/5168

e it
]
e e ———
B e ————————— S =—emtempmmmtmep el
r——re—— i .
e itk i
e

Digtr,.
ITMITED

'EcoN"lec i
E/CN.14/INR/142

AND % N
SOCIAL COUNCIL S<E e

§K‘<_4-” |

- ECONOMIC COMLIQION FCR AFRICA : ' i
Sub=regional Meeting on Fconomic
Co-operation in West Africa -
Nlamey, 10~ 22 October- 1966

. OPPORTUNITIES FOR A PACKAQING INDUSTRY

IN THE WEST AFRICAN SUB<REGION

U66~1334



ls

2e
3.
4e
Se

6.

T

¥ B/CN.14/INR/142
TABLE OF CONTENTS

Page
INTRODUCTION : SCOPE OF STUDY o 1
FUTURE PACKAGING IN THE WEST AFRICAN SUB-RECION 1 - 2
BASIC ASPECTS OF PACKAGING | a 3
U378 OF PACKAGING | 3-4
INDUSTHY APPROACH - 5
CORRUGATED BOARD 5 = 20
FOAMED PLASTIC PACKAGING MATERTAL 21 - 27
CON CIUSIONS 27 — 28
Apnex I BIBLIOGHAPTY
annex 1T POTULATICE DATA
Annex III WEST AFETCAN SUBeEEGIQN POPULATICON PRCIECTIONS
Annex IV TOPAL PAPER AND BOARD THEORTS BY COUNTRY-w 1964

Amwmex TV

MAJOR WORLD SUFFLIFRS OF EXPANDABLE POLYSTYRENE



E/CN . 14,/TNR /1242

¥, INTRCDUCTION - ¢
This-eﬁudy his been‘prepafed'fof'the Economic Commission- for Afries
by Mr. Joseph Je Tom3551, President of the Cornlng‘Packaﬂlng Companyy &

*'DlVlSlon of the Carnlng Glass wOrks, Oornlng, New: Ycrk. B ';

It 1s epeclflcally concernea w1th the follOWIHg lourteen Afrlcan
nations which comprise the Wes it Afrlcan bubﬂReglon. Dahomey, Gambla,'
Ghana, Guinea, ivory Coast, leerla, Mali, Mauritania, Ulger9 ngerla,

b

: oenegal, dieTra Leone, Togo and Upper Volta.

o The study exploree the opportunlty for two eeparate manufacturlng
1nduetr1es in the re>1on - a naper corrugatlnr'and convertlng 1nductry and,

an expandable polystyrene (foam fllm) ext 1'fudln,g_a; andg thermoformlng 1ndustry-

L
G

The study is bused upon the most current information avallable to
the wrltermend_ueeemthehfollom1ngedataeeguxﬂﬁﬁ-@@UnliedgﬂﬁtlQﬁﬁmﬁﬁﬁllcationss
trade magazines and assogiatipne}cﬁeﬁe'ﬁepéptment of Commerce publications,
informafion supplied by raw material and equipment suppliers, the American
Management hssociation, .current books on. the various subjeeﬁe contained
in the report and ihe,inep;ent,expeziehgekef the Corniné”ffaekeging
Company, Corning, New Yegk;- AJgeﬁplete'iief of information sources is

., found in Avpendiz T

5. FUTURE PACKAGING IN “THE WEST AFRICAN SUB-RECION ~ - -
A projection analysis of the future demend for industrial paperl/

in the Sub-Region was nade in the United Fations' Food & Agriculture

Report: Review of Past Developments and Future Demand &L tlmates, dated

January 29, 1965. The report yas based upon methodology developed in the

ivi Food & Agriculture Reports - World Demand for Paper to 1975. The report

established a relationship between average per capita income and per capita
‘consumptlon of paper and paperboard. The incregase in average Eer capita
-‘1ncome is. a functlon of poeulatlon @rowth and CGrozgs I omestlc Proauct with

population growth the ey factor 1n the Lub-Reglon. Appendlx II ehows the

I/ It is assumed that this represents paper for corrugated board
or the board itself.
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recent annual population rate of increase for the oountrlea of nhe ouh—Reglon

which are generally high ranging from 0,3 pex cent for Gmmbla to 6 2 per sent

for Glana. Appendix. III has prOJECulOHS of population growth for the

countries of. the Sub-Region from 1960, through 1980. .Dgying the 20—year
{1900 o 1980) period, populwtzon for the entire region will increase.by
almost 50 mllllon people or 7O per cent., Greatest Qréwfﬁ will také ?lace
in ﬁ verla, Ghana and mall and to a far lebser extent in the other 11

countrles.

Future demand progectlons of uhe Jub-Roglon were arrlved at Jtartlng
from the average level of consummtlon in the perlo& 1960 - 1962 and “then

calculaclng the growth of averaée'per capita income, The follow1ng table is

_a prOJectlon of 1nau%tr1a1 paper and paperboard consumptlon ip, Western

l”Afrlca.‘

Projection of Industrial Papér.ansumptibn.in Hésternfifricd
(1,000 Shopt Tons)
'419606621” - 1970 R 1975 0 L 1984
381 84-98." o yyes1at 154-220 -

The projection shows a three %o over fourfold "increase in consumption

in 20 years or from.l5 to 24 per cent anaually.‘ The range in the consump~

tlon projection is based upon low, medium and high per caglta 1ncome

progectlons.

