 I21500 28624I ~,
c I i

IAPAN ~ ]APAV 1990 1 .3 Z]W00 3522 I

AL•SLRN]A I AUSTRALIA ~ I990 1 .9 34600 65]

MALAYSIA MALAYSIA

I

1989 3 .4 I]8W f05 S9ARE 15 PM TOTAL i

VEYEZUALA VENF2UALA 1 990 3 .] 19'10J R9

BRAZIL BRAIIL 1991 ! 2 .1 155)00 3270

ARGENTINA ARGENTINA 1991' 12 .1 34900 4}2J

' OUATAMALA -GUATAMACA I990I 2 .4 1800 43

PANAMA ~ PANAMA I991I 15 .5 TM 113 I

TABLE A-1
MARLBORO SALES VOLUMaS



Co.e~lul .r .\ ..,- . . Eeb'rA ~ro ;1 Co ! .r 1c 1:Tios

I ~_n>:U 4 r .1F:h'
COCA.n1' LOCATION

% TOTAL
LIG:'T 'K~ D 4F}: % TOTAL

ATE %EC % SC6M RECUN kL..V:~ RECOY
ITOTAL .

BY-PRODUCTS
;

SAUD[ USA 1986 18 .0 . 4.0 ' 15.0 5.0 r~ 20.0 26 .0
SAUD[ USA 1 1989 13 .5 a,i 1a .9 5.4 20.3 25 .0
SAUDf USA ! 1990 10.3 2.3 17 .4 l 5~ 21.2 25 .5
AVERAGE 13 .9 Ai 15 .5 15,4 21 .2 24 .8

THAILAND USA 1991 8 .2~ 2.1 15 .6 ~ 6.J 19.9 22 .0
TIIAILAND USA 1991 8 .4 1,5 14 .3 2 .8 22,1 2],9
THAILAND USA 1992 90 2.2 0 14 .5 6 .8 21 .3 23 .5
TAfWAV USA 1989 9 .0 2 .3 19 .3 6 .7 25 .0 22 .3
TMVAS I USA 1991 9 .6 1,65 U.4 7 .1 20.5 22 .1

~SINGAPORE USA 1 11 .0 Q 3 .0 17 .0I 70 2F.0 22.0
SI.NGAPORE USA 1999 8 .4 2.6 1i .9 6 .2 2A .1 26.7

SINOAPORE USA 1990 9.3 3 .5 16 .2 4 .9 2L1 24 .6'i
PARAGUAY USA 1939 7.5 3 .0 16 .3 6.6 23 .2 25 .] '
PARAGUAY USA 19p0 9.7i I< 16.1 i 6 .3 22 .4 25 .H
PARAOUAY ~ USA 1991 5 .2i 2 .7 165 6 .0 22.5i 25 .2
PARAGUAY USA 1991 : i.3 2 .6 15.3 7 .6 22.9 25 .3
KOREA I USA ~ 1991 i] I IA I53 5 .2 2J .t I 24 .7

ISRAEL USA :989 1 .5 I 2.9i 12,3 ; 6.1' D.d 26J
ISRAEL USA I 1990 IO .I 2.9 ~ IAS 6.6 22 .4 )SJ
ISRAEL USA 19D1 7.2 2.3I 1i .i i.0 24] 2] .0

HONGKONO USA 1986 11 0 3 0 16 0 5 0 21 0 24 0C . . . . . .
IIONOKONG USA 1950 9 .1 2 .7 19.71 6 .5 26.2 23 .9

HONG KONG USA 1993 6 .9 2 .1 20 .3 6 .2 26.5 28 .6
HONG KONO USA 1992 9 .7 5 .1 15.3 8 .0 21 .3 2E.4

CHINA USA 1991 i .E 2 .2 18 .2 7 .1 25 .2 2i.a i
G CHINA ' USA 1992 i.3 2 .3 24 5.6 2l0 25 .1 ~

AVERAGE i

I

I

I I

8A 25 16 .H

~

6.3

I

23. .2 I

I

25 .i

TABLE A-2
MARLBORO KS
BLEND COMPOSITION



.. ,~ - ~--. . ci~SrIDl . ,~1 .~~ I . . .,1rn
_
'i~JM~cos:"" .'*iaTtzw

®

~
:-CAUMPI

S~scr~c-r' e~ .
:°CATV`L DATE 4 E? _ '4~IEM -

, . .~ 1..JP
I ' RtCON

. ~, .-~ b 4 .
I .RELO

, %iOTAL
'AECON

%TOTAL
I BY-PRODUCTS

IUSA USA ~ 1920 0.0 0.0 Id d :~ IH d 8A
USA USA ' I9]8 6.0 ~I 6.a 9 .3 ~ 12.0 21 .3 1 .]I
USA USA 1981 I0 .8 i 43 I6 .0 J~ 2L5 26 .3 '
USA USA 1986 10 .0 2J ISS 6.6 22 .1 4 .8
USA USA 199I 2 .6 2.9 ' IJ .d 5.6 22 .6 u.J
USA USA 1992 68 1 .9 18 .2 ~ ~ 5 .4 23 .6 u5

AVERAGE91J2 ~ 7 .2 2.4 I 17 .3 I~ 5 .4 2J .2 25 .6
C

VENE2VALA VENEZUALA 1591 0.0 12 .1 0.0 ! 18 .2 182 30.3

I l

J I

I IPAp'qMA PM'AMANSA 19]d 2 .6 8 .6 19 .6 28.0
PANAMA PANAMA 1991 O .D 9 .9 9.2 0 .0 9.2

I
~ 19.1

PAYAMA PANAMA 1992 0 .0 11 .5 10.3 0 .0 10.3'21c .
AVERAGE91-9L

I

00 10 .] 9 .8 0 .0 9.8 20.5I

BRAZIL BRAZIL 1974 0 .0 23.0 0 .0 0.0 40 2J 0
ERAZIL BRAZIL 1975 0 .0 1].0 0 .0 0 .0 0 .0 17 .0

BRAi1L BRAIIL 1956 0.0 22.0 0 .0I 0 .0 0 .0 22 .0
BRAZIL BRAIIL V 1991 0.01 20.0 J .0 0.0 0 .0 20 .0I

AVERAGE ; 0.0 ; 20.5 00 ~ 0.0 0.0 20 .5 1

1ARGENTINA ARGENTINA 1986 0 .0 22 .0 0 .0 0.0 00 220 i
ARGENTINA C ARGENIINA 1992 0 .0 21 .2 0 .0 0.0 0 .0 21 .2 i

AVERAGE 0.0 21 .6 0 .0 ; 0.0~ 0 .0 ' 21 .6I

C:RMAY GERMANY 19]d ~ 0.0 19.3 I
I

6.6 0 .0 6.6 259I
GERMANY i GERMAVY 1980 0 .0 10.0 IO.U O .D 10.0 P0 .0 ~

~ ~RN Y Y I

25.9

3 0OERMANY GE . AN 1991 6 .1 , 20.31 0 .0 2U] ~

TABLE A-2
MARLBORO KS '
BLEND COMPOSITION



Cl>.'I~[DISIIA :. V, . .EAOCA~CUIS,,<~C(1 L . :L16A110 .1
® mdt r= r r o = = = , .--^ = , : = ...r-- :_-.

~ . u,qAUl'AC:; :1 :L ~
. CC1UN::~ LOCKIION

%TOTI'~
-IGNT' GNT

DA91: ~ .~h cT ~ .%~STEM~ ' .~~ .RECON
DARK

RECAN
TOTAL
RECON

TOTAL
BY-PRODOCTSI

. 4h!tMA.YY CERMANY 1993 4.6 11 .0 P.I 0.0 y21 .1 38 .I'

:
GERMAHY GERMANY 1992 I5.0 IIA 0 .0 !8 .0 29 .0'
CERNANY GERMAYY 1992

AVERAGE I - ].< 1 ].1 . . 0.0 22J ! Y . . 29.6

INDONESIA INDONE9ANSA 1992 8 .3 3 .2 I50

~

! " 3 .7 18 .] 1 21.9 1

MALAYSIA MALAYSIA 1986 8 .0 2 .0 ;

I I

I5 .0 1] .0
MALAYSIA ~ MALAYSIA 1990 6 .4 9 .] S.5 00 5,5 15 .1
MALAYSIA ~ MALAYSIA 199! I ]9 9.6)I 2.9 5 .] I 86 18 .2
MAiACSIA M.ALAYS!A !991 ]6 42 D.0 8 .! Id .J
MALAYSIA MALAYSIA(R1R) 1932 00 I Q 10

0

. I 1].S I 0.0 1] .2 2] .2I
AVERAGEdb-91 >.5 6.9 4 .9 4 .5 9 .3 16 .21

IAPAN JAPAN 1986 0 .0 8 .0 120 00 !20 20.0

)AFAN JAPAN 1992 0 .01 0.0 . 1501 I 0.0 t5 .0 !5 00 .

AUSTRAUA AUSBRALIA 19]4 0 .0I 13 .2 8 .3 0 .0 8 .8 22 .0
AUSTRALIA AUSTRALIA 1986

~

15.0 ~ 13 .0 0 .0 0.0 0 .01 13 .0

UK BELCIUMPC" 19]4 0.0 11 .11 ID .S' D.O I 10.5 21 .6
UK BELCIUW'C' 1986 11 .0 4.0, 10.0 4 .0 14 .0 18.0
UK CBELCIUW'C I991 13 .0 16.3

YUGOSLAVIA YUGGSLAVIA 1999 0.0 0 .0 13.1 5 .7 IR .B 18 .8 ,
YUGOSLAVIAo YUCASLAVIA 1990 0.0 0 .0 13 .6 3.0 16 .6 16 6 ~
SW[fLERL~ND SWI]ZERLAND I9'/J 0 0 11 0

.
. . 0.0 7 .0 7.0 160

SWII-LERLAVD SWIIZERLAND 19]4 00 ! .5 • • ] .d 16 .3
SW[IZERLAND SWITLERLAYD I 1980I 0 .0 10 .0 10 .0 2 .0 12 .01 22 .0
SN[I21ERI.AND SWIIZERLAND i 19861 10.0 2 .0 160 6.0 22.0' 24 .0I
8WI]ZERLAND SWIIZERLAND I 1989 6.3 i 3 .5

I

!6J 7.0 23 .3I 26 .8
SWI]ZERLAND

I

SWRZERLACD 19M I 10.5I 2 .7 Id .2,~ 4.7 I, 22 .91 25 .6I

TABLE A-2
MARLBORO KS '
BLEND COMPOSITION
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-RECON .IRECON .
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%TOTALD

I BY-PRODUCTS

SWf'2ERlAND SNTRERLAND I 1991 11 .0
I

2.9 18.0 4 .1
I

:,22 .1 25 .0'i
SNTIZERI.AND SWfRERLAND I992 B .'! 4.2 22.1 4 .7 26 .8 31 .0i

S WEDEN 'C' 1980 f 0 .0 1 6_0 7 .0 5~1 12 .0 Ie .OI
SPAIN USA 1980

1

.7~ 0.0 95, 2.5 i 12.0 12 .0I

SPAIN SPAIN 989 >3 i J.3 I 12.8 ) .4 1 20.2 23 5 i
SPAIN SPAIN 1990 9 .5 4.1 ! II .9 ~ 5.9 IZ8 2L9
SPAIN SPAIN 1991 Y .9 J.5'16.0 6.3 20 .3 23 .8
RALY -C' 1991 S .] 2.5 18.5 ) 4 21 9 24 .7

HOLLAND 1980 4.0i 10.0 L0 1d0 18 .0

9HOLLAND 'C' 1 90 ]8 3.2I 193 5.6 2a .9 28 .1'.

HOLLAND 'C• 1991 7 e ~ 1 .9 21 .01 5 .3 li 26.3 28 .2 ~'

GREEC6 190 2.8 4 .4 21 .9 ; 4.5~ 26 .4 30.81

GREECE 'C' 1991 13.2 1.1 16.8 ~ 6 .7 ~ 23 .5 2A .6

GrtEECE 'C' 1992 9 .4 3.7 '23.51 < .5 280 31 .9

FRANCE 'C' 1990 0.0 4.0 9.0 L.0 I3 .0 17 .0

FRANCE 'C' 1991 11 .6

FINLAND FINL.WD 1974 00 14 .) 6 .3 21 .0

FINLAND FINLAND ~ 1980 0 .0 IJ0 5.0 3.0 21 .0
FINLAND FINLAND 1991 IZ5 7.5 25 .0

~ DENMANK SWfSZERL~SND/'C" 1980 0 .0 J.0 10.0 6.DI 16.0 19 .0
BEIGIVM BELGNMYC' i 1980 0 .0 90 6.0 5 .0 ' 11 .0 300
BELGIUM 9ELGIUMPC' ' 1992 7 5 3 0 19 4 5 6 252 28 2C . . . . _ I
AUSTRIA AUSPR/A 1980 0.0 11 .0j 8.0 3 .0 11 .0 220

AVERAGE 86-92 . 85 2 .6 17 .1 5 .4 22 .5 24A I

5
• QUALRATIVE NOT QUANI2FATIV6

TABLE A-2
MARLBORO KS
BLEND COMPOSITION

?
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ANUFACTURE
fACATtON '

s
~ Jla tALi;AIA1DS

' :
AMMONIA

%
PROSPIIATES

% .
UREA ~

I

I

I

~

I ~

I

I 0
.19

I II SAUDI USA UES 1949 1 . 0 7
,

.

3AUD1 USA UFS 1990 2 .1] O S

SAUDI USA VES 1991 I 0.22 0 .9

~AVERAGE . 2.05

i

0.21 0 .8 .

CHINA USA UE I95I 1 .32

I

11 O 0.] ~

CHINA USA UE I992 1 .8] i 0.31 0 .9 '

HONGKONG USA UE 1986i 1.89: 0 .26 ~

HONG KONG USA L'E 1990 ! 1.95

i

0.7

HONG KONG USA UE 1990 ~ J 206 '
1

HONG KONG USA UE 1991 ! I 0.25 L0 I

HONGKONG USA UE I 1992 ' L64 0.30 O .H ~

IRAN USA UE 199I L53 0 .16 0.9 ~

ISRAEL USA UE i 1991 2.00 0 .32 0.8
ISRAEL USA GE I

~

1989 2.09 ' 0 .8

ISA2L USA UE ~~ 1990 2.02 ' 0 8, .

KOREA USA VE 1951 1 .76 0.11 ' 0 .7

PARAGUAY USA UE 1989 1 .98 0 .9

PARAGUAY USA VE 1990 2 .0] 02

PARAGUAY USA UE 1991 1 .90 0 .8

PARAGUAY I b USA UE I 1992 1 .93 0 .25 0.9

RUSSIA USA UE 1992 L49 0 .7

SINGAPOQ£ I USA UE 1996 2C0 0 .20

SINGAPoRE USA UE 1989 2.15 0 .8

251NGAPORE USA UE ~1990 2.03 . 0 .8I

TAWAN USA UE 1989 2 .13 08

TAIWAN USA UE 1951 193 I 0.8'

~

TAIWAY USA UE 19911 0.26 I .OI

TRWAN

I

USA VE 1992 1 .96 0.31 0.8

ITHAILAND USA VO 1991I .97 0.2A 0.9 I

TABLE A-3
MARLBORO KS

AMMONIA CHEMISTRY
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MANUPACLURE
IACAT[OK ' DA? nLKAIAip~ AMMONII ~JSkHATES UREA

THNLNJD USA VE 1991I I~ 1 .92 0 .41 1 1.0

I

I
IT/IAILAND USA UE 1992 '~'~1.]4 ~ 0.37~ ~ 0.6
' AVERAGE - . 1.9a 0.28 . 0.8 I

^USA USA 1970 200 0.46 1 .1
USA USA U 19i6 1 .90 0 .38 1,1 I
USA USA U I 1981 1 .]9 ~ 0.34 ',
USA USA U 1985 1 .8] 0 .25 1 .1 0 .09
USA USA U I 1986 ISO~ 0.27 1

USA USA U 1591 1 .91 0 .28 09 j 0.18
USA USA l~ IWI I J ; ae p

u
~ 2 1

U 1592

USA USA U I992 p3
i AVERAGE I

;g? J02 oa 0.15

VENEZUALA i~ VENEZUALA SV 1991' 1 .99~ Oal L0

I
j

PANAMA PANANANSA SSP 19]6 1 .81 0 .39 L6
PANAMA PANAA{A SSP 1991 2.03 0 .1] i 0.51

PA4AMA PANAMA SSP 1992 106 0.18 0.5
AVERAGE91i2 ' 206I 0.19 0 .5I '
~

GUATAMALA GUATAMALA 55G 1991 1 .56 0.61

BRAZIL BRAZR. SB 19i6 LCO 0 .11 0.7

nBRAZIL BRAZIL SB 1975 L1 .31 s O.II p]
9RAZIL BRAZIL SE ~ 19861 2.11 ' O.IJ

I I

BRAZIL BRAZIL SB 1931 ', 2.J] , 0.15

Iy!BRAZIL , BRAZIL S6 I I991 I 2 .a0 ii I0 .2J 1 2 l I
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TABLE A-3
MARLBORO KS

AbB.iONIA CHE.MLSIRY
~ N.ANUFACNRE

COUNTRY _ ~ . IACATIOY . PEOSP!'ATES UREAI

ARGENTINA ARGENTINA SA 1986 1 .93 0 .10

ARCENTINA [ AHGENTINA SA 1992 2 .01 0.5

2
GERMANY GERMAVY G 1994 1 n ; o.u 0 .9

GERMANY GERMANY 0 980 56 0.15 0 .3
GERMANY CERMANY G 1986 1 .91 0.12

GERMANY CERMANY G 198] 1 .50 0.18. t.e
GERMANY GERMANY G 989 x .09' V .9

GERMANY GERMANY G 199V 1 .55 08

GERMANY GERMANY G 991 J
I 1.82 0 .6

GERMANY GERMANY G 1991i I.]0

1

0 .11 1 .0 7
GERMANY GERMANY G 1991 0 .12 o .e ~

GERMANY GERMANY G 1991 1.85 0.ll 0]

GER.MANY GERMANY G 1992I I.S3 1:. 0.16

AvFRAOE pb-8E I !_} nta
Y

181 41i1

MALAYSIA MAIAYSIA FEMI 1986 1 .811 u.zl I
MALAYSIA MALAYSIA FEM i 1990 022 2. V
MALAY5IA v MALAYSIA FGM 1991 1 .81 O.U : L3
MA AYSIA MALAYSIA FEM 1991 0 .7

MALAYSIA MALAYSIA FEM 1991 1.90 0 8

MALAYSIA MALAYSIA(RIR) FEM 1992 L91 I 0 .42 0 .5I

AVEkAGE 8.1 17

F+ 2 ~ ~'N~ - I.l A2 . . n5
l~

~JT JAPAN

. . . . . . . . .

