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I SUMMARY

The Moroccan Institute of Packaging (IMEC) is beizg developed as a
platform for the Arab Regional Packaging Centre (ARPC). This report
concerns plastics packaging and agricultural products within the proposed
ARPC structure. The report should be related to reports on other packaging
material groupe and product groups. The essential requirement is a plastics
packaging section within IMEC and ultimately within ARPC. Such a section
Wwill take at least two years to become defined from studies of demands and

resources, and another five years to becom2 an effective unit serving ARPC.

The priorities for such a unit are plastic tape sacks, PET tc¢ replace
glass for bottles, the broad pattern of liquid packaging, LLDPE as a new
material, tinplate can replacement; developments of processed foods and

milk, in association with the Food Federation etc.

There will be a great need for transfer of technology, much of the
transfer being inter-regional. ARPC should become organised to act as

agent in the obtainring and transfer of technology.

Mach more effort is recrired to develop training and information
services. ARPC will require & special unit for techno-economic studies,

and will need to contract some studies from external sources.

This report details a Urified Plan for Development, lists 45 items

for consideration in the organization of ARPC and 22 items for techno-

WA

econcmic studies.
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TERMS 0" REFERENCE

(a) Become acquainted with the structure and technical resources of
the Moroccan Institute of Packaging in terms of personnel ard
equipment, and with the aims, plans and studies already carried out

in its conversion inrto the Arab Regional Packaging Centre.

(b) Carry out a survey of the present situation of the vackaginrg
industry in selected countries in the region in terms of suvply and
demand of plastic packages for agricultural products and of available
raw materials and appropriate technology for the local or regional

production of the concerned plastic packages.

(¢) Work out a unified plan for the development cf new or existing
plastic packaging industries in the selected countries in %*he region,
aimed at achieving cr substantially contributing to the national and
regional self-sufficiency within the field of plastic packaging,
taking into account financial, economic ard social conditions

involved.

(d) Ascertain the availability and need of national and regional
expertise which would be required for implemeritation of the
aforementioned unified plan, as well as the type and extension of
technological support services which should be granted by the Arab
Regional Packaging Centre and existing or forthcoming national
packaging ingstitutions.

(e) Give ad hoc advice on other related matters upon specific
request from the General Director of the Moroccan Institute of

Packaging.




ITTI WORK PRCGRAMME

The period of three :.nths was intended to be broadly divided irto an
initial study of available documents, brief visits to Jordan and Irag,
followed bWy formulation of a unified plan. The visit to Jordan, although
coinciding with natiora: holidays, provided very useful information but
entry into Irag was not allowed by immigration officials. This report is
based almost entirely on documents and conversaticns, not on expe-ience

outside Morocco and Jordan.

The author exmresses his thanks to M. Bennouna Abdelhaa, Director
General of IMEC, to Mme. Z. Zahidi, for noteworthy assistance and
translation, and to the others in IMEC who provided anr environment

in which a beneficial report could be prodiced.

e/



IV  BACKGROUND

Arab countries are seeking regional development as well as national
development. The intention is to develop packaging through the Arab Regional
Packaging Centre (ARPC). The Moroccan Ins*itute of Packaging (IMEC) was ¢
designated in 973 to carry out the task of documentation pending the
creation of ARPC. In 1980 a four-year programme was proposed by AIDO and
apnroved by a meeting of Arab Naticnal Packagiag Committees.

The programme concentrated on documentation/information activities,

justifiably considered to be a first esseri¢ial ccmponent of development.

The four-year p-ogramme was converted in August 1982 into a Project
Document and subsecuently into Project DP/RAB/80/013.



v PROJECT PROGRAMME

The details of the programme are stated in the Nraft Proflect
Document DP/RAB/83. Broadly, the programme is to introduce rezionalisation
into IMEC in the veriod to 1983, overate as a joint TMEC/APPC Project
through 1983 to 1985 and ovnerate as LRPC from 1085,

Tn 1983 there will he inouts of finsnce, eauimment, UNIDO exverts
and Arab nationals. The Arab nationals will have specified functions /
within ARPC aud may be regarded as the permanent staff, The intended

outouts concern:

Documentation/Tnformation:

- Training:

Research/Testing/Design Services:

Standardisation/Quality Control:

Techno-Fconomic Studies.

The nroject activities are intended to connerm IMEC/ATDO/UNDP/URIDO.
The activities may be grouved as:

(a) Related to the exvansion of IMEC;
(b) Imbplementing the ARPC work vlan:

(¢} Implementing UNDP assistance.
Inputs intended are:

(a) sStaff from IMEC:

(b) Staff from Arab countries:

(¢) Finance from Arab governments:

(d) UNDP inouts including consultants, equivment and training

facilities.

For the purposes of this report, the Arab Region is understood

to include countries in which Arabi.. is the working lansuage,

The working lansuage of ARPC should conseouently be Arabic. Tnsofar
that most of nackaging information is in French, Fnglish, ferman, and
Snunish, the translation services will be of high priority, particularly
since the region iz divided into countries where Fnglish is second lan-uaze
and countries where French is second language. There is a further division
of countries with regard to relationshin with RFC, which is a significant

export market and will have influence on nackaging develomment.

The work nlan for APPC has vet to he detailed. This revort is hased
on the Draft Prolect Document, and is concerned with Plastics Packsasine
and Agricultural Products. Tt is annreciated that it is not =ossitle to
isolate nlastics “rom other material grouns or agricultaral oroducts frcm other

1
nroduct grouns. !
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VI COMMENT ON FINAL DRAFT PROJECT DOCUMENRT

It is appreciated that the Project Document and consequent work
plan must be formlated according to probable human and fiscal resources.