“-While this is & situation showing consicerable growth,. it must be

‘vemembered that actual cosmsumption during the base period is very low and
will remein low during the first decade., ~Within this, decadgshowever, &

“ortugated packaging industry should b -established te. .provide for-projected

cohsumption.'°”fme}hayud.

_";hlle there is no foamed plastic pacraglnb‘materlal industryiin the
aubuﬂeglon, the t,:r:cmr‘ah of dbrlcultural exports and the ‘establishiient of

new 1nduktrles should cveate the ne09551ty for such an industry.-

e
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3. BASIC ASPECTS OF PACKACING

?ackaging may be defined as the process of placing & product in
a container or wrapping in order to .wmarket ite. . Another definition. is that
packaging 1s the use of containers and components plus decoration or
lébéling to protect, contain,,idenﬁify,,merchandise?and-facilitate use of

products. One or a combination of these elements may be involved.

Contalners_ o back to the dawn of hlstorya Any item to be stored
or transported called for packa 1ng —and led to the use of leaves, hollowed—~
out 11mbs, écuros9 SAlnS,_TDGd b sket59 earthenware vessels and 31m11ar

maﬁerlals.

: ._In_tlme, coﬁtainers_were improvised or developed.to meet the special
needs of nomadic tribes, agrarians, merchants, traders and for religion and
Wale The antecedents of some modorn containers, such as glass boitles
and packaging practiices like labellnt are very old. Class boﬁtleé'were
used in Ziypt more then 4,000 years dg0. Farks, signatures, symbols and seals

were employed for the very first products involved in trace.

Until 1800, tlie making of packages was eésentially a craft or‘art.
The industrial revolution produced great advances in container invention
and fabrication, resulting in the development of wost of the standard =
container forms used today. Corrugated board snd bLoxes were firet used
over 100 years ago. Lxtruded expandable polystyrene {foam £ilm) is a

relatively new development having been introduced in the early 1950's.
4, USTS OF PACKAGING |

The following discusses packaging in more specific ferms.

Primery packaging refers itc the essential container immediately
enclosing the product. The product is usually put into this container
soon after it is monufactured altaough in certain inetances, the final

tages of manufacture occur while the product is whithin the package.

This primary packs ge remaing with the product from the time of its
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manufacture or preparation at least through'dietribution £6‘retaiiere,‘
and very often continues through the entire life of the product. This is
in evidence in a glass container for mouthwash, a collapsible 4ubs for

- toothpaste, and a folding paper box for ‘detergent; all of these remain
an essential part of the product during its entire life, Other-pfiﬁarj‘
containers-end-theif function after the vproduct is brought home. : Thls

is the case with a polyethylene package of clothing or a gift package.

Secondary Daekegieg refers to fﬁe.e dltlonal contalnere and wrapplngs
“that are added for proteotlve or marhetlﬂu requlremente. ”heee accompany
the prlmary vackage 1o the” coneumer 3 home and then removed. Thls_ls '
typical of the outer folding box which, in the ahove cese, contains a élees
- bottie for mouthweoah, The- glags bottle ia retalned as part of the product,

but.the box is destroyed.:

Dieplay packaging funetione to display products with a selling
messa: e.: Theee dleplaye dlffer from the permanent type in that they are

ehlnped wzth the product 1n51de -and are not made to be refilled,.

‘DhlpD1n£ paokaflnb 1nvolvee tl.ose packaging. components. beyond primary
and eecon@ary nackablng whoge function is essentially that of protection
aurlnt dlatrlbutlon. ,:heee‘packages.are_ﬂot destroyed. immedistely after .
the;x shipping funcﬁ;en is completed,. They serve to store the producty .

idehtify it,‘aeduoften_to_display it.

’The'eerfegeﬂedtbox and foam plastic industries discussed in the next
sections of this study would offer an economy of the Jub-RGCIOﬂ fa0111t1es

capable of producing shipping, display, primary and eecondary packagln
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5. INDUSTRY APPROACH

The appreach this study takes is to plan for a minimum gized
industry with one manufacturing plant initially =nd Proposes additional
facilities when expansion merits tkem. The concept of a parent plant
and one or more satellite plants located within the Sub—=fe ion con—
suming the output of the parent plant should have conéiderable merit
in the Sub-Region. It is extremely flexible and allows for growth in
those areas requiring it. Economies ars achievéé a3 only one expengive
facility in each industry is required -- & corrugator for the corrugating
snd converting industry and an extruder for the foam film and thermo-
forming industry. Zach element of the industry —~ parent plant or
satellite plant - may, in turn, be integrated upwards or downwards in
the future. The corrugating and converting industry lends itselfl to this
concept partiecularly well cs $he industry basic raw material, cellulose,

is found in abundant supvly within the region.

4 foam film plastic industry woﬁld Iend itself to the akove concept
by utilizing a cedtrally located extruder and a number of sstellite thermo—
forming operations close %o porulation centers. The extruder would
rrovide the raw matsrial (foam film) fbr the'thermoforming operation.