JAPAN FFl

.

1986 96I, 0 11, G

C ~ JAFAN JAPAN FEJ 1991
.

0 .15
X

0.71

~1 lAFAN )APAN FE I993 195 0 .15

1-+

~
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TA3LE A-3

_
MARLBOR

AMMONIA CH

O

EM

KS
ISTRY

1'1NUFAC'}'U&P R 1
'OCAT[ON ~'ATD. I .ILkAIAIUS I A_ '.VNLS PIIOSPHATES V VREA-I

INDONESIA I I.NDONESIANSA FEI I 1992 I V I I, 0 .32 0 .6

y

1

AUSFrtALIA AUSTRALIA FEA I I92d 86 0.06 I 0 .9 .
AUSTRALIA AUSlRALfA PEA 1986 2 .1a 0.14, 2

IAUSTRALIA AUSTRALIA FEA I 1991 00'II 0 .8 I

I
t

I
I I

7
I

I
UK BELGIUM/'C" E ' 192i 18 5 0.C0 0 71

UK i BELGIUMPC" E I 2992 I 206I 0.12

.

UK BELCIUMPC" E I, 1986 1.88{ 0 .24

UK BELCIUM/2" E 1991I

I

0.26

AUSTRIA AUSTRIA E I 1980I J 1 .51I 0 21 0 .6
AUSTRIA AUSF~2'A E I 1982 1 .61 I 0.19
BELGIUM

I

BELCIUMPC" E 1980 : .i190 0.30 0 6
~

,

~
.

BELGIUM BELGIUM/'C E I 1982 68 0 .28
BELCIUM BELCIUM/'C' E 1992 .73 0.32 0 .7
CAVARYIS USA E 1980 1 .29 0 .35 0 .9
DENMARK SWTLERLAND/'C" :E 980 LT/ 0 .32 0.6
DENMARK SW[RErtLAIVD/"C" E 1982' LTI ~ 0.25
FIYLAND.

I I

0.18 1 .0
FINLAND FlNLAND E I / B 0I

I
1 .50 0.18 0 .5

FNLAND FINLAND E I 1992~ 1 .80 0.16
FRANCE

~

'C E 1980I

I
1 .29 0 .32 0 6

FRANCE

I

"C" E 19821 1 .]9 ~ 0 .27

.

m
FRANCEO "C'

_

G 1991I

I

0,29 0 .9
CREECE I "C' 199>E 1 .99I 0 .)

tJ QOREECE i 'C"

I

E I 1991 LM 0.8
GREECE C E I 992I 2.00 I 0 .28 O.S LO^_ 5 NoLLAND 'C" E I 1980'. L891 0 :1
EDLLAND

i

"C E IS92I 80 0.28

IO 40LLAND "C E 1

911

83I O .L
~' y NOLLAND C" E 1990

1
L981 0 .2I
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~7~ MnA'IIPACfURE
~.OU~~=3Y t ~'ASION D 1-!~ : A ~ ~ ~ 4L!iAIAIDS ANMOMA PHOSPHATES

,%
UREA ~

NOLLAND
i

'C E 1991
I

1,29 0.9
RALY "C E 1980 L81 ~

fT ALYALY E 1991 1 .80

I

0.23 0.9
NORWAY SWIRERLAND E 1980 1 83 0 29 0 6~ . . O .
NORWAY -SW112ERLAND E 1992 1 .22 1 0.28
POLAND POLAND E 1980 L68 1

SPAIN USA E 198U L80 ? 0.35 0)
SPAIN SPAIN E 1982 2 .02 . p11 !
SPAIN SPAIN E 1989 ' 2.C0 " ' 0.3
SPAIN SPAIN E 1990! 2.02 0 3

SPAIN ~ SPAIN E 1991 S 2.03 I 03 ,. i

SWEDEN 'C' E I 1950 1 .82 029 0.6 ~
SWEDEN "C" E 1992 ~ V5I 0.28

SWIIZERLAND SWITLERLAND E ~ 19i3 1 .9G
SWIRERLAND SWITLERLAND E 19]L 1 .91 0.25 1 .3
SNTQERLAND SWIRERLAND E 1980 1 .82 0 .31 0 .6

I

SWI'2ERLAND SWDZERLAND -:E 1 1980 1 .81 040 I .0I
SWRZERLAND SWI'RERLAND R 1962 I .T! 0 .28

i SW[RERLAND I SWI2ERLAND E 1986 LES 0.25 I
SW(RERLAND SWlRERLAND E 1989, 1 .85 ~' p 6
SWDZERLAND SWIRERLAND E 1990 I 2,06 ~ p 8 i
SWI'2ERLAN DD

t' I

SwlRERLAND E 1991 I,tJ 0 .23~

.

Ll

I

SWITLERLAND SWRZERLAND E 1991 2 .29 ~ 0 .9 '
SWIIZFJU.Aj}D SWRZERLAND 6 1 1992 1 .76 0.32I 0 .6 :
YUCOSLAVfA YUGOSLAVIA E I 1989 1 .89 p,2
YUCASLAVIA YUGOSLAVIA E I990 2,16 9.E

I

AVENAGE LIA 0.2] 08

TABLE A-3
MARLBORO KS

AMMONIA CHEMISTRY
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OU4TRY'
MANUFACtUFE

LACA TION~ ATION AiE
R
PO
IR . n
CLYCERIHt COCOA

T R

iOi REDVCINGi . ¢I ;4 -

IJC SUC F 5 SUOARS 4WC, tF.l _TOSE

i R PWOLVC~SUOAR TOT REDI
~SUCROSGI RATIO RATIO . SUGARS .

~ TONLA.YD I USA I99I 1 .9 i 23 ! 0 5 0 7 12 1 9 5 0 86 0 70. . . . . . 3 .6

T/INLAND USA li 1991 ~ 1 .8 2.1 i 0.5 0 .7 '12.2 8 .5 0 .86 0 .70 3 .7

. TANLAND USA ~ 1992 ~ L9 2 .3 0.7 0.] 11 .0 e .l , 0 .83 0 .74 I
TNWA4 USA 1939 1 .0 2 .3 0.5 0.] i 126 8 .9

I

I 0.]8 O.R
TRWA4 i USA 1931 1 .9 2 .3 06 0.8 138 9 .1 0 .83 0 .71 ~ 3.] ;
TNWAN USA 1991 0.5 1 2.7 3 .7 2] ;
TNWAN USA 1992 1 .9 26 0 .6 0.8 12.1 9 .6 099 0.19 2 .51

SINCAPOR6 USA 1986 0.] 1 .7 I 11.3 [i 8E 0A1 074 2 9I
SINGAPORE USA 1989 1 .6

1 2
.0 0 .5 0 .6 1 12.1 S..e 0 .80 0]3

.

3 .3
BIN

~~ H6

;
~
.O 0 .6 0]

IJ
A USA 1 0.5

I

108 8 .2 I 019 046 I 2.6

6

,

~ 0 l 1 I IsAUDI USA 90 1 .5 1 .9 O.V 0 .e 12 .3 BA I I 0.J9 0 .68 3 .9

SAUDI USA 1991 0 .5 2.4 3.6~ 2.J ~
RUSSIA USA 1993 11 .5 ~ 7 .6 ! 0.66 3 .9

PARAGUAY USA 1989 1 .6 2.2 0.8 12.0 ] .1 I 0.]3 0 59 4 9

PARAGUAY USA 1990 1 6 ~ 2 2 03 0 ] 10 6 6 6

. .

. . . . . 0]3 ~ 06J ~ 3.8
PARAGUAY USA D91 2.0 A S3 0.87 0 .67 4 .0

PARAGUAY USA ! 1992 !10 2 .7 0 .5 0 .6I I L1

~

J6 0.J] 0 .68 J .S
KOREA USA i {99! ~ 1 .8 2 .31 0 .5

~

0 .8 I I B 7.9

I

0 .'2

i

06] 3 .9
ISRAEL

I

USA 1989 1 .6 22 ,i 0 .5 09 j 11 .9 8 .< I I 0 .]3I 0711 ~ 3.5 I

0.3 0.] i J .6

O~

USA

96

`~ ?8

0 . . I 2 . ]
HON KONG A 1 6 0.8 1 .7

I I I

I

? ~ ~ 6

I
O

1 .9,. 1 .9 0 .6 I03 !1 .]' J.J ' 1 . 00 ~ 0.66 ; 40
HONG KONG U A 1991 0 .5 2.9 3.8 2 .1 i I

IHO9pKON0 USA 1592 22 28I 0.6 0.8 IIJ 8 .2

~

O.J9 . 0 700 3.5
CHINA USA 1991 1 .8 2 .2 0.6~ OJ 11 .5 7 .6 082 0 .65 3 .9
CHINA USA 1992 i 1 .9 2.l ~ 0.5' 0.8 12 .6

1

8 .5 ; 0.e1 0 .69 3 .9
1 .61 22~ O.5 I 0]', 11 .e 8 .1 2 .7 I 3 .7 I 2 .5 ., OJd ; 0,69 1 .6~

TABLE A-4
MARLBORO KS

CASQNG CHEMiSTRY
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h i .I dC 'J :.E .
COUNTRY LOCATION IUATP

. .
T
PG

. . . .
R

GLYCERINE

¢ R .. . . .
5 'F TUL)L IU.UUCINGI 9

CUCOA llCURICESUUARS SUGARS LVCOS I

. .
T

FAUCtOSB

.
%

I,SVCROSEj

.,,
i'G/CLYC
RATIO

RsortoT
SUGAR

I RATIO

TOT-RED
SUGARS

~IUSA I USA 19V4 09 1 .6 0.8 i 26 8.] ).5j 1 35 0.56 I 0.86 1 .2

USA USA 1981 1 .3 1 .8 .,

I

9 .5 5 .5 0 .72 0.58 4 .0j

. USA USA 1985 1 .1 2 .5, ~ 11 .2 3 .9 0 .44 ~ 0J9 2.3'

. USA USA 1986 1 .] 2 .1 ; 0.6 0 .9 12 .4 I 9.5! 1 .81 2 .8 39 081 ~ 0]] I 2.9)

USA USA I 1991 1 .9 2.3 OSI 0 .9 I2.8 8 .6 i O 1 .7 I 2.7 2 .7 0 .83

~

I 0.67 I 4.2
USA USA I 1991 1 .8 2 .5' 10.i 8 .3 1 i O .TL

'

0.]8 ~ 2 .41

USA USA 1991 0 .5 ~i I 3.3~ 3 .3 J0~ j I

USA USA 199t1i 2 .0I 2.4'~ 0.4 0.8 123 8.91 I 083 I 0R '

USA I USA 199211 I ~ QI .8 10 .51 i i 0.89 I

i 1 .9 2.3~i 0.5 0 .8 12 .0 9 .2~ 2 .3 2 .9 3.2 0.80 OTI

Q

I I I

VENEZUALA V[N¢VN.A 1991 LI IA 0.4 1 .0 12 .] 89 ~ 0'l9 10.i0 : 3 .8

PANANA PANAMA/L'SA i IM4 1 .2 ~, 1] 08 30 99 ) .0 I 0.]I~ .0 .]II 2 .9,.. ~

~PAVAMA PANANA "~ 1991 1 .21 1 .7 0 .5 0 .7 10 .5 6 .4 0.71 0 .61 4 .1

PANAMA PANANA ~ 1992 L5 2.0 0.6 0 .8 11 .2 6 .0 I 0]5 054 5 .2

I

i

I .d' 1.9 0.6 0 .8 10 .9 6 .2~ 0.)3 0 .58 4 .7

BRAZIL BRALL V9]4 0.8 1 .1 0.5 0 .8 16 .4 106~ ' 0.)3I 0.65 5 .8I

RRAZIL BRAZIL 19)5 0.7 f.] 0.5 1 .2 13 .5 10.5 3.6 031 0]8 3.0

BAAZIL BRA2Jl. 1986 0.9 0 .9 9.1 i 8.5 LOJ 0.93 0 .6 I

BRAZIL BRAZR 1991 0.4 0.9 0.6 1 .0 6.81 5.7 06C 0.54 1 .1

BRAZIL BRAZIL I991 0.6 1 .0 - ].5 ~ 6.7 0.60 0.89~

0.7 LI 0.5 1 .0 10.)

1

8 .4 3.60.64 0 .82 I 2 .3

ARGCI~°lINA ARGENTINA 1986 2 .1 13 .9 9 .4 I ' 068I d .d ~

AROE4TINA ARGENMtA 1994 23 I 14 .6 8 .5 I I ~~ O58' 6.1,

GERMANY I GERMANY 19A 0.0 4.0 0.)I 1 .6i IJ .6 ILSI I ~ 000 085I ZII

TABLE A-4
MARLBORO KS

CASING CFE:.~IISTRY
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. COU\:Rl . :{JCAT104 D 1UGAeS 6LOCU5F{rRUCtOSEAT6i . PG 'GC( . .~.LSE~iCOCOA JWtiC~SUGARI

~ % ;

SUCROSE

j . ..~ REDrtOT =

(IG/GLYC SUGM TOT-RED

R4T1O I RATIO SUCARS~

I GERMAHY GERMANY I9]8 I '10] I'

GERMANV GERMANY 19'A ~ 11 .5 '

GtiWdAYY GERMANY 1980 0.1 I 0.1 ~ 0.5 ~ 0.] 13.2 12 .5 1 OOI0.69 I 5 .7

GERMANY GERMANY 1980 ' 125 4

GENMANY GERMANY 1981 12 .8 i

CERMANY GERMANY 1982 ; i 122 U I I

GERMARY GE0.MANY 1983 10 .4

GERMANY GERMANY 1984 p 10 .0 ~ .

OHLMANY GEAMANY 1985 ~0 .1 j I

GERMANY GERMANY 1986 1 .6 2.3 d5 .2 i 11 .6 I 0.70 0 .)6 I 36

IEp-MANY CERMANY 1986

j
!0]

1

GERMANY GERMANY 199]
Q 10 .2 j

GERMANT GERMANY 198] 8 .2 6 .0 0.>3 22 ~
GERMANY GERMANY 1988 i 9.8 ~ ~

GERMANY GERMAVY 1989 i ! 10.1'

GERMANY GERMAVY ; 1989 i .] 2 .0 0.3 1 .3 140( :0.0~! 0.85 C]1 4 0I 1a , . .
G£R.MANY CERM.ANY ~ 1990 9 .7 '

I

i

CERMANY GErtMANY ' 1990 1 .] 2 .1 ; QS 1 .5 14 .2 ~ 8.5 ~ Q811 0.60 j 5 .]
CEItMANY GERMANY I I991 1 .5 2 .1 ! 05 1 .8 !4.5 A6 I Q]i ~ 0 .66 4 .9

CEItMA .VV GERMANY '99! ; L5 2 .1 14.2 ; 9 .9 0 .]1 0 .Y0 4 .3
GERMANY i GERMANT a)991 9.8 4.2 4 .2 3 .8

GERMANY GERMA9Y 1992 1 .8 2.1 0.5 i 1 .3 14 .2 ~ 9 .7 ~ 0.86 0.65' 4 .5
GERMAHY ~ GERMANY 1992 ~ 15 .6 12 .] . O81 ~ 2 .9

1 .4i 1 .3 0.4 1 .2 13 .3 9.9~ 42 4.2 3 .8 0.'/I! i 0.)1I 4 .0,

~MALAS^.\ MALAYSIA 1986 0.9I 1 .4 ' ILJ 8 .e1 I I 0.50I 0]8I 2 .5
MALAYSIA MALAYSIA 1990 LI 1 1 .3 0 .51 0.]'~ 11 .8 8 .61 0 .85 03 3 l .2
MALAYSIA MALAYSIA 1991 1 .0 LJ 0 .5 11 .0 > .2 ~ 0 .~ I 0 .65 J 9
MAIATSIA MALAYSIA I991 1 .0 1 .) 0.5 1 .1 126 ' e.01 I O .TII 0 .63 4.6'~
MALAYSIA MALAYSIA 1991 0.8 6l 11 .6 ] .0'i

I

" 0.5] ~ 0.~ ~ 4 .6
MAlAYS1A MALAYSIA(RIR) /992 1 .0 1 .3, 0 .2 0 .2 6< ].0 j I ~ I O.TI j 0 .83 I 1 .4 I

TABLE A-4
MARLBORO KS

CASING CHEMISTRY. ._ _ .
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TABLE A-4
MARLBORO KS

CASING CIQMLSTRY, . - T_--

~ :G ti F ; T ~Z 1 .. ~ JCINGI 'l

PO ~GLYCLP .'.E~C^_CR1 L FI C~-GAR =Nt3 9CJCC

D

~ . r) ~RED?OT . . .

Ib/GLVC/ SOGAR TOT-RED1

AT10 RAT10 SUGARS_

I 0' 9i 1 .3 i 041 0 .7 j 11.1 , 28

JAfAN JAPAN 1985 ~ 1 .0 'LB I 16.4 ' 11.]

JAYAN IAPAN t991 I I ', 0.5

IAPAN IAVAN I992 1 .9 1 .] 0 .7 '. 1.0 12.6I 26
7

INDONESIA INDONES/ANSA 19ff1 2 .1 2 .1 i 0 .7 ~; 0.6 9 .6 0 6.0
1

AUSTRALIA AUBTRALIA 1974 1 .4 3 .$ I 0.6 i 0.9 `'16 .0 12 .4 '

AUSTRALIA AUSTRALIA 1986 0 .7 1 .01 13.0 9.3 '

AU~RA{JA AUSlRALIA 1991 Q 0 .9 3.4 4 .3 3 .3

UK BELGIUMYC' 192{ 0.0 ~00 0.0' 0 .0 8.3i 2 .6

UK BELGNM/'C' 982 3.2 9 .5

UK eELG1UMYC' 1986 0.9 2 .1 13 .1 9 .8
UK BELGIUM/'C' 1991 ° 1 .4 1

YUGOSI.AVIA'. YUGOSLAVIA 19891 1 .8 2.31 0.2 1 .0'. 15 .0 to2j
YUGOSLAVIA YUGOSLAVIA V19SOi 1 .7 221

~~
0.4~

~
LI~ 14 .4 11 .01

~ SWI"2ERLAND SWRZERLAND 19n' 1 .2 Is 0.s 0.8 12 .0 9 .J
M+

SwITLERLAND SVrtREV,LAYD I924 1 .3~ 2.5'I 08 A 12S 8 .9
SN'RZERLAND SWRZERLWD 1980 2 .1 11 .5 8,7

~

SWRZERLAND 2 WITLERLAND I980 1 .5 21 OA 1 .2 I< .2 8 .51
C SWITLERLAND SV/JTZERLAND 982 12 .6 7 .3
r]

SVJ[I-LERLA.ND SWTLERLAND 1986 0 6 20
i

3 3 10 2
O

SWTL~IU.AYDI SSVfiZERLAND 1989
.