The following comments ai2 related to plastics packaging and agricultufe:

(2) Concerning the projects so far accomplished by IMEC the

only listed item of plastics interest is an evaluation of metal

and plastics strapping for pallets in 198C., Since then informed
opinion is that increasing costs and depletion of supplies of wood
make it essential to find alterratives to conventional wooden pallets,
particularly in regions which have to import wood, and particularly
for exports in which the use of wooden pallets is exvort of valuable

resources.

(b) The exterded laboratory services include flexible materials,
which presumably cover both paper and plastics. There is no

declared intention with regard to retail plastic packages, sack
packaging or specific rigid plasfics replacements for tirnplate

cans and bottles of glass. The programme of research includes
testing of hizh barrier multi-layer plastic filins (1986) and
substitution of packaging materials (1986). It does not include
research into the use of common single-layer plastic films, which have

very highk significance in economics and food conservation.

(c) Under standardisation there is no mention of standariised
processing units, such as a fully-detailed %tape sack produciion
unit. Progress in the region will be accelerated by the provision
of Proiect Specifications to be used in technology transfer and

development.

(d) In the Applied Research Activities there is regard for

substitution of PP for cellophane, PS versus FVC, glass versus plastics,
plastics versus tinpla.e, although thess are not covered by the

extended 1skoratory services (see (b)). The substitution of natural

fibres in sacks is not included.

(e) Under techno=cconomic astudies the establishment of the dats bank
is not a techno=economic study buf is a straightforward part of
information service development. The requiremeuts for techno-economic
atudies related to plastics and agriculture have been listed in this
report, including studies of allied subjects which have significant

influence on plastics developmert, suth as small-ccale can production,
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coated particle board andi pulp moulding. Th= Project Document also
mentions a pliot plani aciivity wiich could cusi wmore than hall the

total budget - and for plastics could be ineffective if the installed

equioment differs from production equipment.
..... End of Unified Plan.

There is a fuvrther complication in that France contimues to maintain
the individual relatiorship: with North Af>ica. Mainly the protection
results in restrictions of imports when domestic supplies are available
to self-sufficiency, and conmtrol of import prices. Thus with regard to
fresh products the market concession is restricted to seasons, for
examples, tomatoes 15 November to 30 April and petatoes 1 Jamary to
31 March with extension to *5 April at a higher tariff. When the EEC
domestic seasons provide self-sufficiency, particularly with import-price

control, the profitability of imports from the Arab region will be low.

The major problem is that scientific agriculture is constar’ly extending
the EEC seasons and improving EEC yields and qualities., It must be
appreciated that the EEC policy is to develop self-sufficiency by all
possible means and in many products this has already led to over-supply.

This is evidenced by the history of wine imports.

Farthermore, there have been significant advances in EEC use of methods
of extending shelf lives. The Arab region must regzrd the EEC market as
one in which there will be reduced demand for some important agricultural
products, and in which the profitable periods for imports will become

shorter,

In general the Draft Project Document does not appear to take into
accouant the individuality of plastics insofar that product performance
(strength, stiffness, barrier performance, durability, clarity, etc.)
depends on the visco-elastic flow as it occurs when a specific grade or
blend of pulymer is processed on a specific machine. For other materials
it is possible to simulate production on laboratory or pilot equipment,

but not for plastics,
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VIT RELATIONSHIP WITH EEC

The relationship of the Arab region to ZEC needs to be fully understood
by ARPC, which should establish close contact with the TEC office at
4 rue Jaafar As Sadik, B? 1302, Rabat-Agdal, tel. 742.95.

EEC issue marketing reports for Sgypt, Jordan, Syria, Letanon,
Tunisia, Algeria and Morocco. These reports have value since they are
written from the point of view of XEC, as a tradinz partner and an origin of

assistance.

Morocco, Tunisia and Alge:iia are favoured nations with somewhat
corplex corcessions of duty and of packaging materials. These concessions
are variable and it is suggested that one of the firat items cf information
to be processed by ARPC is the current statement of concessions, with

constant revision as advised through EEC Rabat office.

With regard to agricultural products there are problems. EEC is
about 45 per cent deficient in the supply of citrus from domestic produaction,
and imports from the Arab region may be expected toc contirue with little
complication. Likewise, ZEC is about 65 per cent deficient in olive oil,
but there are some complications in which unrefined oil is differentiatad
from refined oil. The aajor problems arise in trade in agricultural fresh
products as supplied by EEC farmers who are protected by the CAP regulations

of JEC.
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VIIT UNIFIED PLAN FOR DEVELOPMENT

The stated aim of a plan is to achieve national and vegional
gelf-sufficiency. This aim may be misurderstood, partly because there
are language problems and partly because the term "self-sv“ficiency” is
emotive and is freque.tly used in the sense of "independent". It is a
fact of the times that no nation or region can develop and maintain a
satisfactory level of welfare without international trade, or without

appropriate use of domestic resources.

In its correct translation "self-sufficiency" in any sector means
finding domestic resources and using sufficient of such resources to
satisfy the reeds of self. In appropriate development the resources are
found and used to the maximum extent in application where they produce
most benefit. The maximum extent of use is that which does not deplete
the resources beyond the period of natural recovery, or does not deplete
the resources to a point where further extraction would be prohibitively

difficult. Therz are two essential directions of use of resources:

(a) To directly contribute to national health, wealth, comfort

and culture, at less cost than by using some alternative resources.

(®) To export as exchange for some foreign resources which as imports
have less cost than national resources, or are resources which the

cxporter dces not have.

In effect, the firgt essential phase of development is a study of

resources and a consemuent statement of:

(a) For each resource the rate of maximum extent of use without
envirormental damage, as the resource exists and also :f the

availability ol the resource was to be deliberately increased.

(b) For each resource the use or uses which bring most benefits

in terms of economic, social and cultural welfare.

The Arab region is understood to inclvde countries which use the
Arabic language as a first language. Due to the migratorj and trading
activities of early Arabic speakers the region is a mirxture of differing
countries, each of which has an individual pattern of resources (labour,
skills, energy, water, fossil materials, renewable agricultural and marine

products, etc.).