The thermoforming operations could, in turn, produce a wide variety of

rroducts for loecal or national or re;iocnal markets.

Figures 1 and 2 show a vertically integrated paper industry and a

foam film'extru&ing and thermoforming industry.

&» CORRUGATSED BOARD

Corrugated board is the raw material from which corrugated
containers are asde and usually consisss of at least thres elements ~— .
two liners and a fluted corrugating medium. A1l three are glued to-
gether to make a rigid structure (termed single wall). Variations of
the bagic board are single-faced corrugated which is a single liner

glued to the corrugating medium. This is used for wrapping snd



Naturatl Foresfs
Foréls noturelles

Row ‘Moterials
Matidres premidres

Figure

E/CN.14/INR/ 142

VERTICALLY INTEGRATED PAPER INDUSTRY
INDUSTRIE DU PAPIER A PRODUCTION VERTICALE

Plantation Forests
Forgts artificielles

Non--Wood Fibrous
Raw Materials

Matidres premiére

Waste' Paper
Déchets de papier

. fibreuses d'origine non ligneuse

" Bagasse,
Bamboo
Esparto °
Papyrus -
Reeds
Sisal
‘Straw

Bagasse
" Bambou'
- Alfa
Papyrus
.- Roseaux
Sisal :
. Paille

Paper MokEri‘g p'lunf

Fabrigue de’ papier

Manufactured
Products

Produits manufacturds

Plywood Composition Board

. (Flakeboard)
Exportable Timber Commercial
Timber.

Contre~plagué Panneaux Composés

(ponneaux de flocons)

Bois exportables
Bois. commercigux

Linerboard Corrugating Medium
Cardboard(Chip) Paperboard
Paper Bags Exercise Paper
Wrapping Paper Writing Paper
Doublage de caorton Parois
céntrales pour cartonné ondulé
Papier cartonné (copeaux)
Cartoh Sacs en papier
Papiar d'emballage papisr a
letires :

Corrugating & Converting Plant
Usine de carton ondulé et de
transformation

Corrugated Board & Boxes

Corfon ondulé et bofTtes

Litho UNECA 066-429

'

Satellite Converting Plants
Usines Satellites de
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_ FCAM Fi{LM PARENT-SATELLITE INDUSTRY CONCEPT |
INDUSTRIE DE LA MOUSSE PLASTIQUE USINE CENTRALE
ET USINES SATELLITES
8 . |

Thermoforming Operation

Thermoformage

Foom Film Extruder

Usine Centraie de
Thermoforming Operation tilage {extrusion) Thermoforming Operation

Thermoformage \\J Thermoformage

Tharmoforming Operation -
Thermoformage

Thermoforming Operafion

Thermoformage
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interior packing. Double~wall corrugated consists of five elements ==
" three liners and two corrugated members. Its principal use is in

boxes where greater strength is required.

The basic raw material necessary for the production of corru—
gated board liner and corrugating medium is cellulose fibxe which is
found in many varieties of growing planis and trees. Wood is primarily

used if available and both soft woods and hard wools are used today.

The cellulose fibres in soft woods are longer than those in hard woods

making possible a stronger board.

Another important commercial source of cellulose fibres is
waste paper which can be re-pulped to make the fibres gvailable for
re-use. Heclaimed fibres are zenerally inferior in strength, appearance

and uniformity to fibres in virgin pulp.

Cther possible sources of cellulose fibres are grain or cereal
straws and wood pulp imported from producing countries. The
corrugating medium is usually made from reclaimed fibres and the liner

from virgin material.

On a world basis, it was found that wood ﬁulp made up TT per cent
of raw materials used, non-wood fibrous materials 5 per cent and wanste
paper 18 per cent. The Food and jgriculture Organizaticn of the United
Nations has made studies of the availability of raw materials in the
Sub~Region suitable for paper nmanufacturee 4&s there are only modest
paper-mneking facilities in the Jub-Region, efforts to establish a source of
raw matsrials have beén minimal. Virgin raw materials are primarily
imported. The area has a variety of wood raw materials inluding conifer,
eucalyptus, rubbsr wood and broad=leaved trees as well as such non—wood
materials as bamboo and papyrus. Development of existing resources will

ensure an adequate supply of raw msterial for future paper industries.
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A decision mist be made:whethéfﬂpépér5for the:corrugating process
is to be importedy manufactured from natlve materlals or wood pulp
1mported and the paper. manufactured in the region. Assumlnw theée paper
is 1mported, a corrugated board manufﬂcturlnw and convertlng plant oould
be built as the first step in creating an 1ndustr1al complex. At a later
'*date when market demand is establlshed, a paper mill could be built
Supplying paper for the corrubatlng plant,’ In addition, othex paper
products could be produced for a variety of markets such as writing
paper, wrapplng paper, exXercige paper, packaglng bags, cardboard
(chlpboard), etcs ﬁaw materials for this plant could be: 1mported wood’

pulp or natlve materlals.