1 .9 1 .5 1 .3

~.

13 .6

.

9 .3

S\VI'IIERLANq SVifTCERLAND 1950 1 .8 2 .3 1 .5 14 .5 " 1.11

.aIsWI1ZERLANOI SWICLERLAND 199t

I

1 .1

SWRZERLAN ID SWI'1"GERLAND I9Y1 IA I 2 .4 I ILI 8 .ali

j

I .W

0 .701~ 0. 71 i 3<I

0 .56~ 0 .71 '; 4,7

0.56

0 .20

0 .63

0 .78

0 .72

0 00 I . 0.92 0.7

0I2 ! 3.7

0.43 0]5 I 3.3

0 .73 i~ 0 .7! I 4 .3

O.T/ 0.26

0.63 0.69
0 .52 0 .73

0.70 0.76

0 .711 O.W
0 .59

o.a0 0.n
L2] 068

0 .78 I 0.63

0.58 I. 0.25

3 .7



~--_
i`titii;6 . mv . \ I, N_ r.ac, .e u)IZn~~

0 .5SWIRERLANDI SWIIZEPLAwD 1991 LS- 2

.4 SWITCERLAVD SWrtZERLANp t992 1.6 2.3 I

2.1 OA

SWLDEN 'C'(7) 1982~ '

SWEDE.N 'C(2) 1980 1

.2SPAIN USA I 19801 0.8 21';. 0.4

~, 1982 ~

SPAIN - SPAIN j 1989 Ld I 2.1 O.S

SPAIN 1990 LSj 23 OS

SPAIN SPqIN 1991

SPAIN

SPAIN SPAIN SPAIN

SPAIN 1991 I,d I 2 .1 I 0 .3

NORWAY

i NORWAY

RALY •C' 1591 LS 2 .1

I SW:R£R:.ACD ISW j

i SW[CLERLAND 1982

ITALT "C" 1980

C' 1980 1.2 2.3I O.JHOLLAND ' I

HOLLAND 'C" I9ffi

i(OLLAND "C" 1969 1.9 2.3I 0.6

HOLUND 'C 1990 LS 21 . 0.6

GREECE -C' 1990 ~ 1,9 2.6 0.5

'C 4J991 2.0 2.J

GREECE 'C' 1992 L9 2.3 Q.5

FRANCE "C" .̀~ 1980 L2 ~ 22 i 0.3

FRANCE 'C' 1982 ~

HOLLAND 'C" i 1991 i L) 2.3 ~ 0

.5 GREECEFINLAND 0 FINLAND FINLAND DENMARK CANARY IS ~ USA

FRANCE 'C 1991

FINLAND 19id 1.1 2.II 0.$

1980 0.6 21 0.3 .
FINLAND ~ FINLAND 1983 j

DENMAR% ~SWRZERLAND/"C" 1980 1 .3 2I i 0.4 ~
I

ISWIRERLAUUPC" 1982

t9e0 I I

TABLE A-4
MARLBORO KS

CASING CHEMISTRY
R

~ sW.Uf,ACGZE R. I % I . i : ~ TOIAL R[DUCLYG %
COU.NTRY ; LOCpT10N . DATE PO GLYCEWNE COCOA ~IWWC YUOARSI SUGARS GLVCOBE'

. .. .

71
. . .~L~RED(1'OT

R GIOLYC SUGAR

FAVCPOSG SUCROSEI RATIO RAT10

_.

ITOT RLD

SUCAR51

~IS , 16.8 IL9 ~ ' 0.63 0]I 6.9j
I , ILI 9 .8 ' 0]0 0 .62 5.3 I

11 'i1.9 i.8 ~ 0 .57 0 .57 6.0
126 7.5

~

0 .60 5 .1
1 .2 12.4 6.6 0.)8 0 .53 5 .8

ILO 6.6 O

I

O .EO 4 .4

1 .2 U .2 9.3 0.67 ~ O.VO ? .9
1 .2 U.2 O 8.9 0.68 1 06] 4.J

I LO I

I 1,5 45.9 I 11 .3 0 .6] I 0]1 I 05
13 .6 7 .7 .

i

OST I 5.9
I Q 126 ] .6 I! I 0 .60 I" 5.0

IJ.T E .S i 0 .60 6.9
I 13.2-; 9 .0. i ' 0,65 068 4.2

I 12' 13J' 9 .1 I ' I I 0,52 0.66 4.6
13 I I 9 6

I
. . -0.66 <,5

; L4 13 .0 8 .i 0 .8? 0.6i 4 .J
i 1 .6 13 .2 94 0 .68 O il 3 8
I 1 .5 i 14 .4 9 .2 0.]d I

.
061

.
5 .2

1 5~ 128 8 6 ~. . ~ 0.]9 0 .6] 4 .2
IdJ 8.5 0.8i' O .S9 5 .8

1 .3 13 .2 9.2

I

0.83 0 70

0 .9 1< .0 8.9 0 .55
,

U1. 9 .2 070 3

1 .4 J.2 3.7 3J

1

I 1 I l0 IO J. . . 52
0.9I 16.5 106 Ol9

13.8 j 8] I 0.63 v
1 1 13 0 8 6 I. . . 0.62 o .as I 4 .2

12 9 7 9 I I. . 0.62 6 .9

I 12 .1 ~ 6 .3 ~ j I , I 0.521 5.31



. . . . ._ CONI~ II) , . . I LA! : .,1 . . P.,O I:Y 10> 1, , .CCo JJ R,G „ ION

® rm ® ® = = = = = = = = = .. :

s G ~Ma M~.J~E ,

/ CCINTRYr TION' DATE PC iGLYCC .'IE

'i

COCQ.4~

~ ~
G lC ~/ ~ItLUJCINO

LWRI'GSUOAR4 SUGARS

R

VCOS

.I
R ; .. .~

FRUCfOSEI

A

SOCROSE

. ~ ~J
EO/OLYC

RATIO

RED?OT
SUGAR

RATIO

TOT REDI

SUGARS ..

BELGIVM BELGNM/"C 1960 Ll 2 .0 0.3 0 .91 1< .0 9 .1 0 .55 0 .65 4 .9 ..

BELGIUM 9ELGIUMPC" 1952 12 .1 H 0 063 <] I

BELGIUM 9ELGIUM/"C" 9921 20 2.31 13 .9 96 ~ 087 0 .69 < .3 I
AUSTRIA AUSTRIA 1950 0 .3 2 .71 0A 1 .0 15 .3 10.0 I 030 0 .65 5 .J I

AUSTRIA AUSTRIA 1982 13 .9 8 .5 0 .62 5 .2
~AUSTRIA ~ AUSTRIA 1991

I

1 .1

.63

AVERAGE89-9y 16 2 .2 0.6 IJ O 9.5 3 .2 3'1 3,7 0 73 0691 _ . _ LJ

Q

TABLE A-4
MARLBORO KS

CASING CHEtiIISTRY

0
~z
cw .+

W
~

a 0ex ~

~E Z ~O
CD
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Cu Nt~~o/ iii~~l:,c*M-YT~7 .'~'r'(?i'i77"fTti'CttYT'

, ~ MW ® ® ® = .'_

I .

1 COUNTRY

I MANUFACTURE

. LOCATION ATE CIACUMFER69C

. . .

I TOBACCO

:. WEICIIY .

NO.Y :,

TOSACCO

~ WEIGIIT
DRY

I O[NSlLY

I PAPER
I oROSRY

~ . .
I PMCA

DDGTVE

.~~
,

i - ..ALTER I FILTER RLTER li

VENT PL LEN4T11

I
SAUDI USA I 1986 224 .87 215 I 43 2 .32 25 .6 . 60 1 19I

ISAUDI USA i 1989 26 .T1 690 1 217 205 50 2.10 31 .6 JA 1 19i
i SAODI USA ' t990 24 .67 692 ~ 224 1 209

I
50 1 .10 I 35.2 J .0 19

PARAGUAY USA 1969 2468 R3 ILD 216 28 ~0.40 10.6 S .d ! 19
PARAGUAY USA 1990 24 .81 716 201 2121 31 ~ 0.60 11 .7 6 .9 - 19

OPARAGUAY USA 1991 24 .85 709 217 207 30 ~ 0.50 9 .9 ] .4 1 19
PARAGUAY USA 1992 24 .83 'R9

~

205 215 31 0 .40 10 .1 11 11 I 19
ISRAEL ~ USA 1989 24 .J6 'R9 202 1' 216 30 065 10 .1 6 .1 19
ISRAEL ; USA 1990 24 .91 716 200 211 26 050 I It .] 7 .7 19
IRA~4 USA 1993 24 .93 714 Vi03 209 )6 0.20 I 20.1 ] .2 19

I ITHAILAND USA 1I Zi 88I ]6J 21l 216 34 0.50 Il .l J.I I 21
THAILAND USA 1992 24 .93 214 1 I 42 0.50 U .1 7.5 21
TAIWAN USA 1989 2485

I

i62 216 212 ~i 34 0 .50 10 .t 6 .2 21
TAIWAN USA 1991 2p,6i TJl ~. 22] I 211 ~ 32 0.50

I

6 .5 ] 6 21
TAIWAN USA 1992 2~.82 ]60 .~ 21] 1 214 46 0.50I 11 .2 ] 8 21

SINGAPORE USA 1986 2A .81 I ' 231 D3 0 .50 Il J 4 8 21
SINGAPORE USA 1959 2A .91 ~ 767 21S ~ 214 33 0 50 10 9 6 9 21

9 . . .
SINGAPORE USA 1990 2A .83 ~ ]53 220 212 32 0.40 2J.9 5 .9 21
KOR£A USA 1991 2A .8) 'I 746 220 212 45 0.50 25 .0 6 .6 21
ISRAEL USA ~~'199t I 2A .89 743 221 212 35 0.40 12 .5 ] .2 21

HONGKONO USA 1986 2< .85 236 43 0.38 10 .5I 5.4 21I
I/ONOKONO USA~ 1990 26 .89 757 217 211 32 0.30I 12C1 7.3 21
HONO KONG USA % 199D 24 .86 J56 219 211 XI 1 00 g 9 7.21 21
HO

NG 2 I 3

I

CHINA USA 1991 DLTI ]66 216 216 35 C.50 14 .8 B .Z 21
CHINA . USA 1992 24 .93' ]63 215 213 38 0.60 12.9~ ]] 21'

~24 .851 ]J9 218 213~ 35 0 .4]~ 12 .9~ ).I~ 20~

USA USA I9]0 I %:q ~I 230 I , 2f I 0 .]5I 0.01 I
USA USA I9J4 25 .00 ~ ~ 2181 36 t j

I

TABLE A-5
MARLBORO KS

CtGARECTE CONSTRUCTION

3



. . . . . . . . . . . ..~Y:TfC:;C"."bti. ,.._~,. .

OUNTRY

, .. . . .I MAYUFACTURE

LOCATION .

I

I DATE

.

',CIRCUMF ERENC

NON

T08ACC0 TOBACCO I DRY PAPER

WElGIIT - WEIGHT DENBRY POROSITY

. : .
i

.
PAPPR F TER

ADDfTIVE VENT

,,
TER

I PZ .
TER

LE9GF11

. USA USA 1981 24 .98
I

95] 1 240 ~~ 2 :1 . 33 0 .78 9 .0'~ I
USA USA 1985 24 .80 ]60 ' 2L I, 212 40 0 .51 ~, 95 i
USA USA 1986 24 .d4 1 . 208 24 Q51 1 10.8 6 .4 19
USA USA 1986 2A .83 I "162 I 219 1 213 3f Od5 'IO.J
USA I USA 1991 24 .82 757 216 '~. 210 36 0 .45 ' 12.6

USA ' USA 1991 24 .9t ~ 211
0 31 0.41 12 .0 ~ 21

USA USA 1952 24 .65 220 43 0.5] 14 .0 21
USA USA 1992 24 .85 756 216 U 213 39 0 .54 11 ) BA 21

24.81 ]59 ~ 318 213 ~ 35 0A9 11 .6 ]2 31
4

~VENEZUALA VENEZUALA 1991 25.OC 717 298 1 - 210 15 ~ 0,40 0.0 I 21 I~

~

~

PANAMA PANA.MNVSA 19]4 25 .C0 2l1 2T

~PANAMA PA9AMA 1991 24 .48I 693 202 214 291 0 .55 0 .0 ] 20
PANAMA PANAMA : 1992 ~ 23 0 .30 0 .0 I 6.] i 20

!
'

BRAZIL BRAZIL ~ 19]4 1 24 .90 34 I I 3'i

I IBRAZII. BRAZIL I986I O 24.49 ~ 2IDI 42 1 0 .62 1 0 .0 S .O 20
BRAZIL BRAZIL 1991 24.54 904 409 21] 42 I 0 .0 7.61 20I
BRA21L , BRAZIL \1991 24 .C3

I

I 213 49 0 .56 ~ 0 .C 20I
24 .49 ]O4 i - Y09 220 4< 0.59 '

I

0 .0 5.3 I 20

ARCENTINA I ARGENTINA 1986 2{ .6J I 23)I b I 1 6] 0.0 . 7,2 ! 2C I
ARCEMWA ARCENTINA 1990 23 .65 ]69 206 216 '28 1 30 0 U 202 . . I I
ARGENTWA ARGENTWA 1992 24 .]9 ]48 206 208

I

20~
24 .69 759 ZO6 219 29 .491 0 .0 7.2 I 20

5
i I

U2RMANY GERMANY 19]4 2{.80 I 246I 30 I
OERMANY OERMANY 19]8 ~ 82 0 .0

I

i
OENMANY GERMANY 19A I I I I T/ 0 .0 I

TABLE A-5
MARLBORO KS

CIGAREITE CONSTRUCTION



cu.r~u .l~:~~ .,t~ . .~ar(tn~toi, :~c~.~.ii, . .'"'7R'T'L't5~,. -_-
r

. .

NANUFAC/URE

. COUNTRYi LOCATIONI DATE

: .

CIRCCMFERENC

..NON .

TOBACCO TOBACCO

WEIGHT I WEIGIIT

. . .

I DRY

DENSRY

PAPER

j POROSITY

. PAPER

I ADpIP.VE
FILTER I FLL.TCR ~ FILTER

VENT ; PZ l L[N4TH

GERMANY GERMANY 1980 I 83 I 00! ~I .

I, GERMANY

~

GERMANY 1980 81 ; 0.0 21
GE6MAVY7 GERMANY 1981 i 82 1 0.0 ~
GERMANY GERMANY 1982 ! 82 0.01 I

GERMANY GERMANY I 1983 8'L 124 i i
GERMANY GERMANY 1984 O 52 166
GERMANY OERMANY 1985 43 16 .6
GERMANY GERMA.NY /986 n 43 I 16.1
GERMANY ~ GERMANY 1986 24,66 217 43 0 .50 ~ 18.2 5.] 21

I JI

41 15 .8

iGERMANY GERMANY i 1988 ~ 42 I 16p I
GERMANY GERMANY 1989

I I
I~C { 47 I6.4

IGERMANY GERMANY 1989 24.W ~ ]66 1 210 215I 49 1].8 6.9 21 j
GERMANY GERMANY 19f0 24 .]5! 753 211 214 . 52 1].8 8.0I 21
GERMANY CERMANY 1990

I

~ 46 16 .8 '
QERMd1Y GERMANY 1991 ~ 52 16 .! '.

6 ~

P3 RIO I 0 21

1~4 ~G RMANY GERM.WY 1991 24 80

j
p

49 0 .88 18 .0I 21

~,
]6B - 208' 217 58 ].8I16 .2

GERMANY GERMANY Iss2 4.]8

I

21T 44I

Zi I

14 .0I

y+ N.75 ]65I 210 2F/ I47 0.69 16 .51 22 21

MALAYSIA MALAYFG 1986 4S4
/

•
228 26 0 .34 : 11 .01 71 21

MALAYSIA MALAYSIA 1990 4.65 ]51 230 218 49 0 .501

~

8 .1 ~. 8.3I 22
MALAYSIA MALAYSIA I991 4.61 i .]4a 228 216 51 0 .40 A6 ! 9.] , 22 ~
MALAYSIA j MALAYSIA 1991 4.65 2111 45 0.40 8.0 I 22
MALAYSIA MALAYSIA ~ 1991 4.63 TID 2Y! 211 41I 0.60 7.0 10.01 22
MALAYSIA MALAYSfA(RJR) j 1992 4.86 TP 22I 21] 0 ; O .CO 10.4 ].21 21

' 24.6x 1 ]41 n61 21e~ 42~
I

0.45 3 .] 1 e.e zz
I

uPAN IwPAN I
1986

~ I u.n r I z2s I zs i o.lz ao j 15 zo!

TABLE A-5
MARLBORO KS

C[GARETfE CONSTRUCTION



r~ r co ~.rrlcnTlo.'Co.rlvr,NT !,c' : .nN-N=sOTA
vim m e" mm C= = 1=

COUNTRY

N6dOfnC1'URL

~ LOCATION . DATE

-ACCO , Dn.~ ~

ICIRCUMFERENCC lEG/fT W6IGNT ' DENS'ITY

~1 1'

I PDROSItY

s~-a FiLTER

~ ADDITIVE VENT

~

FILTER

PZ

FILTER

~ LENGCII

IAPAN JAPAN 1 992 .0125 ~

1-

2]9 218 35 0 .00 16 .0 3 .4 1 20

INDONESIA INDONESIANSA 1992 24 .06 211 35 . 0.5U 13 .9 i ].6 21

AUSTRALIA AUSTRALIA 1974 2A .40 2. 49 ~
j
I

3AUSTRALIA AUSTRALIA 1986 24 .51 ~ 211 ~ A3 0.42 i 13.1 I 4.5 20I

YUGOSLAVIA YUGOSLAVIA 1989 24.81 1 8'!4

~

i 216 I ~ 239 1 I06 I! 0.80 I 00I9.B 201

YUGOSLAVIA YUGOSLAVIA 1990 24 .62 856 '~. 216 13] I 104 ~., 0.60 00 6 .6 21~
UK BELGIUM/'C I 19i4 2A .]0 I ~: S I ~ 23 ; I ~ I

UK BELGNMPC 1982 I ~' i 41 ,' 0 .0I ~ 20
UK BELGNM/'C' 19E6 ~ 24 .93 I4< 224 42 I 0.5< 16 8 5 .5 j 20
UK BELGNM/"C' 1991 i 21 .3I

SWIIZERLAN SWRZERLAND 19]3 25 .00~ 20 ~ IS
SWRZERLAND SWIRERLAND 19]4 25 .00 i 240 21

SSVIT2 E R LANDERLAND SIVt!"LERLAND
I

1980 2~,13 2s
,

.

i

18
SNTIZERLAND SWRZERLAND 1m 55 ~ 15.9 18
SN23ZERLAND SWITLERLA.ND I 1982 47 22.9~! 18
SWfIZERLAND SSVIIZEFLAND ~ 1986 ~ 2A.]9 I 216I, 46 0.60 138 d4 19~
SWITLERLAND SNT2ERLAND 1989 2A.]8 ]54 ]20 . 212 j 41 0.50 11 .9 6 .9 21 ~
SWITZERLAND AVRZERLAND N990 24 .88 749 217 210 36 0 .80 13 .] 7 .2 211

SV?IZERLAND SW[iZERLAND 199/ 2< .]9

1

I ~~ 21) 33 0 .63 14 .0 21
SWRZERLAND~ SWIT'LERyAND 19D1 . 2< .]5 754 215 .213 36 . 0.60i 11 .6 ].aI 21
SWRZ D ; NT2E~AN DAND 19~ 2A .90 ]56

I

215 211 37 0 .60 ]A 21
~DEN

D )) 55

17 2

8

.