Where they exist, statistics are not always available as reliable
documents, and it is doubted that many po.ential resources (other than

0il) have been muantified.

The first step towards a plan is consequently for each country to

appoint a regearche- Lo prepare a gtatement of actual and potential resources.




- 14 -

The logical approach to a unified pian is to assess:

(a) Background services such as information and technical backing.
(b) ®stablishment of priorities.

(¢) Ouantity analysis.

(d) Determination of location of production facilities.

(e) Standardisation of technology amongst the facilities.

The statement of background services requirement has been made.
Broadly, they coincice with the intentions of IMEC expansion of services,
but there are points of further development to consider. Previous
experience by this expert suggests that information services must be in
the common language Arabic, that the mechanics of processing enquiries
and requests must be detailed, and that a special unit for techno-economic
studies should be organigzed. Also, it is suspected that the translation
services should be greatly increased. Obviously, the IMEC services will
iepend on the availability of capable workers and it is not possible ai
this time to gay exactly what can be done.

A. BACKGROUND SERVICES

1. Education and Training

IMEC, as the formative body for ARPC, has developed extensive
plans for education and training. The following details of a
course and workshops are intended to fit into such plans. Symposia
have not been detailed because the subjects are obvious from the text
of this report. It is beneficial to detail courses and workshops
becange the aim in such meetings must be to confine subject matter
to information which can be nsed, and to limit inputs of information
so that students may know more about appropriate subjects without
the confusion of trying to absorb informatinn of general interest
but of little immediate application. Experience by this expert
elgewhere had indicated that:

(a) No student can concentrate on a lecture in a language
other than his/her own for more than ten mirutes, and in
general is less prepared to accept information from a

foreigner,

(b) No student can concentrate on any speaker for more than

half an hour.

(e) Learning iy most effective by personal involvement in
discussions and by practical use of the information in
personal effort, such as ir the production of a personal

written documert as part of the trairing.
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(d) Courses should be limited to no more than ten students and

they should have the common interest of the subject. Workshops

should be similarly limited but should have a wider range of

interests, bringing together technology, production, distribution

and trade.

te) Students should be provided with pre-printed documentation.

(f) Students should have some form of certification of attendance.

(g) Every occasion should be initiated by an informal gathering

and each stud. nt should have a .ame-badge and a list of students.

2. Plastics Packaging Training Course

Plastics compared against other materials - all students.

Plastics advantages and weaknesses.

glass, paper, fibres,

Differerces with metal,

Influence of comversion conditions on package performance,

(5 hours education by lectures, issue pre-print general

notes) (split into groups as under):

Economists and Planrers

Concept of appropriate technology -
Cost benefit related to

economics based only on money
Costs of using plastics
Benefits of using plastics
Relationship of plas%ics to

resource exploitation

Markets -

Based on waterproofing pro-
perties

Based on ability to use plastics
for variable scales of output

Based on ability to design in
many shapes and gizes

Hegional demands existirg and

potential

Technologists

Thermal and chemical considera-
tions in processing
Visco-elastic flow and strain
and cold-drawing

Property development - strength
st{ffness, barrier, chemical
requirements of performance of

plastics

Polyolefines

pVC

Polystyrenes

High temperature plastics
Modification of materials and

hlending
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Workshop -

Bach student to prepare Conversion techniques -
a one-page answer tc the question Sxtrusion
"Why use plastics" Film production

Blowing

Group discussion with each Thermoforming

student relating what he/sune has Injection

learned to his/her country situation.

Group discussion on the
subject "How plastics differ
in conversion and package
performance to other material
groups'.

(4 days)

(bring the groups tcgether)

Tour of TMEC anld lecture on IMEC facilities and system of service.

Work visits to metal, glass, paper and plastics factories (: day) .

Collective discussion on the subjecct of "How and where will
plastics packaging develop in the region. What else is required by

the region to accelerate development" (1 da;).

Total 7 days, split as 4 days one week followed by weekend
before 3 days of the following week for group discussion as divided,

tours of IMEC and factories, and final collective discussion.

Each student to send in due course a sta‘ement of his/her opini-

of the value of the course and how future courses may be improved
Tach student presented with a certificate of attendance.

Provision for each student to delay departure for detailed

discussions in ARPC, tc request information ard services.

3. Occasional Workshops

Workshops are meetirgs in which students exchange experience
and opinions. Preferably the students should have been through the
training course but this may not always bhe possible. Consemuently
there is an optimal initial general lecture based on the subject

matter of the course. The subjects must be specific.
(a) Malking technology appropriate.

3uiting performances of packages to needs, maximising
resource ntilisatior, adjustirg scales of output, :lating

plastica package production to other nlastics production,




(b) Reducing plastics packaging costs.

Economy by design, relating outputs to factory costs,
standardisation of techniques and packages, specialised

production for regional distribution.

(¢) Plastics packaging contributions to health, wealth,
comfort and culture, ard conversely damage by plastics

vackaging to economic and social welfare.
(d) Re-use, recycling and dispsosal.

Re-use in return journey distribution, .e-use for other
applications outside packaging, second-hand applications.
Recycling and disposal in terms of material content, use of
inciner-~tion for energy and pyrolysation for distillation

products.
(e) Specific product workshops.

Sacks, bottles, films, thermoformings, injection
mouldings.

High barrier plastics packaging.

High temperature plastic packages.

Large dlown containers.

Bag-in-box.
(f) sSpecific material workshops - problems in using specific
materials LLDPE. LDPE, HDPE, PP, PVC, Polystyrenes, mult¢i-layer

films.
(g) Specifis equipment/process workshops,

Extrunders, blowing uhits, film lines, injection

machines; tape stretching, film stretching, thermoforming.