£ A number of machlnes are requlrad to make a corrugated shlpplng
container, Pir st, rolls of paper met be converted 1ntc corrugmted
board. This is done on a corrugating machlne Whlch is a combination of
various machines placed in llne“to-produce‘scored and trlmmed-corrugated
- board blanksfanm;réllsaaffpaper;”fThé'hlanks'are”tken converted inﬁd"”'
corrugafed containerss Four corrugated machine widths are standardt

68", 80", 61" end 98"

The follow1ng table shows output and related data for corrugaﬁlng

machlnes. 7
Corrugating Maghine Tata
Monthly Productlon ~ Number
‘Required S fOf S Machine Prcduéﬁion
(Millibg‘ﬁqggregFéét) Corru gatora U T WEgtR - Time |
6 ' One 68" One Shift:
iy One - 80" One 3hift
150 - One 4 -~ : 8" .  One Shift + Over—
. , o time
20 e T o One e T BT One Shlft + Over—
20 : ' One gon . Two Shifts

30 S fome YU T 8™ 0 Two Shifts’
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' _Corrugatipg Machine Dats -

Monthly " Productlon . Number : - - . .
‘Requirsd e S0 Of Y . 0 Machine - Produetion
(MllllOﬂ aquare beet) " Corrugators . . Width . - - ,terime,ﬁs
30 .. T One - .. 8oM = iwo Shlfts + Overtime
40 L o Cne oo g Two Shifts + Overtime
40 B _ One . " = .. 80 .. ... Three Shifts

.50 B g _- Ty, - | . 87” " _TWO ) jh,lf?bs

Por the purposes of thl; study, - an 80" machlne wasfSeleéﬁéd.fASinglé'
sh1ft monthly productlon of: thls machine amounts o 10 mllllon squore feet
or 120 million square feet annually. Using a conV°351on factor. of 128
pounds per 1, 000 square fee% of board thls smounts to 640 tons per month
or T, 680 tons annually. “Asw umlng 8 22 ﬁay month, dallJ proouctlon would

amount to apprsx1mately 29 tons.

. Assumlné an. average. of seven square ieet of board pe“ carton, apvroxzm

'mately 1.3 mllllon cartons Wduld e produced monthly or 15 6 mllllon cartoms

i’

annually. .
Other necessary cquipment is a printeruslott@r w%fﬁh‘bOhﬁéftsﬁé:blﬁﬁk'
sheet of corruyated board, a 301ner for taplng, a sllt er for ountlnr out
components, a dlewcutter for cuttln out shape%, a stltcher for stlﬁchlné or
stapling the container, a slotter for preducing interior paokaglng, a baler

for waste materials and various materials handling esquipment.
A flow chart of the production pfobéssmis'éhdwﬁ on page 11.

A complete list of suppll ers of the above eou1pment may be found 1n

the Modern Paokaglng Encyclopedla, 1966, ,(ﬁee Bibliography Appendl;ilg)-‘

Plant Lavout

The follomnb three- dlagrams present 90351ble corrugating and convertlng
?plant layouts. ‘Plan & is Jong end narrow and-di fords ample rallroad giding
‘alonﬁ one alde.of the bu11d1n~ for receiving roll stock and shlpplng
"flnlshed Uroducts. While stralghtllne productlon is possible. The nlan

does not provlde for ooace required for speclalty work.
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Figure 3

CORRUGATED BOARD MANUFACTURE
_FABRICATION DU_CARTON _ ONDULE

Flow Chart of @ Corrugated Board
~ Manufacturing and - Converting Plant

" Circuit. de produchon diyne usine “de fabricahon
' et de- transformaﬂon du curton ondulé

KRAFT LINER - _‘ 7-00RRUGNﬁNG MEDIUM

PAPIER KRAFT POUR - PAROI " PAPIER POUR PARO! INTERIEURE .
_ EXTERIEURE R o . -
CORRUGATOR .~ -
MACHINE A ONDULER LE CARTON
_ Shtter=.__:
) " Fendeuse -
Diecutter " Joiner Parfmon Slotter. Printer Siotter
Matrice & découper Assembleuse Machine & mortaiser ‘Maghine & imprimer.
" les cloisons. . .etd mortcuser _
p— ~ Partition i\ssembly Dlecumng
- Slitting - ‘Montage des cloisons . Découpage & la Slitting
Refeate ° o ' matrice : " Refeate
-Joining .
Assemblage
STORAGE - STORAGE

STOCKAGE - e : STOCKAGE
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Objections to this type of building are lack of compaciness, supervision is
difficult, exceszsive length needed for roll and sheet storage areas and

poor conveyorization.

More popular plant layouts are FPlans B & C. They are more nearly
sguare than Plan A with sufficient width for specialty work. Advantages
of these designs are ease of truck and rail ghipments, ample space Tor
unlioading rolis of paper and supplies, ease of material handling, compactness
and eésier supervision, Estimated Capital Invesiment for a Corrugating and
Corrugated Converting Plant in Leased Facility (10 million square feet per

month capacity).