SWEDEN •C'(?) 1952 . 61' 16.1 18
SPAIN USA 1980 I b 0.0 19 ;
SPAMM SPAIN 982 ~ 29 0 .0 i 20I

9 d I ISPAIN SPAIN 1 J0 2/ .6$ ) , 20l I 243I 41 0.60 0 .0 6] i ZO
SPN.Y SPNN 1951 24T1 752 ~~ 205 2P

I

35 O.bJ I 0.01 9 .l

I

20

TABLE A-5
. MARLBORO KS

CIGARECfE CONSTRUCTION



._ _ . . ~.. __ . . . -----CON'FIDENTTCI,1,T?SCCSOTA'TQTSxLT"<7 Cil'IGATION
® ® ® ® = ..-"' = ^'Z G"7 F~ = L.~ = "'

~

~

v 5\t / aC .:'.a ~
COU :::Rl' V_tiATIOti DATE ~CIRCUNFEAENCFJ

~09a w TORACCO "FY Pa'L

WEIGHT WEIGHT DENS[FY I pOFOSRI'
I

PAI :IR

'ADDITIVE

FILTER

VENT

I FILTER FILTFR I

PL LE9CIV

POLAND POLAND 1980
i

I

.~'
~NORWAY SWIt-LERLaND 1980 42 0 .0 ~ 18

NORWAY SWItZERLAIJD 1982 I I , 43 ~ 18 .4 ~ 20

~ ITALY 'C' 1980 I I 41 0.0 ' IB

ITALY 'C' 1991 24 .90I 744 220 !, 20] i 36 0.60 10 .9 6.5 I 21

I OHOLLAND 'C' 1980 ' 39 156 18

IHOLLAND 'C' 19L9 24 .93 759 211 I G 212 ~~ 41 0.50 le9 64 i 21

6I IHOLLAND 'C" 1991 25 .06 ]61 I I~6 j 203 I l6 D.20 U .1 ].5 21

GREECE 'C' 1980 ~ 43 1 0.0 15

GREECE "C' 1981 Q i 42 ~ 0.0
I

20

GREECE 'C' 1990 24 .85 753 206 ~ 20] 64 0 .65 ~ 14.6 7 .8 20
GREECE 'C' 1991 ~ 2A .8< 281 209 215 43 0.'ttl , 10.9 5 I 20

GREECE 'C' 1992 1 24 .83 759 203 20Y 36 0.60 17 .5 5 7 .11 20
FRANCE 'C' ~ 1950!

6
36 13 .3 ~ 19

FRANCE 'C' i 1982 43 1).8I 19

FRANCE 'C' ~ 1991 ~

~ IFINLAND FINLAND i 1974 24 .]0I ]SO 181 I

FINLAND FINLAND . f 1980 I

FINLAND FINLAND I '1982 ~ I

DENMARK SW[RERLA\DPC' 1980 - 35 1] .5 I 18

DENMARK SWCRERLAND/Y' 1982 43 13 .4 20

CANARY IS USA 1980 A 0.0

BELGIUM $ELGIUW'C' 1980 i I 36 16 .3 IBI

BELGIUM BELOIUW'C' 1982 I 40 15 .1 18

BELGIUM RELGIUW'C 1993 24 .]I ]46 216 211 45 0.80 III ]3I 21I

AUSTSUA AUSTRIA 1980 51 21 .5

I

~ 20

AUSTRIA I AUSTRIA 1982 49 18 .3 I 20
26.E{ ]6] 212 219 42 0.61 ' 10 .9 2.2 ~ 19 '.

TABLE A-5
MARLBORO KS

CIGAR FI"1'E CONSIRUCTION



. . . . ._. _,_ ~__ . .. . ._ .__.`C'O'11IID: CT2Y:', ._ . ., . - M

Y

COUNTRY'
MANUFAC'CVRE

[ACATION.

. .

DATE .

_

~ . -0PE\' SEALED
rICCER ~pIf:ILF', CIOAA!`I"1'It CIGARET'[E
VE:VT_FFIC' PRESSURE~D}'OF . PRESSVA5DROP

: FQ,TER
PRESSUREDROP

_~,TOHACCO -
SECRON . .

~PRESSUREDROP

SAUDI USA UE 1986 25 .6 6.0

i

~i [.9 1 21 I 2.0
SAUDI USA UE 1989 31 .8 ! 46.4 681 5.9' 3.9 3.0
SAUDI USA UE 1990 35 .2 ~ 46.0 . 4.8 6,1 4 .1 2 .0

TIIAILM'D USA UE 1991 13 .1 1 38.6 I 45 4.8 2 .6 2 .2
THAILAND , USA UE 1991 12.5 33 .41: 4.4 4 .6 26 20
THAILAND ; USA US 1992 13 .1 40.1 I 4.4 O 4.9 29 2 .0 i
TAIWAN USA UE 1989 10.2 36.41 4.5 1 - 4.8

I

26 2 .2
TAM'AN USA UE 1991 6.5 39.5i 48''5.0 3.1 ' 1.9

]H .1 I

ISINGAPORE USA UE 1 1986 13 .] ~5 4,l 4 .7 2.6 21
SINGAPORE USA VE 1989 I 10.9 37.7 4.5 4 .8 2.7 2.1
SINGA9ORE USA UE 1990 1i 23.9 38.9 Q 4.3 5 .1 30 2 .1
PARAGUAY USA UE 1959 ~ 10 .4 38.2 4.4 4.8 2.8 . 2.0
PARAGUAY USA UE I990~ 11 .7 37.0 ]9 4.3 29 1 .6
PARAGUAT USA UE 1991 9 .9 35.5 4.4 4.8 2.8 2 .0
PARAGUAY USA UE 1992 1~1 39.0 4A 4.8 2.8 2 .0
KOREA USA UE 1991 25 .0 39.0 4.2 5.1 3 .0 2 .1
ISRAEL USA UE 1989 10.1 37.6 4.6 5.0 3 .0 ~ 2 .0
ISRAEL USA VE 1990 11 .9 39.5 4.4 4.) ~ 2 .91, 1 .8
ISRAEL USA L'E 199I 12.5 40.J 4.5 4.9 ~ 29 2 .0
IRAN USA UE 1992 20.1 37.41 4.2 4.81 2 .9 19

HONG%ONO USA UE 1986 10.5 C.C 2 .8 L6
HONG KONG USAC UE 1990 8 .9 38.6 6.9 . 5 .3 29 2A
HONG KONG USA UE 1990 12 .41i 326 4.3 4.] 2.] 2 .0
HONG KONG USA VE 1992 11 .9 j 39.1 4.4I 4 .S I Y .8 2 .0

CHINA

2

USA VE 1991 14 .8
I

Jl2 ~ 4,5 5.0

i

26

I

2 .4
CHINA I USA UE 1992 12 I J99 I 4.6 1 5.01 2 .9 2.1

2 ~AVERAGE(E%CE9lSAVq

f

U

9

129 J83~ 4 d 4 8 ". . 1 . S.8I 20I

,6 USA II USA U i 19T0 00 I 4.51 4 .5 2 .51 2.01

VSA USA U 1914

1

0 .0 ~ 4< 4.6 2]~ 1 .71

TABLE A-6
MARLBORO KS

PRESSURE DROPS



G

U

i9L 9'Y 9'6 I ~ Tb51 VS VNI1N3DllV I VNLLM13D7CV

9'Z CZ 1'S ~ I'S Z'C[ ; 0'D 0661 YS tlNLLh3DYV tlNI1N3DMV
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OUMRY
I M VU AS"I"t
- WCAT'J . : ^ATEJ

riLTER
VENT

F!'_T.ER
EFFIC

OPEH ~ ' SEALED ' ~ ,TO6ACCO
SECTION ~3AREI lE I, CIGAAEIIE FILTER .

YLL_SVRE DROP PRESSVREDROPrPR25SUREDROP ~,PRESSUREDROPI
64

CERM.WT GERMANY G 19]4 ~i I

I

I a.i c~ 2.51 LS I
GERMANY GERMANY G 1978 0 .0 I 4.3 I ~

~ GERMANY GERMANY 0 I4N 0 .0 1 4.2 2 6! 20r .

GERMANT CERMAYY G 1910 0 .0 ! 4.3~ 2 .]: 21

GERMAHy GERMANY G 198V 0 .0 ~ 4.J :

GERMANY GERMA.SY C 1981 0_0 ~ 4.1 ~ Q 2.6 ~ 2.0
GERMANY GERMANY C 1982 0.0 s.2 ; 2,61 2.1

OERMANY CERMANY C 1983 1).4 19111 2.6 I 22

GENMANY CERMANY 0 198a 16.6 3 .7 I 2.1 20
GERMANY GERMANY G 985 16.6

J

3.7

I

2A Y.01

GERMANY GEeMANY G 1986 16.1 J) ?a 2,0
GERMANY GERMANY C 1986 18 .2 e )A 4.3 2.5 1.8
GERMA.YY GERMANY G 198) 15 .8 39 2,5 2.1

GERMAPY GERMANY G 1988 16 .4 i 3.S . 25 2.0
GERMANY GERMANY G 1989 16 .6

I

3 .1 2,6 2.1
GERMANY G6RMANY G 1989 1),g 36 .5~ 3.9 4.5 26 . 1.9 I

. GERMANY CE0.MANY G 1990 17 .8 37 .3~ 4.2 4,] 2.6 2.11

GERMAVy CERMANY C 1990 i 16 .8 4.1 2.6 2.4
GERMAYY GEBM/NY 0 1991~ 16 .1 3.9 2.6 2.1
GERMA.YY GERMANY G 1991 IE .O 4.3 5.0 2.6 2.41i
GERMhNY GERMA.YY Cy 1991 IA2 36 .5 4.4 5.0 28 2.2'
GERMANY GERMAHY G 1992 14 .0 4 .1 2A 20
CERMANY GERMANY. G 1992! 16 .2 39.1 4.0 tA,

2 i

2.6 18
iAVERAGE ~ 12 .1 3Z< 4.0 4.) 2.5 2.0

D
MALATSlA MALAYSIA FE 1986 IIA 44 4.9 2.812.0

IMALAYSIA MALAYSIA FE !1 ).0 , 38.1 5.2 2 .53,0

I'MALAYS/A MALAYSIq FE 199i 96
i

41 .2 a.9 5.3 J1 22
MALAYSIA MALAYSIA(RIR) FE 1992

i 4 .4 4.6

I

3.1 1.]

TABLEA-6
MARLBORO KS

PRESSURE DROPS



COUNTRY

IAPAV

JAPAN

INDONESIA

AUSTAAUA

AUSRtAGA

YUGOSLAVIA

YUGOSLAVIA

YUGOSLAVIA

UK

UK

UK

UK

SWITlERLAVD

SWITZERLAND
SWITLERLAND
SWR2ERLAND

SWIRERLM'D
~ SWII-LERLAYD

SWII•LERLAND
SWP2ERLAND
SN212ERLAND

SWII-LERLAND
SwRZEP.I I&o

SWEDEN

'MWEDEN

SPAIN

MANUFACiUR"
LOCATION

IAVERAGE .

I

FEI

FILTER
DATE LVENT

1956

1992

JAPAN

JAPAN

INDONESIPNSA FEt

00

16.0

1992

AUSTRALIA FEq~ 1924

AUSTRALIA FE1I 1986

YUGOSLAVIA

YUGOSLAVIA

YUGOSLAVIA

BELGIUW-C

BELGIUMPC

e£IAIU.W'C"

eELGIDM1V-c-

SWRZERI.AND

SWRZ[ItLAVD

SWI'1-LERLAND

SuzczERLAND
SVVIPLERLAND
SWIIZERLAND

SNTIZERLAND

SWI=ERLA4D

SHTIZERLAHD
SWRLEKLAND
SWII-LERLAND

.C' (,)
USA

1921
1924

13.9

'ILTER
EFFIC

3

39 .8

35 .9

36.6

?6.4

TABLE A-6
MARLBORO KS

PRESSURE DROPS
~. ~ .OPEN .~- ~~~~ SEALED CIGAREITE

. ~- CIGARETfE ' : FLLER
PRESSUFLE DROP. PR[SSURE DROP PRESSURE DROP

4 .0

4 .4

4

4 .2
4 .1

4 .5 I
Q 49

55

44

44

4 .4

3 .9

4 .0

4 .2i

3 .6

3 .8

3 .6

4 .3

4 .3 i

6 .5 ;

64

4.2,

3 .5 il
3 .8

1 . 6

O

5.1

4.9

4.2
4 .6

4.5 I

n.9

5.6

4.n

29

2 .5

27

3 .5

2 .4

5.0 ;

4.2

3.1I

24,

2 .4

2 .5~

241

2.9

2 .9

9

2 .6

2 .81

TOBACCO ~
SECTION I

PRESSURE DROPI

1 .9

I .n
.2

1 .9
2 .0
2.2



OUNTRY I
ANUFACFVREM A N UFACFVRE

- LOCATtON~
:

DATE
FILTER
VENT

FIL'BR
FFIC

PEN
uGARETT6 I

L'RESSUREDROP

EALED
CfGAREC[fl

PRESSVREDROP

,JOACCO i
FILTER' SECFION

PRESSUREDROPjPRESSURGDROP
i

SPAIN SPAIN E 1982 0.0 ~ 4 .0 ~

SPAIN SPAIN E 1959 0.0 36 .0 4 .4 4 .4 2 .7 L]

SPAIN SPAIN E 1990 00 41 .0 4 .8 ~I ?~ I 3 .0 1 .8

SPn1N SPAIN E I ID91 0.0 37 .4 5 .0 i 5 .0 3 .0 2 .0 i

NORWAY SWCQERLA9D E~ 1990 0 .0 4 .0

NORWAY SW[IZERLAND E ~ 1982 18 .4 4 .1
0

ITALY "C" E 1980 O .D' i 4 .5 L
ITALY "C" E 1982 15] J"!

39.4

I I
48 22 21

HOLLAND "C" E 1980 15 .4
p 3.2

HOLLAND I "C" E 1962 I8 .0 3 .9I

HOLLAND "C" E 1989 11 .5 38 .J Q d5I <.9 2 .9 20
I

HOLLAND I "C" E 1990 12 .6 33 .0 4.21 4 .6 2 .7 1 .9

HOLLAND E 1991 13 .1 , 38 .3 ~ 4 .1 . 4.6 2.8 1 .8

GREECE "C" E I 1980 0.0, 4 .6 '

GREECE "C" E 19821 0.p ', 4 .5

GREECE "C" E 1990i 14 .6 ~I 35 .4 4 .3 4 .8 2 .7 2.1

GREECE ~ "C" E 1991 1 10.9 ~I 37 .1 4 .6 5 .U 2] 2.3

GREECE I

`

"C" E 1992 I i].5 I 36.4 4 .2 4 .8 2 .6 2.2

FRANCE "C" E 1980 13.3 I 3.6

FRANCE "O" E'O 1982 12.8 I 3.9

FINLAND FLNLAND E 19'!6 4 .2 4 .2 2 .5 1 .9

FINLAND FINLAHR E 1980 D .0 4.1

FINLAND FINLAND E 1982 0 .0 4.1

FINLAND FINLAND D E 1991 4 .3 2 .4 1 .9

DENMARK SWREkLAND/"C" E 1980 17 .5 ~ 3 .9

DENMARK SN'TLERLANDYC" E 1982 i 13.4 I 4 .4

CA5ARri35 USA E I980 '0.0 i 4.4

BELOIUM

I

BFIGIUMPC E 1980 ~' 16.3 1 3 8 1

~,6BELOIUM I BELGIU.W"C" E 1992 ~, 15.3 1 4 .1

4]

I

23 I 0 ~I2
BELGIUM SELGIUMPC" E 1991 l 1 '

TABLE A-6
MARLBORO KS

PRESSURE DROPS



cA'Y:I-iurr r -, . .c~rF-c „ ~
~ 10

Y

- ., -. OPEN . . SEALED . . TOBACCO
ML\..FAQIL ::. FILTER f1 ..lCICAAEffE C[GARETI'E FILTER SECTfON

COUNTRY - LOCATION . DATE ; VENT i EFFIC PRESSVRE DROP PRESSURE DROP i PRESSURE ROP PRESSUREDROPi

BELGIUM ' BELGIUM/'C E 1992 11 .1 38 .4 4 .4, 4,9 1 2 .9 1 9
AUSTRIA AUSTRIA E 1980 21 .5, 3 .5 :

~ .