A workshop should be two days - preferably as one afterncon
followed by a night for students to privately discuss, and a
following mo.ming. Each workshop should produce a statement of
collective realisation, formulated by a short terminal discussion
and agreement of broad terms of future policy and action.



B. PLAN PRIORITIES

The priorities have been listed under the heading of techno-economic
studies. The list includes not only plastics/agricultural subjects but
also subjects which have diresct influence on plastics and agriculture.
Priorities are selected on the basis ~hat the region lacks water and
arable land, that there is actual production of cil-derived polymers, and
marginal land which could provide fibres and carbchydrat«s for bio-mass . /
alcohol and hence polymers.

The common factors in priorities are:

1. Tinplate can replacement;
2., Glass bottle replacement;
3. Tape sacks;

4. The handling of liquids.

1. Can Replacement

The possibilities io examine are flexible sterilisable packs
and rigid sterilisable packs. In a study the major products of
interest are carbonated drinks and processed foods. For both
product groups there is sufficient informaticon for a gtudy to be
rainly from literature. Such study will inevitably initiate a
davelopment of PET polyester bottles, probably in-plant where
the cartonated drinks are produced (see below "Handling of Liquids").
For processed foods the packaging of interest is im flexible film or
laminate (including PE-coated aluminium foil) =8 pouches or chub
packs. PFor pouches it is reasonable to use a central source of
supply of recled film or laminate and it jis preferable not to use
in-plant packaging - so that the technology of production may be
concentrated and the producer of processed food may better use his
resources for the significant problems of control of infections.
There are already plans to develop high-temperature films and laminates
in the region. ARPC will not have the facilities for dealing with
food processing technclogy, and should not be directly concermed
because most of the problems of food processing relate to the
production environment - and should therefore be solved where the
fo2d is procegaed . The contribution of ARPC ghould be confined to
the supply of information including testing of packages and the
formulation of guidelines of raw waterial selection and thicknesses
and welding techniques.
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Develooments of rigid plastics alternatives to cans have been
inhibited by the cost factors in the development areas where the
economics of can usage do not resemble those in the region. It is
necessary, as a first stage, for ARPC tc analyss the regional cost
factors, then to design a common regional pacx probably based on
polypropylene and aluminium or a PE/PET/PE laminate. These comments
do not remove the need of the region to study small-scale can

production, which will probably be included in some other report.

2. Glass Bottle Replacement

In can replacement there exists the information and foreign
experience for a study to be mainly from available information.
For glass bottle replacemexnt the important event was the
development of PET for carbonated liquids. The initial developuent
of PET concerned cola drinks, the advantage of PET being that
lightweight bottles could be used for up to two litre units without
danger if the bottles were dropped. Literature as late as 1981
included opinion that beer could not be put into PET, but beer in
PET is now commonly available in Europe. It is suggested that
ARPC begin the study of glass bottle replacement by a market study
of the supply of two litre nom=alcoholic drink units and the supply
of half litre beer bottles, Literature advises that PET-used bottles
may be recycled for polyester fibres, although such advice should be
regarded with suspicion until proved. It cannot be ignored that glass

is easy to recycle.
3. Tape Sacks

In world trade, tape sacks replaced natural fibre sacks on the
basis that a tape sack offers similar performance at one-third
the weight and half the cost of jute sacks. Obviously, both the
weight and cost depend on local factors but the inference is that
the region should use tape sacks instead of fibre sacks where possible.
The normal pattern of sack usage is to use new sacks for flour and
sugar, then to pass the sacks through a chain of application of used
gacks = for example, whole grain then mineral products and on 4o
low-value products such as wood=flour or charcoal. The region may be

expected to develop its own chains of applications.
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One may save time and cost by estimating total sack demand hy
icoking only at cereal flour and angar; and 2llawing the markeds
to develop their own patterns of application. The total regional
demand is for 1,400 million sacks for flour and 440 million sacks
for sugar. A pruduction unit should be rated at 3 to 5 million
sacks, so the requirement is for about 400 production ur‘ts. Such a
scale of marmufacture will obvicusly bte inhibited by the available

capital and technology.

Tape sack mamfacture may start from any stage in the pricess
of = polymer extrusion, slitting and stretching, weaving, seam
sewing.

Thus a factory may start with:

(a) Polymer (HDPE or PP) for film extrusion; or
(b) Extruded film for slitting and stretching; or
(¢) wWound tape; or

(d) Woven fabric.

There are some com;lications. For some looms one may slit
stretched film on the loom during weaving. Weaving may be on
circulai looms or flatbed looms, producing either tubular fabric
or flat fab~ic. Tape may be wound flat on the reel or twisted on
the reel.

The information which is required from a study may be listed as:
(a) Locations of sack units:

(v) Number of sack units for each location;

(¢) Circular loome or flatbed looms (or both in one factory);

(d) Material supply to the looms - stretched warp sheet, flat-
wound or twisted tape;

(e) Form of material supplied tc the factory - polymer, film
or tape;

(£) Wnether it is logical for the weaver to make the sacks or

to supply fabric to some sack-sewing facility;

(g) To have a standard sack for the region or to allow flexibility

of dimensions:

(h) Whether it is logical Jor a sack facility to supply sacks
with sewn=-in liners;
(i) If it is possible, to detail a standard sack production unit

with full information about materials, plant, technology and costs.




4. lLiquids

The division of liquids is into:

(2) Carbonated d-inks;

(b) Non-carbonated drinks:

(¢) Chemicals including household chemicals;
(d) Edible oils;

(e) Sauces;

(f) Milk as a special case;

(g) Drinking water as a special case.

As already said, carbonated drinks should be directed into PET
bottles. In the region there is already widespread experience of
non-carbonated drinks and PE or PVC bottles., It is said that there
are problems of closure, but this is incidental ana presumably a
subject which ARPC will examine. In gemeral, FVC offers clarity so
that the purchaser may see the product, but clarity allows damage
to the product by ultraviolet light (for example, vitamin C
destruction and off=flavour development in orange juice). PE bottles
are easier to produce using straight~line extruders, and allow more
parison control (parison control is the ad justment of parison wall

dimensions to allow variations of bottle wall dimensions).