Equipment
1 = Corrugating Machine (80" possibly used) Us #200,000
1 ~ Printer Slotter ' 75,000
2 = Universal Joiners _ 15,000
1 - Slitter 10,000
1 ~ Thomson Die~Cutter - 16,000
1 - 5titcher : | 10,000
1 ~ Slotter ' ' 10,000
1 ~ Baler 10,000
Material Handling Bquipment 25,000
Total Hquipment _ % 371,000

Services
1 —~ Water Well _ : » 25,000
1 — Water Acoumulator plus Softener 5,000
1 ~ Package Boiler 25,000
1l ~ Compressor (50 h.p,) 15,000
Miscellaneous Handling Bauipment : 10,000

Total Services ' # 80,000
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Shipping Costs
U. S, to West African Fort % 43,000
Other Expenses
Office Bquipment ' & 15,000
Supplies _ o 15,000
Contingency S . 40,000
Working Capital | .. 375,000
) Total # 445,000
Total Investment # 939,000

For the purposes of thig study, it is assumed that there would be no
duty on imported equipment and initial sunplles due to preferentlal

treatment as a new industry.

Plant

In choosing a plant site, a number of Tactors should be consideroed.
Lo Market

(a) Existing market in area.

(b) Future market in area.

c) Types and sizes of boxes Tequlred for service customers.

Za Transportatlon -and Shipping

(a) Averags distance to customers.

(b) Proximity to.main roads

(o) Trucking facilities and rallroad sidings.
(a) Proy1m1ty to metropolitan centres,

3 B Plan_j:“ .

(a) wize and type of building.

(b) Sufficient land for expansion. .
(c) uapaclty of electric supply.
(d) fater and sewer facilities,



B/ON.14/INR /147
(Page 16 :

The type of plant can be light or heavy conqtfﬁéfioﬁ ﬁith average
heights in tbe production areas and’ dependin; on method of paper storaze
cona¢derably greater ceiling height in the storage area. o withstand
concentrated machine loads ang storaed paper, floor-thickness should

be sufficiently reinforced.

4 Ffactor of four square feet of floor zpace per thou.and sguare
feetd of hoard produced per month is averagze for the industry. On this
basis, to produce 10 million atuare feet of board a month at least

40,000 sgquare feet of floor sbace is required.

Eaw Haterials Required

For 10 Million Square Feet Per Yonth

”'Pagef ~ debPending upon grade 1.2 - 1.4 million pounds.,

Water Resistant Adhesive ~ 15,000 gallons.

(a) "5,000 1bs. corastarch
{1) 600 1bs. borax

(c) 735 lvs. caustic
(a) 21,000 1lbs. tapioca
(&) T35 1bs, catalyst

Water ~ Makeup for boiler and miscellzneous 4?:15 000
gallons, using an estimated Factor of 1. 5 éallons per
1,000 squere feet of board.. ‘
Power ~ A1l equipment is powered by electric motors,
Yower consumption will be dependent upon the type of
notor, drive, load, machine requlrement and operatlng

spead,
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Corrugated Board ani Container Converting Manpower Regquirements

(10 millicn square feet per month capacity)

Pergonnel-

Manager ~ Ingineer
Poreman

Clerk-Typist
EBlectrical Maintenance
General Maintenance
Warehouseman

Shipping

Hand Assenbly & Misc,

- Corrugator Crew.

‘Material Hendier
Printer 3lotter

Slitter
Diemﬂutter:I
Stitchoer

Universal Joiner

Slotter
Baler

Total Pérsonnel

‘Totals

(6?menmper shifﬁg

Number

Recuired

NN H RN

1

‘machine run 2 shifts)

1
_ 6"
(2 men per shiftj
" machine run 3 shifts)

3

2

2

4
(2 per nachines
2 maohines)

2

e

45

6 Bkilled

R R -

Skillsd
pkilled

Semi-gkilled
S BkL11ed

Semi-akilled
Unsakilled
Unsgkilled
Unskilled
2 Skilled

Unskilled -
3 Semi~skilled

Unakilled
1 Semi-skilled

1 Unskilled

2 Unskillea
4 Unskilled

2 Unskilled
2 Unskilled

8 . Semi-skilled

21 Unskilled

[ A —

45

Skill levels are based upon thé time necessery for training. It is
asgumes that unskilled persomnel would require less than one month's
training, semi-skilled personmel 1 ~ 6 months' training and skilled
personnel 6 or more months of training.
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PossiblelIngust;y Projectioﬁ Using Satellite Plant Concept

If we assume that the regional demend for Tinished containers will
. , " .
increase at a 15 to 24 per cent annual rate=/ during the twenity year period
from 1960 to 1980 and a satellite plant concept is used, the following

industry projection can be made,

Projection of Personnel Required

Skilled Semi-skilled Ungkilled Total

1968 6 -8 31 45
1969 - 1970 12 16 62 . 9
1970 ~ 1975 18 . 24 124 . 180
1975 = 1980 o 40 | 155 225

Sheet plants are assumed %o have approximately. half the personnel
complement of a corrugating plant or 3 skilled, 4 semi-skilled and. ..

15 unskilled personnel.
Producis

A pumber of products may be manufactured in a corrugated board
and converting plant. The primary product would be the qorruga#ed board
which is consumed during the manufacturing process and converted into
corrugated boxes and various components such as interior packéging, -

partitions, foldérs, tubse; etce.