AUSTRIA AUSTRIA E 1982~ 18.3 : , 39
AUSTRIA AUSTRIA E 1991

~

4.6 2 .7 1,9 ~
AVERAGE 10.4 325 4 .2 4 .7 2 .7 - L9I

Q

~

b

5

a

c

TABLE A-6
MARLBORO KS

PRESSURE DROPS

7-7

3

7

~

b

~
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TABLE A-7
MARLHOROKS

SMOKE DELIVERIES

i
COUP:RY

u ,WUFACNRE
UiCATIOV

'
I DAiT

I
' T.V•. '' 'ICOiN- PUI I p_4.yUFF

I FILTER
'VENT ')

FILTE0.
EFFIC

i

SAUDI USA 1956 11.9 095 ~ 6.9 ~ 12.5 LTL'. . 0.138

I
25 .6

( I
•

SAUDI I USA 1989 9.1 I 0.74 ~ 7.5 i 12.3 1 .21 ; 0.099 31 .5 464 I
SAUDI USA 1990 . 9.2 0]8 ' 7.6 11 .8 1 .71 ~~ 0.103 35 .2 1 <6 0

AV[RAGE 10 .1

•

0 .82I ].3I 12.2 1 .38 1 I 0.113 30 .9 1 462

II CHINA . USA 1991 16 .4 1 .12I 8.8 ', 14.6 41 .86 0 .127 !4 .9 37 .2
CHINA ~ USA 1992 16 .d 1 .13 8.9i 14.5 1 .84 0 .127 12 .9 399 l.

i HONOKONG I USA 1986 16 .8 190 90'12.Q 1 .87 0.14< 10.5
' I!ONG KONG USA 1990 16 .6 • 1 .15 8.5 i 14.< ~ 1.95 0.135 8.9 38 6 ~

IIONGKONO USA

HONG KONG USA
I

1 992 16 .0 1 .11 8 .6 I0 14.4

I

1 .86 0.129 L9 39 .1 ~

USA

I 0 J I IISRAEL 1969 16 .0 1 .19 8 .4 13 .4 1 .90 0.142 !0.1 3] 6 O
ISRAEL USA I 1990 15.6 1 .19 8 .1 UJ 1 .93 0 .14J 71 .7 39 .5I1 7
KOREA USA 1991 13 .5 0.96I 8 .2 14 .1 1 .65 0 .117 25 .0

i

I 390 .7

PARAGUAY USA 1989 16A 1 .171 7 .9 100 2 .08 0 .148 10.4 ~ 38.2
PARAGUAY USA 1990 16.3 1 .23' 7,8 13 .3 2A9 0 .158 11 .2 ~ 3]0
PABAGUAY USA 1991 16.3I 1 .03I 7.9 15 .8 2 .06 LL130 9 .9 1 35,5
PARAGUAY USA 1992 15 .61 IA7' 8 .0 14 .6 1 .95 0 .134 10 .1 I 390

Y
SINOAPORE USA 1986 16.2 i 1 .30 8 .6 12 .5 1 .88 0 .151 13 .]
SINGAFVRE USA i 1989

O
16 .1 1 .23 8 .9 13 .1 1 .81 0 .138 10 .9 ]2 .7

r
L

81NGAPORE USA ! 1990 14 .6 1 .12 8 .7 13 .0 1 .63 0.1291 2J .9 ]8 .9
TAIWAN USA 1989 16 .5 1 .25 86 13.2 1 .92 0.145 ~ 10 .2 36 .4 7.'
TAIWAN

i

USAO . 1991 15 .8 ID8 8 .4 13.6 ! .88 0.129'I 0.5 39 .5 I .7.

TAIWAN USA 1992 14 .7 1 .05 8 .6 14.0 !JI 0.122 11 .7 35 .1
THAILAND USA 1991 ' 17.4 1 .16 8 .5 15.0 2 .05 0.U6 2 .5 3DCI

O THAILAND C USA I991 16.8 1 .10 8 .5 15 .3 198 0.129 IJ .1 6!386
1 ~

~THAIIA9D USA 1992 15.6 LOl 8.3 14 .3 , 190 0.129 13 .1 40J
TV .L AVERAGE 15 .9 1 .14 BA 14 .0 1 .89! 0 .135 12 .9 36 .3I

~

Uf USA i USA I970 19 .0 1 .36 . I4 .0 0.0I I
5 USA ' USA 1974 21 .0 /10 ~~ 6.91 1Z5 3 .06 0.I]0 0.0 i S7
USA I USA 1981 15A 1 14i 8 0'135 1 93 QI4]I 9 0 11,ro, .. ~ USA ! USA I9B5 IbJ

.
L 15 I

.

8.9I 165

.

L88 0 .129I
.

9 .5

l

b.6!
USA 'I lSA 1986 16 .2 1 .21 8.6 U.< I .88 ! 0 .14I , 10.8 I
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07̂ -

W

H

i .D

`-
COUNTRY

Mh4UFAC1'URE

LOCATION

T~

VATt . T/Jy , hICOTU.n F'JFFS TARMIC SAR/PUFF' NIC/PUPF
. FILTEt . . . FILTGR

I .'VENT C~ EFFIC~-~

USA USA 1986 16.8 ItS I 901 H.6 LSJ I 0.128 , , 10.3 1 38.71

USA USA 1991 16.3 t.10 8]i 14.9 1 .87 0.126 'i 12.6 ' 38 .9I
USA ! USA 1931 1].5 . L25 9.JI 14.0

l 1.80 ~0.129 12 .0
USA

USA

t99] 16,6 0.08 9,1 14.9 ~ L9J 0.108 I9 .p

IVSA USA t991 16.5 1 .16 8.8 I 14] 1 1.8J : 0.132 I I] 39 .9
AVEJtAGEtI-92 163 1 .14 89I 143 9dd { 0.129 11 .2 39 .8

VENEZUALA VE9EZUALA 1991 16.3I i .ll

~

J.], I4.] . 2.12 0 .I5C 0 .0 I

P A ' I 96
PANAMA PANAMA 1991 6.5I 1.00 ! ].2 a I6.5 2 .29 0.139 OA . J8 .3
PA4MfA W

9 1
"

2
14

55 0

I

,AVE C 2 I 5.6~' 0 I S]2I 16A1 2. 1]I O.iD I p0 l J9.0

BRAZIL BRAZIL 19Je 220 0.96 1 9.3 22.9

1

2 .37 0.103 i 0.0
BRAZIL BRAZIL 19J5

I

2P.1 j~.00 9 .7 22.1 2 .28 O.IOJ ~ 0.0

I

BRAZIL BRAZIL 19]9 19 .01

BRAZII . BRAZIL 1980 15 .0

IBRAZIL 9RAZIL 1986 14.2 ~ 1 .38 7.7 103 1 .84 ~~ 0 .1]9 0 .0
9RAZ[L BRAIlL . 199 11 a 1691 1 .32 ],]! 11.J 1 .91 0 .1]1 0 .0 '
BRAZIL BRAZIL ~ 1991 ~ 16 .1 I LJB ].8 ~ II] 2,06 0 111 J 0 .0 I

AVERAGE 80-01

I

15.1 1 .36 7.] I 1 LI 1 .95 1 . 17 6 0 .0
a

ARGENTINA ARGENTINA 1986 15.71 1 .191 ).] 13.2 20C 0.155 C.O I
ARCENTINA ARGENTINA 199U 14,8I U.99 -8.1 I4.9 1 .83

i

0 .122! 0 .0 33 .2b

GERMANY I GERMANY 19]6 220 1.20 8.8 I8.} 2 .50 0 .136 ,
GERMANY GERMANY 19]8 12.9 C.B6 8 .4 15.41 1 .56! O.ID3 00I

GERMANY GERMANY 1979 13,5 0 .84 8.6 16.1 1 .5]' 0 .098 p .0
GER.MANY GERMANV

I

1980 14 .0 0 .8J 8.] t6.1 1 .61 O.IW 0 .0

4 I ~

0

.12

9

!
01

GERMA4 GERMANY 19 IIS O.HB

I
E .d 6 .5

I

1 .]3 0.05
I

0 .01
GEP_MANY GERMANY 1982-, 14 .2 0 .83 8,6 1] .1 1 .63 0 .09] 0 0
GERMANY GERMA4Y t983 11.6

0

.
85

8.2 lJ .6 IA1 0 .106 6 I
GERMANY GERMA9Y 1986

I I

12.6 U.89

I

S.0 14.1 1 .58I 0.II1I
2 ~

166 i
GERMANY OE0.MANY 1995 12.9 0 .35 H.1 15.2 1 .59! 0.105 166 I

TABLE A-7

MARLBORO KS
SMOKE DEL[VERIES
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~ %

COVNTRY
IMANUFACNRE

~ LOCqT10N

.

DATE

.

TAR ' NICOTINE
. . .

I VF S TAPIN" "n°IpUFP
. . .,.

NIG/PUFF
FILTER

VENT' :

FILTER-

EFFIC

~ ~ 1 1 I
GERMANY GERMANY ' 1985 129 0.90

I

8 .3 i 1<J 1 .55 I 0.108 t6.1 ~
GERMANY I GERMANY 1985

I
13A 0991 8.6 I 13.] L55 I O.Ila l 18.2

GERMANY GERMANT 198) 126 0 .9) ' 8.3 130 L52 , .0 .11] I5 8
I

,
GER.MANY GERMANY 1961 U.0 I 1 00 8.2 '13.0 1 .59 20.122

.

14a IGERMANY ~ GERMANY 1989 12 .4 0 .95 I 8.2 13 .1 L51 O .I16 16a
I

i
GERMANY GERMANT 1989 I IJ.9 L03 :'BJ I IJ.S ~.Y2 0.12) i 1) B 16 5"GERMANY GERMANY 1990 13.] L02 ] .9 136 1 .]l ~ O.I29

.

''i 1]8

I . .

3) 1 :
. GERMANY CERMANY 1990 12.4 0.96 8 .5 12 .9~ 1 .a6 0.113

,

16 .8
.

i
CERMAHY GERMANY 1991 12.4 0.9) 8 .3 12 .6- 16] O.IV 16 .1
GEEMANT GERMANY 1951 14 .1 1 0.9] 89 ;4.5 I L62 0.111 l8 .0
GERMANY GERMANY 1991 IJ .] 0.96

I

86 ~ Ia.J L59 0 112 152 : 365GERMANY CERMANY 1992 142 99) i 8.2 14 6 1 T3

.

0 118 I6 0 1
GERMANY GERMANY 1992 16 .J LOb J E.0

.

U.5
.

1]9

.

O I3l
.

161 J9
AVERAGE]8-92

I
I I3.) i 0.91 I 8A .~ 14.4 1

. I .I

MALAYSIA MALAYSIA 1986 15 .4 ~.19 8 .5 13 1
MALATE/A MALAYSIA 1990 15 .6 1 .08 . 6A

.

I IQd
ILO

!MALAYSIA MALAYSIA 1591 ~ 16.0 1 .15 9 .] 13 .9 1 .65 0.119 8 .0
AVERAGE 15 .8

I
1 .14 8 . 9 I ,139,

I
1 .81 .IJOI ] 39 .3I

JAPAN JAPAN 0 1986 I] .6 1 .43 I 82 12.3 215 l]ao .l]a
l

0.0JAPAN JAPAN 1992~

i

I5 .1 1 .18

i

8 .3 13.8
1

1 .62 O .Ia2 I6.O I I

INOONESIA
~

INDONESIANBA 1992 15 2 1 04I LA ~ 14 s I. . . 1 .81 O.I24 13 .9 }9,8

AVSTRALIA AUSTRALA 19]d TA .O 1 .?OI 9 .1 I8 .5 &61 0 . :6J I
AUSTRWA AUSlRALIA 1956 13 .0 1 .]S ~ E1 lU 9 L661. ~ 0.152 IJ .I I

AUSIIVA2

~

AUSTRIA 1980 13 .01 0 .75 9.2 I) 3 ~ 1 41I 0 082 I ~
AUS[RIA AUSTRIA 1982 I2 .] 0 90 9 0

.

14 1
. . TLS i

AUSI'RIA AUSPRIA I991 I4 .0

.

IAB
.

EA

.

U .0
i .dl
1 .6]

0 . 100
0 .129 I

IB .J
I r

BELGIUM

I

96LGIUM/'C' 1980 : 15.8 1 .05 9.t 15 .0 L]a o.l Is i IsJ I ~
9ELGIUM BELGIUMYC' 1982 ~ 15 .5 1 .06 9.1 li Id .6 1]0~ 0 .116 IS .II I

>

..

?

~
.'~

. .~:

-
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TABLE A-7

MARLBORO KS
SMOKE DELIVER@S

- I MANUFAC[URE

~LOCATION

I .

I . . DATE
'

TAR'~. NICOIIYE PUFTS
~

TAR/NIC TAR/PUFF NICNUFF
FILTER FILTER
VENT7! . EFFID

BELGIUM i 9ELCIUM/'C I 1991~ 1.11 R2 I 0 .135
BELCNM , BELOIUW'C' 992 15.d1 1 .0] 82

I

IdL; 1 88 0 130 11 1
I

. . . J8A

CANARY IS USA

I

1980 14 .91 0.95I ].H I 15.] 1 .91 L 0.122 , O.O I

DENMARK WRZERLANDPC 1990 15.4 1051 9.5 ~ Id] ~°~L62 I 0.1!1 1] .5 ,
DE9MARK WI'RERLANDPC 1982 14 .9 ~ LIS I 13 0 L66 1

I

DENMARK IWFRERLANDPC 1991 1 14 .01 1 .12 8 .6
.

I IZS 1.63
0 .128

1 0.130
114 1

~

FI4LAND I F/NLAND i 1974 1 250' 1,]0

I

8 .9 19,2 2g2 1, 1<) , I

I IC ~ I
FINLAND FINLAND I 1982 IdA I ) 3 14 0 i *. . 1 .9]

1

C.Id I p p

I J
FRANCE /980 15 .71 1,02I 8.8 ' 15.4 1 .71 1 n! I6 I 13 3 ~' i
FRANCE 'C 1982 j 13.9 1.0) e.] I 13 0

~

~ 1 60 0 12J

.

~
. . . I q,8

GREECE 'C' 1980I I]J L11 9,5I 15 .9 1 .86 0.11) i 0.0 '
GREECE 'C' 1982

I
16.1 1 .00 9 .1 16 .1 1 .A 0.110I 0 0

GREECE 'C' 1950 15,5 i 1 .11 9 .31 14 .0 1 .8) 0.LM
.

16,6 35 4GREECE 'C'
1991 ILLL 16.) 1 .13

~
8 .8 14 .8 1 .90 I

I

0 .128 10 9
.

- 3)J
GREECE 'C' I 19921

1

13T 1 .06 & .J 129 1 .65I 0,128
.

1],5 364

//OLL'D 'C' D 1980i 153 1 .0< 9 .1 14 .7 1 .681 0,114 156i
1{OLLAND 1982 14.0 1,09 8.6 12.8 L63 0,12) IB Q
HOLLAND j 'C'

V
19H9 Id.d 1.03 8 .2 I6,01 1 .]6 OJ26

.

ILS 38 3IHOLLAND 'C' 1990 15.1 1,0) 8,3 14 .1 L82 0.129, 12.6
,

3l0HOLLNID

I

'C' 1991 14.9 0.98 8.3 15 .2I 1 .80 0.118 Ill 38 .8c 1

RALT 'C' 19H0
I

192 LC5 9.6 18,31 2 .COi 0 .109I OD

I

ITALY I982 I) .0 1 .12 8 .61 15 .2 1 98 1300 ]I5R.LLT O 'C'

~

1991
i

15.2 1 .01 ~ ]9, 15 .0
.

1 .92

. I

0.1E8

.

1 09~

I

19 .4

ORWAY

N I I i
NORWAY i SWI'2ERLAND 1982 6A Ld 10.2 13 1

I
15 1 0 116I I. i . Ie .d

SPNY I USA 1980 1 15 .61 0 .59 8 .1 ; 15 .31 1 .931 0,123 I QD I ~



coNFi )) N ) )u . % , , N lsoTn i u,5nccu ) . i uc, A'!'io .N

m m t® ® ® = = o = = ._^_. = = :-t = .- -1

MANUFAC[UAE .
. .IhCAT10N' 'A:

I SPpIN SPAL4 1982 15.9 ~~ 1.2d 6 .B I 128 1 .81 0.141 0,0~ ,
i SPAIN SPAIN 1989 16.4 ~ LI] B.I i 14.0 2 .02 0.144 0.0 36.0 ,

SPAlN SPAIN 1 990 16.3 L 12 8 .1 14,6 2 .01 O.UB 0.0 a1.0 .
~ SPAIN SPAM 1951 1a .9 ~' 1 .2] ~11 ] ' ~

SPAIN SPAM 1991 16 .6 LIS 3 .2
I

IdA 2 .02 O.I401 0.0~ l]a'i
~

SWEDEN 'C"Q) 1980 14 .4 0 .98 j 8.6 l< .1 1 .6] I 0.114 1].2
SWEDEN •C•Q) 1982 id .8 1 .15 ~ 90 12.9 l .64

I

0.123 16.1

SNTlZERLAND sW1YZERLAND 1973 25 .0 1 .<2 85 1t6 ~ 2.9C 0.16'/!
I SwRZE4LAND SWIRERLAND 1974 250 1 .a0 1 .4 l/+ 1].9 2.98 0.16] !

SWI TZ ERLA NDTZERLAND SWIIZERLAHD 1990 15 .3 1 .05 8] I, I<.6 1 .]6 0.121 ISSI
I SWfI-LERLAND SWITZERLAND I 1980 19 .6 1 .3! J 9A ~ I5.U 2.33 0.156 .; I

SWIrLERLAVD SW!?ZEP~IN_ !982 ;d .d 1 .1< ' 9 3 ~ ;261 L55 229 ~0.123 I
SwIIZERLAND SWRZERLAND 1986 15 .8 LIB ] .H Ud I 2 .03

I i
I 0.151 13.8'' ;

SWITZEFLAND SVIITLERLAND 1959 I4 .Y Si10 8 .7 1291. 1.63 0.126, 11 .9 39.3i

~
.

I SwITZERf.AND SWITZERLAND , 199 : I5 .] I 1 .02 8 .5 I5 .4 1 .85I 120 , 11 .60 39 .3
SV/lRERLA.ND SwITGERLAND I 1991 ~ 14 .8 1 .64

i

92 1a .2 1 .61 I

;

O.IIJ I 14 .0
SwITZEK AND

5ELG M~~ 9t a

ISA . 37 .9

8 IU I 41 22.0 ". 1 .40 , 8 .3 l ' 15 .7 2.66I 0 .169I
UK BELGIUM/'C• I e 1982I 13 .8 ii 1 .181 8 .3 ' I IJ L66 0.142 0.0 i.
UK BELGIUM/'C• I 1985 Ild I 1 08I 9 .8 12 .81 1 .5] 0.12) I 16.8
UK BELGlUM/;C•

J

1991 12 . : I 1 .03I 8 .5 II .] I 1 .42 0.121 I 21 .1 l

YUGOSLAVIA YUCASLAVIA 1989 17 .7 LID 9] 13 .6 1 .82

I

0.1341 0.0 . 35.9
YUGOSLAVIA , YUGOSLAVIA 1990 17 .9 1 .38 l0.0 U .0 i 1 .]9 0.1J3I 0.0', 36.6I
YUGOSLAVIA YUGOSLAVIA 1991 16.5

j

1 .13 10.1 14.6 1 .61 0.112i, ].4' 36.4~

D AVERAGE 15 .9 . 1 .11 . 3.5 . 14.6 1 .]8 0.125' IO.a J].5

C'JL'YTR1

TABLE A-7
MARLBORO KS

_ SMOKE DELNER[FS '
' ' FILTLR FILTER'

\F N+[D.E TARMIC TAR/PUFF I NIC/PUFF! . VENT `i EPFIC

I



--
COSI 1 UI 1"17A L 11IAS! SO'IA'CUB ACCQ LI PI[ 1'I'IOA

GeT -. rC "AJ- ~ TOTAL
" COUNTRY , [)AT I96 EI" ' ns S' M r .ECn4 RECON =ECON .