For many chemicals it is useful to have a squeeze bottle, which
is easier in P¥ than in PVC. Edible oils are usually in PVC to allow
purchasers to see that the 0il is not cloudy. For sauces it is
preferable to use PE but PVC is frequently used. Milk and water are

treated as special cases within this report.
The movement of liquids way be as:

(a) Retail packs, as discrssed above; or
(b) Semi-bulk.

Information required from a study may be listed as:

(a) Division of the market imto types of liquids by quantities

and locations and condition of purchase or use;

(b) The relative advantage of PE or PVC for selected priority

products.

(c) The patterns of distrit .vision into retail
packs and semi~bulk packs ar ~ bag-in=box
(vag-in-boz is a film bag sually corrugated

paperboards) .




C. CUANTITY ANALYSIS

The zpparent regional consumptions are of the orders of:

(thousand tons)

Cereals 42,353 Meat 2,518 Wine 72
Fresh
vegetables 18,000 Poultry 820 Bges 600
Fruit 10,000 Fish 1,074 Beer 3,000 !
(more than 3,000
Sugar 11,000 Tomatoes 5,000
Milk 8,000 Grapes 1,623
Vegetable oils 5,500 Citrus 2,819

Such statistics serve only to establish priorities. It is not known
what proportions of each product are processed, are not packaged, or
are supplied as retail packs or semi-bulk packs. Also, in agriculture
it is not possible to be accurate in statistics of consumption because

much of local consumption is not recorded.

Furthermore, ever the establishment of priorities requires more than
statistics of consumption. For example, wine is apparently of low priority
at 72,000 tons but it is a high value export *o 240,000 tons (increasing)
so the packaging priority is high - for bottles or semi-bulk. The
tomato/grapes/citrus group of fruit is exported to more than 1.5 million
tons, and deserves some priority as the significant products ir export

pack development for fresh vegetation.
The maximum plastics packaging requirements could be:

Cereals and sugar - 1.840 million tape sacks from 6C0,000 tons
HDPE or PP.
6.200 million revail bags using 28,000 tons
PE f£ilm. '

Fresh fruit/vegetables - Export interlayers using 200 tons PVC,
5.600 million net bags using 112,000 %ons PE.

Milk - 16.000 million cartons from 432,000 tons coated paperboard or
bottles from 480,000 tons blended LDPE/HDPE

(unit weights incressed above normal to allow for rough journeys).

Vegetable o0ila = 11 million bottles from 275 tons PVC.
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Meat and poultry - 82 million bags from 820 tons HDPE or PE/PA

films.
dine and beer -« 3.072 million bottles from 76,800 tons PET.

Plus packaging for the vital products of water, norn-alcoholic
drinks and various liquids, and processed foods - for which

regional consumption statistics have not been obtained.

The only significant listed regional agricultural exports other than
fruit/vegetables (included above) are 241,000 tons wine and 103,000 tons
vegetable oils, which add 7,230 tons PVC bottles (subject to market
acceptance) and 3,090 tons PVC bottles (already accepted in the export
markets) - both of which vould be greatly reduced ty unbottled shipment.

With regard to regional domestic consumption and exports the
provisional estimate is 1.2 million tons polyolefines, 11,000 tons PVC,
78,000 tons PET, plus unaccounted PE, PVC and PET for w.ter, non-

alcoholic drinks, various liquids and processed foods.

This is an ultimate target which presumes saturation of the apparent

existing market demand, which has two components:
(a) Equalisation of demand throughout the region;
{b) Improvements above the equalised demand.

The forecasts for plastics conversion per capita in 1985 are:

Iraq §.0 kg/y Algeria 10.6 kg/y
Qatar 16.0 Tunisia 6.4
Bahrain 14.0 Syria. 11.0
Kuwait 19.5 Jordarn 16.0
Sudan 0.8 Morocco 2.3

These available statistics cover only half the countries of the region.
They average at 10.5 kg/capita for a population of about 108 million.

If all are brought up to a common level of 19.5 kg/capita, and if we
presume that 25 per zent of the plastics is for packaging, the extra
packaging comversion capacity would be about a quarter million tons,
possibly half a million tons if all countries were included. Equalisation
requires much more than the provision of extra corversion capacity, and

it may be doubted that it will be rapid. Equalisation demands may be met
from within the region by transfer of technology.
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Unfortunately ir this report, it is not prcssible 1o analyse the

existing forms of conversion, but tor exampies:

Morocco has the technology of PVC water bottles;

Jordan has the technology of stretched tape sacks;

Saadi Arabia has the technology of polyolefine production;
Tunisia nas the technology of injection moulding;

etc.

Innrovement demands (increasing all levels) are test met by the
introduction of new technology such as the introduction of LLDPE by '
Saudi Arabia and the development of PET. This corcerns about 1.28
million tons as a maximum not couniing the packaging for unaccountable
products. Such technology may arise within the region or may be
obtained from elsewhere (according to the levels of development of

conversion within the region).

D. LOCATION OF CONVERSION FACILITIES

In theory the location of a conversion facility should be where
the product is grown or mamifactured. Hence, it should be in-plant
if a prcducer has sufficient product to justify in-plant package
mamufacture. The rroblem then is that expansion is irhibited becanse

the producer mamfactures packag’ ng only to his own requirement.

Freferably, rackaging mamufacture should be specialised, serving
the product suppliers within easy reach and expanding to meet demands.
The subject ia far too wide for treatment in a short-term assignment.

It requires study of:

(a) Urbanisation - which influences returnability and the

characters of retail outlets.