The following table presents an analysis of corrugated box use

in the United 3tates by industry in 1965,

1/ Bee Page 2.
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Per Cent of Total Corrugzted

Industry Box Production

Food and Kindred Products
(Bxcept Beverages) 25,6 per cent
Stone, Clay and Glass Products 949
Paper and Paper Products : 3.7
Metal and Metal Products 7.2
Electrical Products : 6.0
Chemicals, Drugs and Soaps 546"
Textiles and Apparel ' 5¢3
Furniture and Household Products 4e3
Toys, Sporting, Athletie Goods and
Building Maierials. 3,9
Automotive and Transportation 3.3
Beverages ' , 3.1
Machinefy ~ Bxcept IHlectrical 2.3
Miscellaneous ' 13,8
Total 303 ver cent

The corrugating function of the plant could alse serve %o provide
the raw material for a number of satellite sheet or converting plants
located in other parts of the region creating a number of.small commercial
enterprises, termed sheet planis. These sheet plants would, in turn,
supply local markets. As the demand for the board increased, the output
of the corrugating plant could be doubied or tripled by running the

corrugating machine two or three shifts.

Tn addition to corrugated boxes and their components, a number
of eother products could be produced frem corrugated boarde. Some of these
are furniture such as storage containers, filing cabinets, chests of drawers,

coffins and structures in which people could live or products stored.
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Te TFOAMED PLASTIC PACKAGING MATZRIAL

.Several_foémed.plastic @ackaging materials are in use ioday with poiy~
styrene foam of primary importance. This material may be moulded,fabricated,
laminated, or extruded for a wide variety of packaging_applicétipns."This
'stgdy will discuss: extruded expandable polystyrene which is formed into
sheets. The sheets may then be cut to size and used as is or formed into a

wide variety of packaging products,

The extrusion of expandaﬁle polystyrene involves the pléstiéation
.of-polystyrene granules centaining a hydrocarbon blowingfagentfaﬁd forcing
the molien material through a die to cause expansion and continuous forming
of the plastice The process creates a yield with densitiesfldwer than that
of unexpanded polystyrenc, Foam polystyrene exirusion is one of the most
egonomical and ﬁersatile.plastic fabrication processes availlables ftodaye.
it'iS'capable-of producing od a continuous bagis extremely iafge and -
eCOﬁomlcal volume outputs of foam poelystyrene in a varlety of shapes such

asg fiim, tubing, sheet, reds, tubes and others,

. As Tilm or eheet,_the lowes? commer01a11y practlcal thlckness is §
“mils (five thousandths of an inch), The correspondlng yield per pound
of this gauze is 86,400 square inches {600 square feet). Oreater thickness
or higher deﬁsities correspondingly diminish the area of the yield per

pound.

_ ‘The raw materlal for extruded expandable polystyrene is a cy11ndrloa1
_pellet, 1/16 1nch in dlameter by 1/8 inch 1ong of polystyrene contaln1ng
a hydrocarbon blow1ng agent. The ¥odern Plastlcs anyclopedla, 1966 (bee

Bibliography, Appendlx I) contains a list of world suppllers.__

The extru51on procagg involves the plaatlcatlon within an extruder
of polystyrene in which a hydrocarbon blowing ab sut is 1ncorporated. This
is followed by a 13-fold volume expanszon of the fluld mass as 1t 1eéves
the dies The hydrocarbon blow1no agent in the polystyrenp acts as a
plasticizer and, thus, permlts relatively low extrusion temperatures w1th

moderate working of the material. .
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Expandable polystyrene can be extruded by exbruders currently on
the market and used Ffor other plastics such as polyethylene, 4 single

screw extruder with a minimum bharrel length to diameter (L/D)'ratio of

' u2O/i;isfﬁreferred7although shorter bharrel extruders with L/D ratio of

'T-_16/1-is also suitable. The extruder sige is dependent on the production

]

~rate and the dimensions of -the final product desired,.

The output ranges for various machines is given belows

]

-rMaohine Sige_ R SO Output Hate S n.=TypiQa1 Drive ..
Bore, Inchésj :"a_tl.:‘ ‘ _‘Lbs T o  .. HePo.
1% 35 ~ 40 s
2 & 10C ~ 120 . 10=-20
3% 180 ~ 280 T 25 =40
7 43 280 ~ 320 0 -60.

A general guide for cutput in terme of sheet area is as Follows:

# * -+

Sheet. Thickness (Mils): Pounds Resin/Per Thousand Sg. Fi,
&0 : | S - o . 30
g0 SRR L . - 60

The take-off, auxiiiary sheet treating and windup equipment of the

©éxtrusion process are dependent upon the physical requirements of the

'pro&ucﬁ;' One well accepted method is to entrap asir similar %o polyethylene

tubular film extrusion.  The blown tube cools rapidly due to high

volume expansion.

. The process consiste of an extrusion line shown in the diagram and
a thefmoforming line. The extrusion line consists'of_an extruier, die
nand:ﬁake-off apparatus. Thermoforming equipment depends upon the method

of forming. Five methods are used to form sheets:
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Vacuum Forning
Drape Forming
- Plug Assist Forming
Matched Mould Forming
Prezsure Forming
In general, these methods invelve a mouldyheat and a vacuum.
" The sheet is placed over the mould, heat applied and a vacuum drawma
The heated sheet conforms to the shape of the mould and is removed.
Variations of this method assist the sheet in conforming to the shape

of the mbuld.