1 96 TOTAL .'
~ BY-PRODUCTS I

U~ SA 1991-1992 7 .2 2.4 tT.B 5 .4 23.2 7 25.6
VSA-E%PORT 1989-1992 8 .6 2.5 16 .8 6.3 23.1
GERMANV 1989-1992 7.4 ].1 22 .3 ', 0.0 . 223 429

SNTRE33lAND 1990-1992 10.1 3.3 19 .4 ~ 4.5

4

23.9
.

27.2 I
BELGIUM 1992 T.5 3 .0 19 .4 1 5.8 25.2 28.2

ROUAND t999-1991 8.1 i 25 , 19.9 5.4 25 .3 2L8
UK 1986-1991 t20 ~ 4.0 ! t6.5 G .0 ffi3 24 .3

FMNCE 1980-t991 ~ 4.0
RALY 1991 8J 28 18.5

a
3.4 21 .9 247

GREECE
89

10

Q

ZSPAIN 1 -1991 28 3.6 '~9I 6.5 19 .4 ~0
AUSiR1A 1980

VUGOSlhV1A I t989-1990 0.0 0.0 Q 13.4 4.4 17.8 17 .8

DENMARK I 1980
FINLAND 1991 17 .5 7.5 25.0
SWEDEN 1980-1982

~

NORWAY 1980-1982
~•AVERAGEEUROPE- qt 2.8 1].5 5 .1 22T 25 .3

BRAZIL 1986-1991 ~ 0.0 21 .0 0.0 0 .0 0 .0 21 .0

~ ARGENiINA 1986-t992 ~ 0 .0 21 .6 0.0 . 0.0 0.0 , 21 .6

V ~ I t
18 .2

PNAMAI t99 992 0 .0 10] 9 .8 0.0~ 20.5I
JAPAN v1991-1992 0.0 0.0 ~ 15 .01 0.0 1501

1501
AVSiiUIJA 1986-199t

1

15.0 13.0 0 .0 0 .0 0.0 13.0

1999 91 IMAUVSIA-2 92 0.0' iC .O 1]2 00 17 .2 2] .2

TABLE B-1
MARLBORO KS
SUMMARYTABLE

- BLEND COMPOSITION _

2

4
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COUM.Rv
% CHLORO

OATE I GENICACID %RUTIN

TABLE B-2
MARLBORO KS
SUMMARYTABLE •'

AMMONIA/BLEND CHEMISTRY
CABIIIIN ' . ~ ~ . . . . . . . I = . .

RATIO %NrtAATES %ALKALOlbS , %PHOSPHATES ( %UREA '%AMMONIA' .

USA 1591-1992 O .4C 0.26 1 .69 0.8 I 1.8)
USA-E%PORT 1989-1992 1 .94
GERMANY 1989-1992 0.59 I 0.37 1 .59 1 .81

SWf2ERL4ND 1990-1992 0 .55 0.34 1 .62 1 .96
BELGIUM ' 1992 1 .73

HOLIAND ' 1989-1991 1 .8] .1
UK 1986-1991 1.86'

FRANCE 1980-199t '1 79

ILALY 1991
.

1 .80
GREECE 1990-t992 0 1 .94

SPAIN 1989-1991 202
AUSTRIA 1990 1 .51

YUGOSLAVIA 1989-1990 2.03
DENMAPK
FlNLAND

1980
1991 e

SWEBEN 1980-1982 1 .79

NORWAY 1980-1982 in

•AVERAGEEUROPE• 0.55 0.34 1 .62 0.8 1 .64
BRAZIL 1986-1991 0.80 oa3 tA0 1.0 2.29

ARGENSINA 1986-1992

~
1 .97

VENEZUALA t991 1 99
PANAMA 1991-1992'i

.
2.06

JAPAN 1991-19921 95
AUSTRALIA 1986-1991

MAUYSIA-1 t990-1991 0.59 I 0.2 219! 1 .92
MALAYSIA-2 , 1992 1 .91

c

2

5

1 .0
0 .8
0 .9
0 .9
0 .2
0 .9

0.8

0.9

0.8

0.9

0 .6

0 .6

0.19 0,29

0.29

0.16 ,

0.28

0.32

0.28

0.25
0.29
0 .28
0 28

0 .6 0.29

0.6 0.29
0.>'' 0.28
1.2 I 0.17

0.5 0.10
1 .0 041 .n.

0.5 0.18 r
0.6 0 .15 2~.
0 .8 0 01 ~.
0 .9 0 .17

0.5 ; 0.41
n. i
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TABLE B-3
MARLBOROKS
SUMMARYTABLE

CncING CHEMISTRY

~
8 °k

~ 1
T

> w RAno.
~pUM~TV

TOTPL "
I ~. . '

pATL igVGAR 4UGAR„ :LUCUGC"T'l,'-1„oa ..JCRCQC ~PG ~G FINI COCOA LICORIGE GLYClPC

. :
. . .RAno

REO?OTSUGAP3~

USA 1991-1992 12.0 9.2 23 29 3.2 1.9 23 05 0.8 12! o.n
USA-EXPORT 1989-1992 11 .8 8.1 2> 3.7 25 1.7 2.2 0S 0.) 1 .29
GERMANY 1989-1992 14.5 10.0 4.2 4.2 3.8 'L6 21 . 0 .4 1.51 L31 0.69

SWfRERtAND t990-1992 i 14.2 9.6 1.6 , Y3 1 0.6 1.5 taa D.68
BELGtUM 1992 13.9 9.6 ' 20I 23 I ' 1?5 0.69
HOLLAND 1989-1991 135 9.1 i 1 .7 ~ 23 0.6 1 5 ~ 1 35 0 67UK ~ 1986-1991 t3.1 9.8

0 . . .

0.75
FRANCE ' 1980-1991 13.6 9.1 3 .2 3.7 3 .7 1.2 22 0.3 1 .2 1 .83 0.67
(iALY 1991 13.2 9.0 t 1.5 2.3 1 .53 0.68

GREECE 1990-1992 13.4 8 .8 1 .9 23 0.5 1 .4 121 0.66
SPAIN 1989-1991 14.1 9 .8 J 1.4 21 0.5 1 .3 1.50 0.)0

AUSTRIA 1980 15.3 10 .0 na A~
YVGOSLAVIA 1969-1990 14.7 10 .9 I 1.8 23 0.3I 1.t tzal o.>a
DENMARK 1980 13.0 8.8

I
Q 1.3 2.1 0 .4 , 1.1 1.62 0.68

FINLAND 1991 ~ '
SYlEOEN 1980-1982 13 .8 ].8 ~ 1.2 21 0 .41 1 .>51 .1 0.57NORWAY 1980-1982 13 .1 7.7

I'AVERAGE EUROPE' 13 .8 9.2 I 3 .2 j 3J 3 .) L6 22 44 ! 2
BRAZJL 1986-199t 7.8 7.0 ~ ~ 3.6 0.7 1 .0 0.6

.
1 .0

ARGENTINA 1986-1992 14.2 9 .0 25 0.00 0.63
VENEZUAU 1991 12) a 8 .9 1 .1 ~ L4 0.4 1 .0 t2> 0.]O

i ?ANAMA 1991-1992 10.9 6 .2 1 .4 ~ 1.9 0.6 0 .8 1 .36
I JAPAN 1991-1992 I 126 7.6 3.6 4 .41 3.0 I 1 .9 1 .7 0 ) 0 8 0 89 I 0 60AUSiRALIA 1986-1991 ~ t]:0 9.3 3.4 4 .3 3.3 ~ 0J 1.0 ~

.
04

. .
1 .43~0.9 ~

.
0.72MAUYSIA-1 1590-1991 11 .8 7.7 t3 0.5 0.9

MAUVSIA-2 1992 , B .4 7.0 1.0 1.3 0.2 0.2

0

i( $

>

a

CO
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~ , pa 'C.GARETfE

]l ::IIY _ 9AT =VSC' 'i M\'G\ : PRE9SDROP

-

EALED tOBACCO
CIOAREfSI TE9 ~ECTiCN . .
PRESSDROPFC-SSOHOP I PRESSOROP

. :
%FlLTER
TRIAOETIN

.
%FlLTER ~
EFFICIENCY

. .
PAPER .

POROSNY

i
%PAPE
ADDRIV

~ ri IUSA 1991-1992 213 126
I

4 .5 4.9 . 2.8 21 7.2 39.8 35 0?

USA-EXPORT ~ 1989-1992 213 12.9 4 .4 I 4 .8 ~~ 28 20 7.1 38.3 35 i 0.5
-~ GERMANY 1 1989-1992 217 t6.5 4.1 ~ 4.J 26 21 7.2 3>.4 -49 0 .

' SWfTLERLAND ~~ 1990-1992 212 13 .7 4.4 e .8 28 I20 7 .3 38.6 35 0.6
~I DELGIUM 1992 211 11 .1 4 .4 4 .8 29 1 .9 7.3 38.4 45 0 .8 -

HOLLA9D 1989-1991 211 , 124 6.3 4.] 2 .8 .J 1.9 6.9 36] 38 0.5

UK 1986-1991 1 ' 19.0 4.2 5 0 3 .1 1 .9 5 5 42 0 .

FRANCE 1980-19911 i 1S5 ! 39

RALY 1991 , 2 7 10.9 4 .5 4 .8 0 2] 2 .1 i 6 .5 39 .4 36 Q5
GREECE t990-1992 1 210 I 1A3 4.3 4.9 2.7 22 i >.) ! 363 41 0.

. SPAIN 1989-1991 ~ 223 0.0 4.7 4.7 1 28 I
1

1 .9 8.1 I 38.1 I 37 0 .
19 .9

~' YUGOSLAVIA 1989->1~ 238 4 .7 4.7 2 .6I 2 .1 8 .2 36 .3 165 0.]

DENMAPX 1980 15.5 ~ 39

FINLAND 1991 4 .3 2.4 ' 1.9 •

SWEDEN t980-1982 16.5 58
NORWAY 1980.1981 18.4 ~ 43

', •AVERAGE EUROPE• 216 129 , 44, 4.7 2.6 20 7.2 ~ 37.7 17

Blt121L 1986-199t 220 0.01 ~ 4.9 4.9 27 2.2 G3 44 0.5
ARGENTINA 1986-1992 219 0.0 4 .9 4.9 2] 22 7.2

i
39.2 ~ 29 1 .4

VENEZUALA 1991 210 0.0 i 4.3 4.3 2) 1 .6 35 0.4
PANAMA ~ 1991_1992 214 0.0 4 .4 4 .4 2.7 1 .7 ).] 39.0 25 0A
JAPAN 1991-1992 218 15.0 1.4 5.0 3.0 2.0 3 .4 35 i 0.

AUSTRALN 1986-1991 2 1 13.1 4 .1 4.6 I 22 2[ 4.5 30 ~ Q4_'
MALAYSIA-1 1990-1991 ~ 215 8.2 5 .0 5.3 i~ 2.9 2.4 9.L 39.3 46'~, 0.5•

MAUYSIA-2 1992 ~ 21) 10.4 4 .4 4.8 1 3.1 1 .9 1.2 0~. 0.6

m
r

0 O
N

ct
~

U

~ •a
cD

TABLE B~
MARLBORO KS
SUMMARYTABLE

CIGAREiTE CONSTRUCTION ANO PRESSURE DROP
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DAIE Tn9 ~ V'I/'~m ~uq= 3?f:Rr I ir .P'JF^ . KICJPVFF

USA 1991-1992 16.3 1 .13 8 .9
I

14 .3 1 .63 0.128
' USA-IXPORT 19894992 15 .9 1 .1< &4 13 .9 1 .89 . 0,136

GFRMANY 1989-1992 13 .4 0 .99 i 8.3 13 .5 1 .61
~
' 0.119

SINTZERLAND 1990-1992 14 .6 1 .05 8.7 14,1 t]0 0.121
BELGIUM 1992 15.4 1 .07 8.2 14 .4 1 :88 0.130
HOLLAND 1989-1991 14.8 1 .03 8.3 14.4 1 .18 0.124

UK 1986A991 13.0 1 .p6 8.7 12.3 1 .49 0.122
FRANCE 1980-1991 14 .8 1 .05 8.8 14.1 ~ L68 0.119
ITALY 1991 15 .2, 1 .01 7.9 15 .0 1 1 .92 0 .128

GREECE 1990-1992 15 .31 1 .10 8.5 0 13.9 1 1.Eq 0.129

V
198

9i 0

8 84 13.6 '~ 1 .98 0 .146

A StRIA 980 ' 1J2
I

0 .9 45 .48 0.102

YUGOSIAVIA , 1989-1990 I 17.4 1 .27 ~ 9.9'~ 13 .) I 1 .]6
1

0.128
I DENMARK j 1980 ~ 148 1,11 ~ 9 .0 j 13 .3 1,64 0.123

FINLAND 1991 ~
SW E DENEDEN 1980-1982 14.6 1 .07 8 .8 13 .6 1 .66 0.122
NORWAY 1980-1982 16.1 1 .14 9-1 14.1 1 .A ~ 0.125

i'AVERAGEEUROPE' 15.0 1 .08 8 .> 13.9 1J1'~ 0.125
BRRZIL 1986499? 15 .1 1 .36 7.7 11 .1 1 .96 O .1Fl ~

ARGFMINA 1986-1992 Y15.3 tA9 7.9 14 .0 1 .96 0 .138 '
VENEUALA 1991 16 .3 1 .11 ).> , 14 .) 2.12 0.144 I
PANAMA 1991-1992 1S6 0.95 ].2I 16 .4 2.1) 0.132
JAPAN 1991C992 15 .1 L18 &3 12 .8 1 .82 0.1421

AUSTRALIA 19864991 13.6' 1 .25 8.21 10 .9 1 .66 0.152
MALAYSIA-1 " 19904991 15.8 1 .14

,
8 .8 j 13.9 1 .80 0.130

MALAYSIA-2 1992

C

TABLE B-5
MARLBORO KS
SUMMARYTABLE
DELIVERIES
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. COUNrtiY

IMAM~ICNPE ~
LOCATION GATE

NICOTNE
. (12)

PG
(1).

-5.26 ."
UPLA v u: vn~iEp
(6) / O•4 )

.2S•2b
~F ~RLCIOSE

i P~1•ur/ i (zi .zz.z3)

I

GLUCOSE

(26.26.30)
MALTOSE UCROSE

~ ~. (39)
..,~ -(az.a~

'. T//AllANO USA UE 1992 1 .68 I 3.11 1 0.09 0.62 0.26 • O.Oa 6.82 6.10 1 0.08 ' 3.uTHAILAND USA UE 1991 1 .43 1 3.23 0.05 0.58 0 .3a 0.06 5.59 5 .66 0.12 ' 3 181
TA69AN USA UE 1991 1.)0 ; 3.47 0.08 ~i 0.60 0.30 0.06 6.99 5.74 0.13

. i
i 372

SAUDI ~ USA UE 1990 1.56 1 216 0A0 1 0.65 I 0.)2 ~ 0.07 5.13 a9I 0,15 1 3.53 i
RUSSA USA UE 1992 1 .62 3.29 0A5 ~ 0.58 0.33 0 .08 5 .70 845 0 13 ]6!3

PARAGUAY USA UE 1990 1 .56 230 0.00 0 .62 0.66 0 .06

p

4.75

.
3.30

.

0.10

.
I 3.30PARAGUAY USA UE 1991 1 .66 3.07 0 .00 0 .58 0.55 0.08 , 6 .08 5.12 0.13 3)t1KOREA USA UE ; 1991 1.49 a05 0.03 0.56 I 045 ~0.08 j 6.22 5.39 p.12 ~ 3 .63

IS L a3 1
421RAN USA UE 1592' 1 . 2 6 0A0 O.63

I
j 086 I 0.10 4.Sa 289 0 .i9 1 208HONGKONG USA UE 1992 1.46 3 .[8 0.n

~
060 0.2) 0.07 ]J1 7.50 0 .11 1 a3aCHINA USA VE 1991 1 .6p 3 .e3 0.n 0.59 0 .26 0.06 6.75 Z42 016 3 73CHINA i USA UE i 1991 1 .49 244 0A0 ~ 0.585 0 .T2

I
0 .07 5.83 4 .36 014

.

I 1 .43,CH INA USA VE 1991 L65 3 .51 0.06 ~ 0 .6a ^'+6 ~ ^ .0) 6.421 G.09 0.15 4 .15AVERAGE' t5I 3.06 0.05 Q 0.60 0.4)I 0 .0) 6.06! 5 .31 0.13 3.36

USA USA U 1992 t3 .5 255 0.U3 0.51 0.51 ~ 0.08 5 .36 ~ 3.65 0 .12 3 .20USA USA U 1992 1.63 3.3J 0 .03 0.59 0.50! 0.06 5.51 a_fi6 0.09i 3.89
AVERAGE 1.49 ~ 294 0.04 0.55 0 .51 i 0.07 5.43

l
: 42) 0.11 i 3.55~

VENEZUAW VENEZUAA SV ~ 1991 i 1 .55 1 .78 0.00 ; 0 59 0 09 0 00 4 91 815 0. . . . . .11 ZO5

PANAMA PANAMA SSP /991 1 .48
0

231 0.00 0.43
I

0.22 0 .00 4 50 243 Q04 4 15
PANAMA PANAMA SSP 1992 1 .55 2.63 0.00 0A3 Od8 0 00 i

.

5 ]9
.

125 p 02

.

7AVERAGE - I
v

1 .52 23) 0.00 0.431 - 0.20I
.

0.00I
.

5.15
.

-4 .18I
.