(b) Income groups - which influence the location of high or low
package-using industries, and the feasibility of specific

package introduction.
(¢) Distances, quality of transport and cost of transport.

(d) Area prejudices and preferences - for example attitude to

alcoholic drinks or fresh milk or processed cheese,.

(e) Prangvortability of vackages - for example carrying empty
bottles to fiilers i3 expensive but carrying reeled film is leas

expensive,
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The first three factore are lef: for ARPC to study but it is
pocssitls dc indicates transportshbilidy o some axtent. Saclke ond filme

are transportable at reasonable cost, so the location within a country
is less important and it should be possible to organize inter-country
traffic. Empty botiles are 97 per cent air when transported and shouid
be within easy reach of the products (the estimate for tinplate cans is
not more than 50 kilometers).

E. STANDAKDIZATION OF CONVERSION FACILITIES

In theory each conversicn facility has a minimum scale of outpui

t¢ be economic.

In fact, there hLas been sufficient development of reduced scale
cenversion for most of the academic minimum scales to be ignored. One
advantage of plastics is the ability to scale ocutputs to demands and
expand as required. For the priority conversion facilities, it would be
useful for ANPC to formulate standard units which will be required in
sufficient mumber. Potential producers will require full details of the
economics, materials, plant and conversion technology. The indicated

priorities are:
(a) Tape sack factories rated at five million;
(b) PE blowing factories rated at about 500 tons/year;
(c) PVC blowing factories alsc rated at 5CO tons/year;
Thig would:
(a) save a very large sum of money which would ctherwise be spent
by potemtial producers;
(b) Make it easier to solve problems, exchange ideas, and to
develop; '

(¢) Avoid the purchase of inferior materials and equipment,

or being misled by inaccurate claims or suspsct contracts;

(d) Facilitate regional production of spare parts and moulds (and

in due course production of equipment within the region).
The Unified Plan may be summarised as:

(a) Establish Arabic as the language of all the backgrourd from
ARPC as quickly as possible,.

(b) Accept the prioritias as can replacement, glass replacement,
sacks and liquid packaging.
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(c) As a platform for further study, accept an equalisation demand
of about half a million tons (plus parkaging for unaccounted

products) and one million tons for improvement dema..'.

(1) Consider the equalisation demand as a subject for technology
transfer within the region. Consider the improvement demand as a
subject for partly regional and partly non-regional technology

transfer.

(e) Study in detail the factors of location of facilities and

igsue guidelines.

(f) Pormulate detailed standard units of conversion, suvarting
with tape sacks, blown PE and blown PVC bottles.

(g) Accept that this plan for reginnal develcpment is restricted
to plastics and agriculture. It needs to be related to plans

for plastics and o*her product groups (notably phosphates and
fertilisers) and to other packaging for agriculture (notably
paperboard ard wood). It would be ineffective and unecomomic to
have a regional plan restricted to one packaging material group

and one product group.

F.  TECHNO~ECONOMIC STUDIES REGUIRED

When the mnecessary skilled staff have been organised ARPC should
set up a techno-economic study group comprising cne co-ordinator, two
or three researciers, and a translator who is specific to the techno-
economic unit.

Subjects for study include:

(a) Alternative tc tinplate cans.

(0) Small and medium scale production of cans, including possible
regional breaking of scrap steel, arc furnace remelting, reduced-
scale rolling, dip-coating and regional supply of reeled plate or
blanks. '

(¢) Particle boards, possibly with plastics coating, to replace

wood .

(d) Raw materials for sacks, including stretched olefine tape

but also existing or potential natural fibres.
(e) Re-use and recycling.
(f) The fermentation route to olefines.

(g) Non-wood fibres for paper and the contriLwiion of plastic

binders and wet-strength agents.
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(h) Alternatives to glass bottles.
(i) Linear low denmsity polyethylene in packaging.

(j) PET (polyester) bottles fer carbonated liquids and in the

replacement of tinplate.

(k) The appropriate distribution of standard production units for

tape sacks.

(1) Losses in fresh fruit/vegetables in terms of location of loss
and methods of comtrol — thereby determinaticn of the possible
contribution of improved packaging.

(m) Milk handling i1n terms of conditions of production, processing

and packaging.

(n) Squeeze tubes arnd chub packs for semi-solids including protein
foods, vegetables including tomato paste.

(o) Egg packaging in moulded pulp, and the issue of details of
small-gcale pulp moulding.

(p) Primary cuts of fresh meat in vacuum or shrink film packs.

(g) PVC and polyethylene bottles, bag-in-box and bulk shipment

systems for non-carbonated liquids including wine.
(r) Returnability of packages.

(s) Packaging systems for dehydrated foods.

(t) Packaging ¢f frozen foods.

(u) Returnable containers for school meals and similar institutional
food.

(v) Packaging of drinking water.

Any one of the above could b2 a three man-mcnth study. It is the

duty of ARPC +o establish a priority 1ist according to the availability

of skilled workers and the extent of co-operation possible through

international agerncies.




- 28 =

Comments

More than 150 conversion
factories. Injection
mculding dominates.

Output varied but includes
tane sacks.

More tharn 120 conversion
factories, many large. In

1985 half the material will .
be PE. 1985 forecas: is

40,000 tons/y plastics of

which 12,400 will be packaging

PVC produced 25,000 tons/y
for the home market, using
domestic monomer. Ethylene
produced to 100,000 t/y,
half for export and half
converted to LDPE. 1985
forecast PVC and LDPE both to
70,0C0 t/y. HDPE forecasted
to 37,000 t/y with one
project for 40,000 t/y on
stream 1985,

1980 production included
2,200 tons LDPE for
packaging, 80C tons LDPE

for bottles, 2,000 tons HDPE
for crates, 2,000 tons PVC
for bottles, 700 tons PP for
sacks.