Additional thermoforming equipment required is a trim press
with roll feed, A complete list of suppliers of the above eguipment
may be found in the Modern Plastics Encyclopedia, 1966. (Ses

Bibliography in Annex 1).

Egtimated Capital Investment For_An Extruding and Thermo~—

Forming Plant in Ieased Facilityl/

Eguipment

¥xtrusion line consisting of an extruder, die and take—ofT
apparatus, Buropean manufacture F.0.B. Burope :

US $30,000 to $40,000

Thermoforming apparatus including a complete thermoforming
line and trim press with roll feed. Buropean manufacture
F.0.B. Turaope - :

US $10,0R0 to %20,000

Sexyvices
Water Well , 13 25.000
¥
Air Compressor (10-15 H.P.) ‘ 1.000
]

g e by

;/ i floor area of approximately 20 feet by 40 feet would be sufficient
for the above couipment not including a storage areca.
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Other

Iift Truck L - 5 5,000

Office Egquipment 55000

Supplies : 10,000
Contingency _ _ . 25,000

Working Capital : 75,000

@12@,000
Shipping Costs to West ifrican Pdrf
Betimated at 15 per cent . of equipmnet - §

OOQts) N _ _ 2 9,000

Total Investment (E wguipment F. 0. B. _ .
Burope) - $195,000 to 215,000

' beking Carital is estimated at 15 per cent of annual sales.

For the purposes of this study, it is assumed that there would
be no dutv on imported equipment and initial supplies due to
preferential treatment as & new industry.

.. Personnel

As this process is highly mechanized, a relatively small number
of personnel is required for handling the raw material, loading

the extruder, . operating the equipment and handling the finished

products.
Products
Foamed extruded sheet may be used as is and cut to various

sizes for many packaging applications or may be further processed by

thermoforming into a variety of configurations.

Avplications

. Application of extruded sreet and cxtruded thermoformed sheet is

hagsed upon zsome. or all of the unicue properties of the material.

Weight Reduciion — Since the material has a high strength~to~weight

ratio, substantial freight savings result from their use as

‘entire packages or packaging compeolients with conventional
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cartons or boxes, Complete mailing tubes molded of expandable polyF
utyrene.aave postage in nalllng nharmaceutlcals and light machlnery

replacement partq.

Shock Absorbency —~ Foamed extruded shest has excelleﬁt‘enépgy—ébsorbing

properties which vary according to density. Tests have shown the
material to have some of the highest energy absorption values of any

avgilable cushioning materials,

Thermal Insulation — Due to a unicellular siructure, the material

provides excellent thermal insulation properties. iHince foamed plastic
resiéts moisture, the protective advantege is maintained under high
bunidity conditions. Because of this oroperty, such tlings as blood
plagma, bu1; semen, pharmaceuticals, frozen foods_%pd_ﬁrinting inks may
be shipped without damage or loss of gquality despite exposure to wide

temperature and humidity. extremes,

Chemical Inertness — This property makea 90351b1e the shipment

of products which may be corroded in shlbment or tlose mhzch are corrosive

in nature such a8 acids end other chemicals.’

mconomg - Foamed sheet has a IOW‘ﬂen31ty and hl@h volume yleld often
permitting savings. At a delivered cost of approximately thirty cents

perT Dound of raw materlal, a thirty mil gauge material would cost

ap-roximately nine cents pér 1,000 sdguare inches.

’he nunber of appllcatlons of extrudable expandable pclystyrene‘xi
are many. An important use of the materlal in Bouth Africa is tray " ..
packing of.apples for export. In this applicaticn, the exterior container
i® a corrugated boxs . The apples are packed in layers with a_tray of foamed
plastic hetween each layer. "The trays have been tkermoformed to effectiVely
gtdck the applea.' T95us are also being made for packaging of otHer-;
tropical fruits. It ig reported that the,curreqt south &frlcan apple
sxport market requires éome:45 millioﬁ‘trays each_welgh;ng 21-—‘22 5ramé.

By 1970, -this 1s expected to increase by 80 per cent.
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Other &yplluat¢045 of this material are egg trays, cups; plates
and interior packaglng plauforms of varjln sizes and ﬂhapes.— Cups,
plates and almllar utensgils are end products in thems&lvcs and can

Sopen up add1+1onal markets,

8. CONCIUSIONS -

Packaging Industry /g & Factor In The Growth Of The.