0 .03
4 . 6

. 4.46

a c

J
2

Ut
G^

TABLE C-1
MARLBORO KS

DS SCAN DATA FOR AMMONIA/C.ASING MARKERS (AREA COUNTS)
z
~

n
~
~
-
.~
-
%
r
i~
~
~
.+
C
y
n

y
.J
O

2
.~
X
~

t1
~

.'~
X
T

W
Iti
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COUNTRY

"5.2.f 2S.2 .6
IS rciCpaIA+ S.UULtE I" i 'RG n 1', HnTE nc . HiU~TJSE

LOCATON ~ N.T6 .{12) ~ (1)I /~ Tl ;'Na1 u4 c (21 .22.23)
LUCOSE ~ MALTOS[ I SUCROSE j

(42•e3) (39)(2a.26•30) ~ .,I

GUATAMALA GUATAMAU SSG 1991 1 .19 1.90 0.00 0 .40 0.18I 0.05 I 6.5] , 5.63 0.02 4.66

~

I
ARGENTINA ARGENLiNA SA 1992 1 .42 5.]8 ~ 0.00 0.35 0.04 0.07 8.04 E.6y 0.05 I 5 .32

MALAYSIA MAUYSIA FEM 1991 1 .63 1 .62 0.00 - 0.63 0.51 0.0]
1

O 5.]1 4.45 0.t0 ~ a.85
MALAYSIA MALAYS/A(R1R) FFM . t992 1 .38 . LaD 0.03 I 0.38 0 .261 0.05 5 .15 4.28 0 .01 I D

JAPAN JAPAN FEJ 1952 1 .63 2J1 ~ 0.00 ~; U.JB 0051 ~0.06 6A3 7.47 0.02 I 4.80

INDONESIA ~ INDONESIANSA FEI 1992 1.60 3.49 0.02 0 .59 0152 0.08 6.50 5.82 0,13 2.87

SMTRERLAND SWIrLERLAND E 1991 1S0 210 0.00 0.6Q~ D.43 0.06 5.96 S.OOI 0.10 4.71
SPAIN SPAIN E 1990 1 .52 1F4 0.m 0.58 I 0.51 0.06 i ~6.47 5.52 am ; z.fis
SPAIN SPAIN E 1991 152 2.60 0 .00 0.62 026I 0.07 ].64

,
906 0.11 312

HOLLAND 'C' E t991 1 .30 1 .92 0.oa B 0.46 0.35 0.06 6.06~
GREECE 'C E 1990 t66 2]9 0.06 0.56 0.42 0.07 6.05
GREECE 'C E 1991 ' 1 .74 3.82 D.13 0.51 0.32 0.07 ].83 8,62 0 13 3a8
CANARYIS CANARYIS E 199t I 1 .57

1

zo1 z.]s
AVERAGE Z 01 D.O4 0 .55 0.38 0.07 6.64a

IGEFMANY GERMANY G 1991I 1.58 3.64 0.18 038 0.15 D.O6 ].14

a

d

C

~.1
Y

Cv

h+ ~
~ 0 x
cz

w

r
x

0

rr c ri,~ -

TABLE C-1
MARLBORO KS

DS SCAN DATA FOR AMMONIAICASING MARKERS (AREA COUNTS)

`
^

w
y
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TABLE C-2
MARLBORO KS

DS SCAN DATA FOR BLEND MARKERS (AREA COUNTS)

I

i

I

I

~

I

I

. . ~ TRIFIYDROXY', - .
1AU' P _D.H94 ._ ^AD~ ~

~
~ CHLOROOENIC ~

\4 A NDF ACII .RbANDFACII.Rb . . 4CII> ~ 1CID ACIDS L~CS _ULS ~
~

ACIDS
COlINTRY ~ LOCATION DAiL 61 _ 1116) , /17•IB) ' (27a33) 1 (d&47)

THAILAND USA UE 1992 2 .36 025 0.79 2.26I 0.91I

THAILAND USA UE 1991 1 .95 0.25 0.67 ~1 .82I 0 .96 ~

TAfw.W USA US 1991 2 .23 0 .19 0 .82 ~ 1 0 092'

SAIIDI USA US ~ 1990 2 .19 018 0 .'!8 1 .95 0.91

RUSS!A USA DE 1992 2 .14 419 ~ 0.]S 2 .30 ~ 0 .91

PARAGUAY USA UE 1990 2.09 O.D 0.75 LSf ~ 090 :

PARAGUAY USA US 1991 2 .13 0 .25 1 0.]6 1 .85I 1 .02

KOREA USA VE 1991 2.W 0.26~' 0,73 1 .81 , 097

ISRAEL I USA VE 1990 2.11 J 0.32I 0 .75 V4' 096

IRAV USA UE 1992 ~ L95I 0.40 0 .65 1'R i0,84

VIONOKONG' USA UE 1592 7 .31 i Q 0.39 094 2.10 / .05,

CHINA USA UE 1991 113, 0 .28 0.80 2.01 0.98 ;

CHINA USA UE 1991 2.20 0,23 O.fO 266I OPL

AVERAGE a 2.13 0 .26I 0.75 1 .99 1 0.95

USA USA V 1992 I 2 .00 { U .IS I 0b0 1 .84 1 .00

USA USA U~ I 1992/ 2 .19I 0 .28 0 ."ll 23J 0 .95

AVERAGE 2:10 0.22 y 0.69 2 .09~' 0 .99

VENE2UALA I

v

VENEZUALA SV 1991I 1 .88

i

0.27 0.54 LW 0.21

PANAMA ~
c
PAVAMA SSP 1991 2.80 0.2) 0.93 1 .53

1

0.D I
PA4AM2 PANAMA SSP 1992 2.SC I 0.29I 1.00 1 0 .90

AVERAGE . 2.82I 0.28 0.9] L66 0 .82I

&JATAMALA GUATAMALA S50 1991 2.08 0.21I 0.66 1 .56i 1 .25I

ARGE4tINA

I
i

AROENTRlA SA i 1992I 1 .73 0.22I O.Y9 ~ 2.2T I 1 .!0



- COSFIII3 ~ 4L51 ~~ .Sb' ~'i'?S'!T.i~LM7l:ATT01

~ ~ "

~
COONtRY

~

IMANC'F %CPURF ,
I LOCATION ~ p\TE

'RIHYDROXY
MAI1L 1 .LU'PAMIC BVfANOIC
1CP) 1CID AC[DS
(IS) C'-6) I (17H8)

WOSII'OIS
(1]H3)

. . /=
CHWROGENIC

ACIDS I
(Gh4])

MALAYSIA MALAYSIA FEM 1991 1 .96,0.21 0.]0 1 .]6 1 .0G
MALAYSIA MALAVSIA(RJR) PEM 1992 , !A]~I 0.19 0 .56 ~ 1]6 1 .02

]APAN IAPAN FEI 1992 I 2.!0 0.2a 0.62 2.06 i 1 .23

1

I ~

INDONE[A INDGNESWUSA FEI ~ I9S2I 2 .28I 0.39I Q.eC 2.21 0 .92 I

SWITZERLAND! SwITZECLAND E 1951 221 021'. 0 .86 2AD L131
SPAIN I SPAIN E 1990 f 210 3 0.23 ~ 0.]1 2 .21 1 . I09
SP.VN SPAIN E 1991 ~ 2 .22 0 .26) p .Ep

I
263 20II

HOLLAND "C' E 1991 ; 1 .80 Q 0Y2- 0.83 1 .]< 1 .18

~ GR£ECE 1990 2.1] 0 .2] 0]8' 1]0 1 .22
GREECE

'

'C E 1991 2.3] j 0 .30 0.88 1 .9] 1 .15
CANAkYIS CANARYIS E 19Y1 2 .15 0.19 0 .68 2 .12 1 .03

AVERAGE ~ 2.15 0.2< 0.80 2 .01 ,
1

I2 .11

CERMANY GERMANY 0 1991 208 0.26 p .]9 2 .
"1

ITti

W

P

Z

TABLE C-2
MARLBORO KS

DS SCAN DATA FOR BLEN7) MARKERS (AREA COUNTS)
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MARLBORO

I MARLBORO

I MARLBORO
MARLBORO

MARLBORO

MARLBORO

'I MARLBORO

MARLBORO

MARLBORO

MARLBORO

MARLpORO

MARLBORO

MARLBORO

I~ MARL80R0

MARLBORO

MARLBORO

MARLBORO

tr

FF

FF

FF

STYLE [ DATE [ % E

KS

KS

KS

KS

KS

KS

KS

KS

1988

989

1990

1990

1991

992

1992

992

AVERAGE

10 .2

9.0

8 .6

17.3

Z6I

6

6 .8 '

IW

M

100

100

9 .0

92

988 I 8 .6

1^B. 9.1

990 V6.

99 2I

992 9_0 ~

AVERAGE 8.3

~aMD I KS 1991 i 9 .2

MD I K8 LPf3 I 6.0

MD KS 1992 8.0

MD ; K5p ' 1991 9.]

VJ AVERAGEI 8.2I

MARLBORO I Mo-

I MARLOORO LT

.NnRLpURO LT

SMARLOORO LT

MARLBORO LT

MARLBORO LT

I MARLBOROI LT

10O 1992 7.01

KS 19E8 ).2I

KS . 989 1 8.3

KS 1990 7.4

KS 1991 9

KSB 1992 Y,OI

KS ! 1992 719

TABLE D-I
US IMARLBORO STYLES

BLEND COMPOSITION
~ ~ . %TOTAL

LIGlT % BANDCASL i T~~ % TOTAL
RECON . . RBCON ~~I RECON .~

I

6

2.6

Q

2 .0

% TOTAL
BY-PRODULTS

16 .71 6.9 .5 25 .9

8 .5 6 .2 2).3 I,
8 .5 ~6 .2 22 .3'
) .4 S .e 22 .8 u2
IB 6 5 .6 24 .2 26.6

182 54 23 .6 25SI

10 .0 6 .0 R4 .0 32 .0

I8 .0 59 23 .9 27 .2I

J I

~

1]I 6I 23 0 26 0

S0 ).0' 22 .0 29 0

16.0 6 .5 I 22 .5 27 .5

12 .6! 4 .5 22 .1 23 .6I

la.o 8.0 26.0 28.0'

5.0I 5.0 20.0 29.0I
6.2 5.6 22.3 23.9'

16 .8 S .a 22.6 26.1 I

18.0 8D 76 .0 28 0

I

I<.OI 6.2 1 20 .2',

I

22.2
Izo 6UI 23.0I 2501

19.3I 5.9 25.21 312 I

I



.

~I MARLBORO LT I KS 1992 I 9.01 80 ,, 13 .01 ] .0 ,, l0A

I
I AVERAGE~ 8.1~ 3 .8~ IAH I b .J ~ 22 .1 25.9

MARLBORO lT ~ ICO 1988 fl .5 ~
MARLkORO LT I IW 1989 2$

I
II

MARLHORO LT IOJ 199p

I

B .OI I

,

J

MARLOORO '. LT IW 1991 I ].01 JJ ROI 5.4 22A 25]I
I MARLBORO I LT IW 1992 6.0 3 .0~ IZO' ] .0 24 .O 260

MARLBORO LT /00 1993

I

I 9.4 2 .4 16 9~ 6 .5 2J < i

I

25 .6
MARLBORO LT i ICU 1992 90, 60 i pJ AI 2.0 20 .0~ 26,0

i

I I AVERAGE' ] .9'' 34 I I40'~ 6 .5' 225I 25 .9

pMARLBORO UL KSB I989 I< .6 2 I IJd I S t 39 .7 20.9
MARLBORO UL K5H 1992 14 .0 I6 .Oi 50

1

21 .0 290,
AVERAGE 14 .J S.II 149~~ 5 .2 /9 .9 150~'

I' MARLBORO

~

VL 10JB 1989
;

15 . 8 28j I6.2I 5A 21 .6 24AI
MARLBORO

~

UL

I

1009 1592 10 .0 9 .0 160 5.0 21 .0 1 24 .01
I MARL8ORO UL I IW9 1992 6 .0 8 .0 U.OI ] .0 I0.0 29 .UI

AVERAGE 10.6 4.6' I5 .1 5.8 20.91 25,5~

TABLE 7~1
US MARLBORO STYLES
BLEND COMPOSITION

I % TOTAL
LIGIIT ~ % DANDCAST

I TAR STYLE DATE %ET '. %STEM. I RECON j RECON

ro

R, TOTAL .. % TOTAL
RECON ©Y-PROWCCS '



CO]FIDE\`PL4L 11I\VESOTA TO13A Y, CMOS

TABLE o-2
US MARLBORO SI'YLPS
AMMONIA CHEMISTRY

TAR STYLC DAT6 % ALKALOIDS ~% AMMONfA % PHOSPkUTES

5

I MARLBOROj

MARLBOROI

I MARLBORO .

I MARLBOROI

MARLBORO

I MARLROROI

MARLBORO i

MARLBOROI

/If MARLBORO I

A/ARLROROI

I MARLBORO 11

MARLBOROI

I MARLBORO

I MARLBOROI

1 MARLBOROI

' MARLBORO

i MARLROROI

L MARLBORO

MARLBOROS

: MARLBORO

MARLBORO

MARLBORO

NARLBOROI

. MARLBOROI

i MARLBORO i

KS 1988 2.06

FF KS 1999 2.16 0 25

FP KS 1990 2.01 azs 0.68
rr KS 1990 1.9< i 0 86
FF KS 1991 2.00 0 .80

FF KS 993 Lm 0 .41 a 0.96

FF K8 1992 1.8I 0.35 0 .81 0 .19

FF KS I 1992 I.]8 <0.29 0 .89

AVERAGE 1 .93 0 .31 0 .82 0 .19

FF 100 1988 2.03

PF IW
1989 ~!9I

FF W 1990 197 i 0 .24 I 0 .;5
FF IW 1992 1 ]0 0AG I 0 .50
FF W 1992 Q 169I 0.2] 0.W

AVGRAGE L92

I

0.32 0 .60

MD KS I991 1 .92I 0 .30I 1 .56

.ND KS 'b 1991 L86 ; 0 .451 0 .73

MD KS 1992 I 8l I 0.281 0 .85

MD KSR 1991 1 .9! 039 0.88

AVERAGE I 1 .861 0 .3D 1 .00

ro
I 1 IMO I 100 1992 73 0.35 0 .82

LT KS 1989 2 .06I I

LT KS 989 3.15 021

LT KS !990 1.9] 0./6 0.65
LT KS 1991 1.95 O.N 0.86 0.19I
LT KSB 1992 1 Yt I 0.t0 0.61I

LT KS 2.01 O.l3l 083, 0 .14

LT KS 199z 027l 092'
i

AVFRAGC I 1.951 0.29 0.81 ~ 0.19I



-. _ . . .co:'e~ii` . - . . ., n

TAR STYLE DATE % ALKALOIDS % ANMONfA % PIIOSP!{ATES i% UREA

~ MARLBORO LT ~ ICO ~ 1983 208
, MARLBORO LT ~ IOJ 1989 2 .14 028 j
i MARLBORO LT 100 IS90 1 .82 028 G'0.]5
MARLBORO Li IP] 199I 19] p.}2 0 .91 0~16
MARLDORO ; LT 100 1992 1 .98I 0.32 0.19
MARIAORO LT ~ IpJ 1992 V< '' 0.<1 0J6
MARLBORO LT I i00 1992 1 .85' 0.I0 p.89

AVERAGE 195 0 .33 0 .80 0 .19

0

I MARLBORO UL KSO 1989 236 0.29
MARLBORO UL KSR 1992 1~§2I 0.2] , 0 .85

I AVERAGE li 2 .04 0.28 I 0 .85 ~

MARL60R0 UL IWD 19tl9 e 2.29I 0.2R

MARLBORO UL /W6 1992 LTII 0.2] 0.96
~ I AVERAGE 191I 30 ]

0

W

P

s

0

TAnLE D-2
US MARLDORO STYLES
AMMONIA CHEMISTRY

i

n
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TARLE D-3
USMARLROROSTYLES
CASING CHEMISTRY

TnR STVLE I DATE FG
%TOTAL

GLVCERINE~~ SUGARS
%REDUCING
SUGARS ! GLUCOSE FRUCFOSE SUCROSE COCOA . LICORICE .

MARLBORO i FF KS 1966 I 1.9 2 .3 I 12.1 , 8.8 I
MARLBOROi FF j KS I 1969 I 1 .9 2 .3 1 12[ I p.6 ~
MARLBORO FF KS 1990 ~ 20 2.2 1 12.5I 8.1~

MARLBORO FF KS 1990 20 2.3 12.)

I
; 6.6 5 I

MARLBORO FF i KS 1991 I 1.9 : 2.3 126 8 .6 1 .7 2 .7 2.7i 0.5 0.9
MARLBORO FF KS 1992 20 j 24 123

I
8 7 0 4 O BI

MARLBORO I FF KS 1992 20 25 I 12.9
.

~ 8.0 2.4

`

30 3.2

. .
0.4 1 0.6

MARLBORO j FF I KS ' 1992 '
I

. 11p I 9.1 I ,
~ AVERAGE 20 23 123 ~ 86

1 2A 29 30; O.a 0 .8

I IMARLBORO FF 100 1989 L9 2.3 1 3 8.9 o2 I

I 1MARLBORO FF

I
100 1992 1 .9

I
2 .3 12 .3

I
~~ 8 .3

I
2.1

I

2 .4

I

3.3 0.5 0.6
IMARLBORO FF 1992iW 12 .3 95I i

AVERAGE~ 1.9I 23 12.4IQ 9.0 21
,

2.4 3 .3 1 05 0.6I

MARLBORO MD I KS 1991 L9 ~

I
2.3 11 .T 8 .9 2.3 3.0 1 .2 04 i 0.8 ~

MARLBOROI MD KS 1991 t9 2.3 126 8 .3 2.5 3 .2 20 0.4 0.6
MARLBORO iMD KS ! 1992 11 .5 7.7 I
MARLBORO MD I KSB 1991 1.9 33 ; 12 .6 0.6 1 .8 2.4 2 .3 0.4 0)

AVERAGE 1.9 2.3I . 12.1 8 .< 2.2~ 29 1 .9 I 6a 0.)

MARLBORO MD ~ 100 1992 2.0 ~ Z3 i 126 0.2 2.0 2.6 2.7 0.5 0.6

MARLBORO LT I KS 1988 1 .9 2.4 il .)I ).9'iJ

9 I I

i I

MARLBORO LT S 1990 1 .9 I.Z 12.4I 8.0
MARLBORO LT KS 0991 , 191 2.2 12.81 9.3 05 O.T ~

2.8 3 .4 24

IMARLBOROI LT H9 1992 1.9 2

. 21

1
2

3 1 &BI 0 .S 49
MARLBORO ~ LT ~ rG5 ! 1992 1 11 .21 8 .2! '

I

I

I AVERAGE 1.9 2.]~ 122, 86' 20I 3.4 241 0.5 0.B5

I

,

I I~ I I I I ~ I I I
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TABLE D-3
US MARLBOROSTYLES
CASING CHEMISTRV

se , % TO~ TAi: st REDaNG . : . ae .
GLYCERIrvE.I SUGARSSUGARS .~ GLUCOSE

MARLBORO I LT 100 ' 1998 ~ 1.9 2.5 ~ 11.5I ).8 i
MARLBORO

I
~ LT 10J 1989 I 2.0 2.3 12.4 1 B.4

MARLBORO LT I 100 1990 ~ 1 .9 1 2.2 I 12.0 1 .6 !
I MARLBORO LT . 1bJ 1991 1 .9 i 2.2 13 .0 9.1 ~i 05 0.6
: MARLBORO LT ~ 100 1992 2.0 2.2 nJ OS 0.5 0.8'
MARL9ORO LT 100 1992 1 .9 2.3 12 .2 89 2.1 2 24 2.6 ' Q5 I 07 I
MARLBORO LT 1C0 1992 1111 8.9

AVERAGE 1.9 2.3 12.1

1

8.4 2.1 2.4 26 0.5 f 0.7 ~'

MARLBORO UL I KSB 1909 2.2 22 ~ 11 .7 ' 8.4 2.0 2.7 2 .1 '. 1 .3
MARLBORO' UL I K56 7 .2

AVERAGE 22 2.2 1o.3I 7 .8 ' 2.0~~ 2,7,1 2.1
I

33

MARLBORO UL I 1 WB 1989 2.1 21 11 .5 i 'b . 2 ~, 2.1 I 2.e l 2 .1 ~ 1 .3 .
MARLBORO UL 1009 1992 ~ 109 7 . < :

: MARLBORO I UL ' 1COB
I

1992 1 2.1 2.1
I

10.9I ] 1

4

17 2.3
I

2.8

I
06 1 .1

1
~ ~ AVERAGEI 21I 2.1 11 .1I 16I 191 26 25 0,61 1 .2

d

a

b

c

2



-co.€rorrrri r.mMAXra.