Many imports from Asia. Has
20 conversion factories.
1,750 tons PP for sacks and
some btottles. Produces
350,000 t/y ethylene and
320,000 t/y styrene. Also
produces 130,000 t/y LDPE.

Produce 1,500 t/y film, 750
t/y crates and jerrycans,
100 t/y disposable cups.

Production is 800 t/y LDPE
film, 200 t/y disposable
Also ethylene to
140,00C t/y, the LDPE being
s8old by Chemie de France.
Plans to produce 70,000 t/y
HDPE by 1983,

G. COUNTRIES LISTED FOR POTENTIAL TECHNCLOGY TRANSFER
Forecast 1989
Population Plastics Conversicn

Million Per Capita
Syria 8.5 11 kg
Tunisia 6.25 6.4
Algeria 18 10.6
Sudan 25 0.8
Kuwait 1.25 19

(nalf foreign workers)
Barrain 0.35 8 14
Qatar 0.25 16
cups.

Iraq 16 8

(This table indicates some of the potential

technology traznsfer possible within the region.

Tt needs expansion to cover the other 12
countries.)

400 factories converting most
polymers to thin and thick
film, sacks, cups, crates,

olans for 60,000 t/y LDPE
50,000 t/y HDPR, £0°000 +/y

pvé,
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IX  NOTES ON COUNTRIES AND REGION

To be fully erfective this section should be repeated using an
Arabic-speaking researcher sent to spend at least one week in each
country. It has been possible to obtain reasonable information on
Morocco, Jordan and Saudi Arabia, plus limited information on eight other
countries. The region may be divided into an eastern end which includes
countries rich in oil but poor in agriculture, and a western emd. The
major differerce is in trade patterns, the eastern end having a proximate
market in Arab countries whilst the western end has historic links which
encourage trade with Europe. It world be reasonable to suggest preferable
trading facilities within the region (including trade in polymers),
although this could disturb relationships with EEC. It would also be
reasonable to suggest regional standards, but such standards would have to
be appropriate to the region, not carbon copies of standards formulated for
countries dominated by supermarket retailing, and in which much of the
legislation is suspect in value and could be inhibitive to progress if
adopted for Arab countries. During the period m:ch literature was
obtained in Arabic, and isolated items of information were extracted.

This Arabic literature contains much more validble information and has
been left for ARPC to expand this section and to correct any involuntary

mistakes.

Brief information on the eight countries other than Morocco, Jordan
and Sandi Arabia has been tabulated at the end of the section on
Unified Pla..

A. REGION

The ¢3tablishment of the region is justified by the spread of Islam
and the consequent common language Arabic. The history includes colenialisation
and long-distance trade, resulting in a broad split of cultures and languages
into French and English orientation, with links to Asiatic countries and the
middle belt of Africa. Other than 2 minor length of Atlantic there is
protected coastline and consequently developed marine communication. For
the most part, overlanrd traffic includes rough handling. The mechanical
hazards cf port-handling and rough overland handling encourage the use of
sacks, baskets and wooden boxes, but the region lacks arable land for

natural fibres and wood. Where sophisticated handling has been developed
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there is use of paperboard, but not all routes have sophisticated handling.

Thue, a recognised aim in packaging is to find alternatives to fibres and
wood, and also to extend production of fibres on marginal lanrd. For
example, Morocco nas rour miliion hectares of forests, plus plans for
ancther four million hectares of eucalyptus trees, and 2.4 million
hectares of alfa. But firewood takaes six million cubic metres of wood
per year, the eucalyptus is imtended for alcohol production, and the
alfa could provide 16,000 t/y of dry fuel for electricity production.
Although the domestic production of packaging fibres and wood is
attractive, one must accept that packaging is only one outlet for

cellulosic products, and that alternatives used may be more appropriate.

Insofar that part of the region has o0il, oil-derived polymers are
encouraged for packaging development. It is pcssible that within ten
years there will be active development of biomass-derived polymers as
a second stage following the production of fuel alcohol. Total
regional demand is more than 2 million tons/year of plastics for
packaging, and more for agriculture and construction. The emphasis is
inevitably on polyolefine., as the easiest polymers to produce from oil
and the most versatile group of polymers in development. This report has
the unreliable statistics that oil-based polyoclefines by 1985 will be
produced in the region to 1.5 million tons, of which perhaps only half
will be for packaging. If so, much of the plastics packaging must
rely on imports for two=-thirds of its polyolefine packaging for probably
the next ten years. Much the same may be said of PVC, although PVC
developments will be more oriented to construction and water control. It
may also be said of polystyrene, which competes against PVC in some
packaging.

The situation suggests that ARPC services must be oriented in the
directions of liaison between Arab countries, and liaison between the
region and the rest of the world. The major constraint is recognised
as translation into a common language and standard undérstanding of which
words to use. The problem is both internal and external - for example,
tape for sacks is internally known as raffia (which is a grass),
and externally there is confusion in the description of paperboard
packages (cartons, cases, boxes). A dictionary of terms is already

being produced.
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Much of the comrrersion capacity is reported to be under-used, for
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without the purchase of extra plant. The requirements for more capacity

may be split into two parts of:

(a) For meeting equalisation demand - bringing all countries to

a common level of domestic consumption.

(b) For improvement demands - bringing the region to a common
higher level of domestic consumption.

The extra capacity may consequently be from within the region ~r

from ext~rnal sources, as detailed in the section on Unified Plan.

Agriculture in the region suffers from shortages of water, and is
consequently unable to meet domestic requirements of food. This favours
dry land crops, so it affects not only yield but the patterns of output.
There is historic trade in agricultural products to other regions, but
it is doubted that there will *e signiZicant expansion of this trade as
world competition increases and importers use sciertific agriculture to
reduce their impcrts. Consequently the emphasis in packaging for agri-
culiural products must be mainly in the domestic markets. The competition
in world trade also affect=s inter-regional traffic in food (this expert
has been actively engaged in at least three countries in the possible
food trade with the Gulf).