Bconomy Of The West 4fricanm Sub—Resgion

}A packaging industry would perform a number of Tunciions for the

developing economies of the West .Frican sub-Rezi on. Esfablishing ‘
such an industry would reduce and berhaps, eventually eliminate the
1mports oi such matarlals as boxex, linerboard; corrugating medium

or wood puln. In 1964, approx1mate1y 117,000 short tons of paper: and
board were 1mport =d by the ub—Reélon._Jee annex . III {or total papex
and board imports by covnﬁryu ”hile this fiﬁure repreqents total paper

imports, the writer estlmates that wore than- half is packaging. material.
At & cost of 120 dolldrs per hon (Uﬂlted States prlce) a local 1ndu;¢ry
would save Ghe economies of the Sub—Region an e%tlmated seven’ mllllon dollars
annually in forelgn exchang ge at preaent coasumptlon levels. Based upon
the consumption projections determined earlier in +this study, inmnports of
packaging materials would he expected to increase at similar rates. Thus,
it can be expected that imports will grow at =2 15 to 24 per cent annual

rate. The following is a projection of importss

1965 1975 1980
Short Tous MM Short Tons M Short Tons S
(000) ' {o00) _ {000)
58.5 57 146,5 ~ 198.5 41746 — 23,8 190.5-268,.5 22,9~

32.2
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It i8 apparent that =« local packaglng 1ndustry would ‘BETVEe an

ever inereasing local marhet."

In addition to the economio advantages gained from establishing

a local industry, there would he a number of other benefits.

The new industry will create additional enployment and, more
lmportantly, trained bersonnel ca pahle of establishing and managing

future manuPacturlng fa3111t1es.

A leeal packagimg industry would more adequately serve local
industries creating greater afficiencies and,”perhaps, new markets

for their_products.

Producis of the Plastic indusz try wmuch as cups,.blat énd utensils
could establish new 1ndustrlbs and markets. The same is true of a
corrugzated- coatalner 1n&u try- w1th such product* as furnlture, storage

contalners ‘and ‘sao on.--

7 Few chka 1ng 1nduutrles would offer many advantages. to the

'economy of the‘Jub—Eeblon. It is recommended that the feasibility
“of e“bablluhlng ,uch 1nau%trles be. explored in much greater depth

by economlqta and 1ndusty 8% nerts @1th a fL;st_hand knowledge

of the ar=a.
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POPULATION DATA

Population By Sub—-Region —~ 1960

Population _ Pef Cent
iMilliOﬁsj
Now®h Africa : 54 - 21
Wagt Africa 79 . : 31
Central Africa 32 12
Fast Africa 57 23,
South &frica 30 13
Total. 252 100
Povulation By Country —~ Annusl Rate of Increage
1953 ~ 1960 1
Country . , Per Cent
Dahomey 2.8
Gambia 0.3
Ghana 6q2
Guinea 4a3
vory Coast 4e4
Livsria Vot Given
Mali 241
lauritonia Not Given
Wigex 4ol
Nigawia : 1.9
Senegal 5.1
Sierra Leons 246
Togo 4.8 t
Upper Volta 1.6

The anmial compound percentage change in the total African population
pre-war to 1960 was 1.7 per cent mnd froa 1950 to 1960 - 1.9 per cent.
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WEST AFRICAN SUB-REGION POPULATION PROJECTIONS

UNECA Secretariat Paper I, Cenfererice on Pulp & Paper
Development in Africa and Near Bast, March 20, 1965,

(In Millions) .

7 , Total Increase % Increase _
Countxy 1960 1965 1970 1975 1980 1960~1980 1960-1980
Dahomey 1.92 2,10 2,32 2.62 2,99 1.07 55%
Gambia 0.28 0,32 0.37 0.43 0.50 22 18
Ghana 6.78  7.81  9.05 10,50 12.25 5.47 80
Guinea 3-07 3143 3.83 4.32 4.96 1&89 61

- Ivery Coast 3.23  3.56 3.93  4.40 5.00 1.77 54
Liberia ' 0.98 1.04 1.10 1.16 1.23 25 26
Mauritenia 0,69 0.72 0.74 0.79 0.86 W17 25
Niger 2.82  3.12 3,46  3.90 4446 1.64 58
Nigeria 35.09 4P.79 47.37 55.09  63.86 28.77 82
Senegal 3’11 3033 3.61 3-9? 4-44 1-33 4.3
Sierra Leoneg 2445  2.71 3,00 3,31 3.66 l.21 49
Togo l1.44 1.58 1.76 1,99 2,29 «85 59
Upper Volta 4434 4469 5,09 5.62 6429 1.95 45
*Total Region 70.84 80,25 91,33 184.52 120,12 49,28 76 per cat
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ANNEX IV

TOTAL PAPTR AND BOARD IMPORTS BY COUNTRY - 1964

Countrx

Dahomey
Gambia
Ghana
Guinea
Ivory Coast
Liberia
-Mali
Meuritania
Niger
Wigeria
Senegal
Sierra Leone
Togo

'Upper Volta

Paper & Board Imports
(Shprt Tons)

T20
115
30,000
3,520
11,645
3,100
308
150
260
50,000
11,500
4,200
872
Q0C

Total 117,290
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ANNEX V

MAJOR WORLD SUFPPLILRS OF EXPANDABLE POLYSTYRENR

Badische Anilin ~ & Soda~Fabrik AG
Indwigshafen/Rhine, West Germeny

Dow Chemical Company
Midland, Michigan, U. S. A,

Foster~Grant Company
Leominster, Massachusetts, U. S. A.

Binclair—-Koppers Company, Inc.
Pittsburgh, Pennsylvania, U. S..4,