TMLE D-4
US MARLBORO STYLES
BLEND CHEMISTRY

TAR STYLE DATE j
%CH[ARO-
GENICACID

~ CABUTIN

I %RUTIN I _ RATIO % NrraATRS !

I MARLBORORO

I

ifF KS ! 1983
IMARLBORO FF KS !989 ' I

MARLBORO I FF KS 990

MARLBORO I FF
I

KS 1990

MARLBORO FF KS 1991 0<d I 0 .22 1 .63 0>0
MARL6ORO FF

I

KS ~ 1992 )

MARLBORO FF KS ~ 1992

~

MARLBOROI FF 1992 IKS 0 .15 ~! 0_25 I 1 .52 1 .02

AVERAGE O .A1 0 .26 159 0.86

I

I
J

IMARLBORO FF 1988108

MARLBORO

MARLBORO

FF

FE
1W I 1989 I

100 ! 1990 Q
I

MARLBORO FF IOJ 992 I

MARLBORO FF 100 1992 0.40 0.26 1 .50 1 .06I

AVERAGE 0.<0I 0 .26 1 .56 06

MARLBORO ~ MD KS

a
19SI i O.N.I 02] L63 1 .10

MARLBORO' ,MD KSg ~ 1991 ~

I MARLBOROI MD KS 1992 I 0 .<2 0 .26I 1 .62 02

i MARLBOROI MD

Y

K30 I 1991 i 0 45 I 0.29 1 .55 W

I
AVERACE U.C4

i

0.22 1 .60 .04

W

I MARLBORO ~ MD 100 1992

I MARLBORO LT KS 1988~
MqR/.BORO LT KS 1989

I
Q MARLBORO LT KS 1990Z
/fa

,

MARLBORO LT KS 1991 I
MARLBORO LT KSB 992

IMARLBORO ~ LT KS 1992

y



TABLE D-4
US MAALBORO STYLCS

BLEND CI3G4IISTRY

TAR STYLE DATE
% CII[ARO-
G[NIC ACID I % RUTIN

' CA/RUTIN
~ RATIO

I
% NITRATES ~

MARLBORO LT , KS 1992 0.391 0 .26 I30 1 .02~ ~

AVERAGE 939 1 0.26 1 .50 j 01

~ MARLBORO Lm 100 ~ 1986

MARLBORO LT 100 ~ 1989

IMARLBORO LT IN I "B I I Q

I

MARLBORO LT IN I 1991

MARLRORO LT IW 992

I
I O I I

MARLBORO LT IW I 1992

MARLBORO

I I

LT

I

IN 1992 0 .39

I

0.263 ~ SOI~ 1 .02 I
i AVERAGF,I

I

0.39

I
0]6 m~. ._ .,O2I

MARI.6OROI UL I KSp 1999 110.38

I

OT61 IA6 LW

MARLBORO UL

I

KSp 1992 04p O.D 1 .74 IM

~ AVERAGE~ p .J9 p .RS LW LO3

MAR BORO UL IOOB 1%9 0 .39
1

Q16I L50 LOJ
MARLBORO UL 0I00

I

!992 041 0 .24 1 .>I LW i
MARLBORO UL ICOBD 1992

i

IAVGRAGE OAO 0.25 L60 L9

~

y
~
~

~

'

' 70

ro y

I

V



co~i'-I~I v I Lv . ~1l~~csu'rn'r<iunccu IaT7~nit'6~"

I
~

I
TAR~

'
STYLE

I
~ DATE I% MO15T

I TOBACCO
' WEGHT ~

I
TOBACCO

. NONWE/G7IT TOeACCO (~y 135%
. WEIGI{T ~ C!RCI/Mddl

CIGARETTE
LENGT!{

FILTER
LENGTH

DRY9
I DENSTTY

PAPER
IPOROSITY

PAPER
~IADDITIVE~

I I iMARLBORO PF KS 19ft6 . Id.5 ]68 759 ~ 21] 24,90 M I 21 211 I 30 0 .47
MARLBORO fF I KS I 1989 , 15.2 T)d i59 215' 2a .0J I Bd o 21 212

1
1 32

MARLBORO FF KS 1990 M .i

I

)65 )60 I 218 24 .E) W 21 212, 30 O .dJ
MARLBORO FF KS ' 1990 149 i69 ]56 21) 26 .86 I 2M 21 I )/I )d 045s
MARLRORO PF KS 1991 M .1 25> . )52 216 2d .82 ~1 flG 21 210 36 0.45l
MARLBORO

MARLBORO

I FF

' FP

KS

KS

1992

I992

13 6 ]s5 i54 216 26 .85

24 .65

1~ 81

ftd

2I

2/

211 9

0
'

I AVERAGE Id .a 765 ]5] 211 2ASJ
O

96 2I fll 35

MARLBORO

MARLBORO

I FF

FF

i IA

100

1988

1999

IdJ

i, 14.8

I 376

H8]

1 868

9]4

26]

626)

24 .84

I 24.86

I 99

99

i 29

P

212

. 213

aB
i 32

I0.42

0 .48
MARLBORO FF

I

IW I 1990 14 .3 H)6 ~ 868 I 262 1~ 24.881 59 2] 212 30 OJ]~ ~
MARLBORO FF IOJ 1992

1
J/~ 24.95 1 27 41 0 .57

AVERAGE 14 5 5 880 870

I

2s5 2A 86 99 2] 212 J) 0.49

MARLBORO MD NS 1991 '. IS B 69] 685 j iSl i b.Ed ~. 84 27 212 ' IP 0SJ
MARLBORO MD KS i 1992 -b I I I I'24 .86 86 27 27 0 .60
MARLBORO MD KS9 ,

i

1991

AVERAGEI

15A

15.2

sBd

e 691

669

sA

25p

252

2180I

2A .83i

82

83

27

2]

21g

2U

29

31 i
0 .62

0 .52

MARLBORO /
MARLBORO

LT
LT ~

~

KS
KS

1988

1969 I
16 .9

~ 15.3
699

699
68E I
68d

2651

263

24 .921

2d .60
%d
M

27

2]
31 31
412

b

O
.44

0 . 0
MARLBORO LT KS 1990 Id0 69I 69]

1

26J 2481 96' 27 ~ 223 46 D .dl

9

.

I I

31 0.46
MARLBORO LT KS 1992 U.8 696 1 692 261 24,62 Ed 27 214 dd 0.69
MARLBORO LT K50 1992

I

2y94 dM1 27 46 0 62
AVERAGE~ 24 .3 696I 688i 2631 2A .84I ed 27 213 J9

I

06]

I

i

MARLBORO LT I IOJ 1988 5 .0 915 82/ J06i 26 .8] 99 32I 215 J6 0 .44
MARLBORO LT

I

100 I989

I

16,9 .. 633 820 ?Of 24 .eJ 99 i 32 216

I
l9 O.q

MARLIIORO LT IfA 19Sf/ Il2 i 826 819I 301 , 74 .53 99I 32I 215 31 I 042 I

TABLE D-5
US MARLBORO STYLES

CIGARffiTE CONSTRUCT[ON

y

~

i
nn-
.
.J

:~

~ ;

Q ;

b
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TABLE D-5
US MARLBORO STYLES

CIGARETTECONSTRUC'RON y
'-

i TAR STYLE I DATE
I
i% MOIST

TOBACCO
WEIGHT

TOBACw
WEIGf{"C
@ 13 .5%

NON
TOBACCOI
WEIG5T

'
CIRCUM.

CICARET[EI
LENGTH

.
FILTER' DRY'~
LENGTH I DENSITY

PAPER
POROSITY

PAPER
ADDITIVE~~.

'~' MARLRORO 1 T IW I~ 1991 ' U.9 830 i 8ffi I 3W

I

24 .89 99 31 I 21} ~ 29 0 .42

MARl90R0 I LT 1W 1992 13 .8 625 8221 302 24 .90 99 ~2 31! 212I 29 0 .39
I MARLBORO LT IOJ 1992 ' I 24 .89 99 3! 27 0 .57 .

I AVERAGE I Id.L 830 822 303 24 .97 5q•e 32 ' 214 32 0 .65 .

I IMARLBORO i~ UL KSB 1989 ;3 .9I 60) I 66f III 2a .81 O 83 27 ~ 190 64 .67

MARLBORO UL ' KSN 1992 1 2<,80 E3 27 <}

i AVERAGE /3 .9' 6W lAOI 271 2A81 83 9 I90 44O

IMARLOORO UL IOJ6 1989 i IE .O 714 ]I0I OJ09 2< .80 99 31 18) I 45

MARLBORO UL IO00 I992 ~

~ AVERAGE~ Id .O~ )I<~ )10~ 303~ 'b~ .92~ 981 ll~ 19)~ 46 ~

a z :
~ .

m .

T r-

2 ~It

X/ .

r;



CONFIDE \ TTAT,l7SSSFSOTA"CCST3:CCCTTLTfIGATIOY

TAR STYLE DATE % VENT
% FILTEft

EFFICIENCY I %
FILTER

TRIACETIN

OPEN .

PRESS

CIGARETiE
DROP

SEALED .
CIGAAETiE
PRESSDROP

TOIIACCO
LILTER `~ SECTION

PRESS DROP I PRESS DROP

MARLBORO I FF K8 I 1988

I

~ 9.6 38.5i >9, 4.8 5.1 2.9 ~ 22'i
MARLBORO I FF KS 1999 I 10] 39.0 ].6 d,5' 69 ZB 21 .
MARLBORO FF ~ KS 1990 I 12.3 38 .1 4.9 1 2] 2 p'
MARLBORO FF KS 19M 13A )6 .5 'i 45 2 4.9, 2] ~ 22
MARLBORO

I

FF KS 1991 126 39 .91 I / 6 501 2 .~ 2.2
MARLBORO FF KS 1992 11 .7 39.)i 8.0" q.5 /.9 2.9 20
MARLBORO FF NS 1992 14.0 I I 4.6 Sl , 2.] 25

I I AVERAGE 12 .0 38,8 ].9 4,6 5.0I 2.8 2 .2i I I O

MARLBOROI FF I IW ' 1983 13 8 ~ dOd B 0 6 8
1

. l .

J

. ~ 5A 30

I

2 .5
MARLBORO I I @] I 1989 i 15 .1I 409 ]JI 4] $4 B.OI 24
MARLBORO,

FF

. . 100 199p ~ Ii5' 39.61 ).6 4 .8 5.6 J.2 2/
MARLBORO FF I IW I 1992 150I Q I 5,0 5.) J.1

I

2bI
I AVERAGE 14 .9 40.3I Z31

I
48 5.5 3.1 ~ 2.5

MARLBORO MD KS 1991 19 .8
I

I

N.OI 0.01 4 .] 5 .4'. 3.2 2.2
MARLBORO MD KS 1992 21 .0 ; 65 5.6~ J6 2.0
MARLBORO MD I KSB 1991 15 3 dL5 ] 8 46 5I . , .3 01 21

AVERAGE O I8 .]

f

62.8 7.9 4.6 5.31 32

I

2.1 i

MARLBORO LT I KS 1986 22.3 48,5' 74 6,9 ~ 5.91 3.9 ! 2 0
MARLBORO LT KS 1989~ D 1 4

.
. .9 S.BI 3.7 2,1

MARLBORO LT KS 1990 23.) 4],5 ]J 4 .9 5 .91 3 .9 2,0
MARLBORO LT KS O 1991 23 6 d5 9 )1 4. . .9 5.9 3.8 2 .1

MARLBORO LT

I
Ks 1992 24,4 4] .I ] .J 5 .0 6 .0 d .l

1

1 .9
MARLBORO LT .4R8 I 1992 I8 .U

I

5.1 5] J] 2.0 ~

AV OE
),S

4 .9 5.9 3.9 3.0

q

I

IMARLBORO ~ LT
~

100 9 S

!
3 V 52.0 )]~ 5.0 66 <.i 2,5

MARLBORO ~ LT 100 989 32.0 51.9I ].9 i 6 .9 45 ~ 4.2 2 .3 ~
MARLBORO LT I IOJ i 1990 13.5 I 52.4 ~ ] 0I 4,91 6,61 4,2 2 4 ;

Cf

TA6LE Ab
US MARL6OR0 STYLES

FQ.TER AND PRESSURE DROP DATA
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0 ''



__.-- -
COVH'IDl?V77.AL>SI1vl?50'PA'fOBACCOLf A .

, TAR ~'. STYLE DATE % VENT
% FILTER % FILTER

EPI°ICICNCY i TRIAC[TIN

OPEN
CIGARETTE
PRESS DROP

SEALED .
C[GARETIE
PRESS DROP

. .
FILTER?

PRESS DROP

TOBACCO
SECfION

i PRESS DROP

MARLBORO LT I t00 1991 34 .2 t9.81 ].5 I 4 .9 6,7 46I 2.3
MARLBORO LT IW 199Y 35 ] 5151 6 8 e

I . . 6 .9 6.9 4 .3 2.5
MARLBORO~ LT IW 1992 <L0 ,

I

45i 6 .5 . 3,7 2.8!,
; AVGRAGE M.V .,' SLS ].4 4 .1 2 6.6 4.2 2.5I

I

MARLBORO UL KSB 1989 42 .g AJ i 4 .4 b l 1 8 I $
MARLBORO UL KSB Im

I

7

4G 63 4A

,

1 .9
i

AVERAGE 42.9 i A.] ~. 4.4 6 .3 4 .6 ; 1 .]
O

I MARLBORO UL I !WB 1989 51 I ~ 63 .0 43 6 .7 05 I B
MARLBORO UL I IDO6 1992 46.0I

3

I 4 .3 6 .6

.

4 .1I 25
~ I I ~ AVERAGE ~ C8.61 63.01 ~ 43~ 62 1 45~ 2.1~

a

b

c

C"'.

TABLE D-6
US MARLBORO STYLES

FILTER AND PRESSURE DROP DATA

~c .
L~ .~



TAIILE D-7
US MARLBORO STYLES

DELIVERIL•S

TAR I STYLE DATE TAR NICOTINE PUFFS TARMIC TAR/PUFF NIC/PUFF

MARLBORO FF KS 1 988 IZ0

I

I 1.23 8 .8 I U.8 1 .93 I 0.140I
,N AR LB OROI, ARLBORO FF KS 1989 163 1 .23 6 .8 I1 .3 °2 1 .85 O.dO

MARLBORO FF KS I990 16 .3 I L15 ~ 8b II 14.2 L92

~

0 . 35

MARLBORO FF KS 990 165 1 .15

I

~ 9.0 1 143 1 .83 0 .128

MARLBORO FF KS 1991 16 .3 LI0 3 .7 14.8 1 1 .8] 0.126

MARLBORO FF KS 1992 16 .5 1 .16 8 .8 ~~ 14.2 1 1.8] 0.132
MARLBORO FF KS 1992 I4 .6 0 .98 9 .1 N .9 I L60 0,108

AVERAGE 16 .2 1 14 8 .6 14 .2 ~ 1.86 U.I30~O

~

MARLBORO FF 100 i 1998 164 1 .1< R9 13 .2 L66 ~ 0 125y . I
MARLBORO FF 100 ,

~

1989 I, 16.3 , 1.25 IOJ 13 .0 1 .58 i 0.121

MARLBORO FR 100 1990 ~ 15 .6, 1 .1] I 9 .8 13 .3 1 .59 I 0.119
MARLBORO FF 100 1992 i IS .F ; 1 .06 9 .] 14 .2 1 .56 0_I09

AVERAG6 1591 1 .191 9 .9 13 .5 1 .60 0.119

MARLBORO

I

MD ~ KB 1991 12 .4 0.88i ] .8, 14 .1 1 .59 0.1U

MARLBORO MD KS 1992 12 .1 0 .83 J9I d .8 1 .5} 0 .106
MARLBORO~ MD K8H 1991 U.3 09C ]8 Id.l t]I 0 .121

I

I

.2 AVERAGE ~ 12 .6

I

0 .88 ] .B I 14 .3 1 61 0 .112

MARLBORO LTro KS ~ 198L 10] 486 8 .3 12A 1 .29 0 .10A

MARL80RO LT KS 1989 10.3 0.ba 8 .1 12 .3 1 .2] O.IOM1
MARLBORO LT KS 1990 i 10 .6 0 .85 7 .3 12 .5 1 .36 i 0 .10]

MARLBORO' LT KS i 1991 I 112 0 .78 8.0, 14 .4 1 .<01 0 .(98
MARLBORO LT KS 1992 10 .] 0 .82 8.0 ~' ll.0 ~ I .3C : 0_103
MARLBORO LT KS 1992 10 .0 075 5 ]]' 13J I 1 .30' 0 .09]

AVERAGE i 10.6 0 .82 8 .0I U.0 1 .31 0.102i

MARLBORO . LT I 100 ' 1988

I

10.51 0.8] I 9 .9 i lil 1 .06 0ABd I
MARLBORO

I

LT I~ 1989 10 .3~'. 0.861 98' 12 .3i IOS 0.086
MARLOOFO LT „ 100 I 1990 I 10 .3'1 0.31 ., 9 .6I 1 .71 1 .0] I 0.093I



TAI3LE D-7

US MARLIIOROSTYLES
DELIVEtIF,S

TAR ' STYLE DATE 'i TAR NICOTINE PUFFS I TAR/NIC TAR/PUFF NIG^UPF !

~ IIMARLBORO LT IW 1991 10.5 0.]6 9< 13.8 , 1 12~ 0.081
MARLBORO LT 1W 1992 I IO JI 092 1 971 12.6 5 L06 0.065
MARLBORO LT

I

ICO 1992 I ID.3I 0.]< 9] U.9 L06 0 b]6I

I
AV[RAGE I I 082 9Ji I2ip 1 .07 0.086

MARLBOAO V L KSB /989 I5 .8 0.521 6 8 i O 11,4 0,85 0.0]6
MARLBOROI UL KSB 1992 6.2 0.50 6.8I 12 .4 0.91 0.074

AVLRAGF_ 6.0 0.51 6,B I1 .8 0.88 0 0)5i O i . .

MARLBORO UL /WB 1969 58 9 8

~ O~ lMARLBOROI VL 1000 1992 6 .2 I 0.46! ).el U.S~ 0] i g
~ I AV GE I L I IERA OSI 8] 12 .0 . . O)3 0,061

v

a

S