B. MOROCCO

Merocco has an exposed coastline, a large fertile plain and a rarge
of high mountains. West of the mountains it is humid, and east of the
mountains it is dry. The major climatic problem is the variability of
the rains provided by the Atlantic, and not only in quantity but also
in timing. As a ccnsequence the agricultural output varies in quantity
and quality. To some extent this inhibits the develooment of export
markets in the face of competition from countries with more reliable

vlimates.

The pattern of agriculture is mixed but with a small number of

crops dominant.
In rounded rumbers the production pattern is:

Cereals = 2 tc 5 million tons according to the raing, including
hard and soft wheat, barley and maize with minor contributions

of canary grass, oats, sorghum and some »thers.
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Horticultural Crops - probably 300,0CO tons of which 150,0C0 tons
may be exported. Tomatoes dominate at more than 200,000 tons

out ithere could be up to 70,000 tons of legumes and up to 50,000
tons of potatoes, plus minor contribution of most crops possible
in Mediterranean climates. The statistics are confused by the
inability to be accurate in any fragmented agriculture, by the fact
that some quantities are rassed intc storage and by the climatic

variation.

Cilseeds - about 30,000 tons as one-third sunflower and two-thirds
groundmts.

Sugar Sources - about 2 million toi.s beet and 600,000 tons can.

T'trus - a variable one million tons of which 700,000 tons is

exported.

There are also unrecorded other tree crops of which olives, almonds
and dates are important. There are also grapes, eaten frash but also
used for nearly hal® a million hectalitres of wine. There is a project

to grow tea.

From the packaging point of view the production pattern may be
regarded as presently about 5 million tons of stored gramular crops
plus half a million tons of fresh vegetation of which there is a

significant export fraction. ‘There is alsc half a million tons of domestic

ngar and half a o

ion tons of imported sugar. One must also include

any repackaged imports which enter into distribution.

The first reaction is that Moroccan agriculture could use sack
prod-ction to 200 million, which means 80,000 tons of polypropylene or
HDPE, or a quarter million tons of natural fibre. It could also use
peperboard to 10,000 tons or the equivalent in other materials for
fresh vroduct parkaging. This is, however, no more than a platform for
modification. A major consideration is the replacement of wood and there

has been 3ig. .ficant development of alfa board based on a grass.

The Moroccan retail distribution system does not have, or need, large
supermarkets. Most of trade is through small multiple-product shops.
Fresh fruit and vegetables are selected by the purchaser from open display,
and there seems to be very little unsold residue. There is no apparent
justification for prepackaged retail packs for fresh fruit and vegetables.
In fact, the introduction of such packs could increase losses, increase
retail prices and reduce trading efficiency. The only requirement is
polyethylene bags available in retail stores for filling by the purchaser

(as exist).
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Much the same may be said of muts and other dehydrated prvducts,
2lthouech there conld he some justification for prepacking for convenience
»f sale, using polyethylene and bags. Perforated film bags would reduce
some losses. There is justification for prepackaging perishable processed
foods, such as cooked meat or cheese. Many of these are trotein~rich
and their decay is mostly irvisible and lethal (botulinum, salmonella,
etc.) - unlike in fresh fruit/vegetables where decay is mainly visible
rot which is not dangerous. Prepackaging cooked meat, cheese and the
like could use welded HDPE film 4s is presently made into retail bags.

There is no reason to use more expensive films or laminates.

There is examination of "Teal" fibre, available wild to about 200t/y.
This is evidently a sisal type fibre which is rurally used for nets and

Topes.

It is more important that Morocco should seek domestic paper-
making fibres than domestic sacking. Much of future prosperity depends
on recovery and improvement of agricultural export earrings. Most of the
traders in agricultural products have accepted paperboard as the logical
replacement for wooden boxes. To satisfy the market requirements and
to be competitively economic, it is now essential that any country
exporting agricultural products considers domestic fibres for paper
production. Furthermore, in developments of domestic packaging the
currantly growing sector is coated paperboard, wax cr polyethylene coating
for untreated or pasteurised liquids, and PET coating for sterilised

products.

Whilst the demand for paper'sacks is expected to fall in favour
of plastics and bulking, the demand for corrugated paperboard is
expected to increase, Some years ago tie conviction was that only puln
from softwood was sdtisfactory for paper for corrugated, although recycled
paper could be accepted for the fluting. It is now evident that fibres
other than softwood will provide papers which may in fact be suverior to
softwood paper, and that the economic route of paper production is by
using non-wood fibres - mainly grasses including bagasse, bamboo, cereal
straw, or reeds but also including non-grasses such as sisal or forest
trimmings. At present Morocco produces paper from eucalyptus and recycled
waste. It would be beneficial if a project started to develop other
fibres for dilution of the eucalyptus pulp or for the production of

alternative oulp for coated board.
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Plastics processing is relatively new to Morocco anmd about half
of it is packaging. Ethylene is imported and converted to PVC but
otherwise polymers are imported. The converting industry is diversified

ad amongst many small firms, mainly corncentrated rear Casablanca.

Although such a fragmemted industry has its problems, it is a useful
platform for the introduction of innovatior=, and it provides the
flexibility required for sales development. On the other hand there are
certain major items of plastics packaging which require mass production

and concentrated capital/technology.

Morocco has, in rounded figures, capacity for metal packaging to
63,000 t/y tut only uses 38,500 t/y. The lack of business is blamed
on a decline in real terms of business in canned fish and vegetables.
It would be possible to develop tiue replacement of much of the metal
packaging by plastics packaging but this could further depress the metal
packaging industry. Such an action would require analys.s in terms of
national interests, including study of possible extra trade in fish
and vegetables.

In the case of glass in Morocco the situation is more simple than
the case of metal. There is .. worldwide trend away from glass packaging
to plastics packaging, mainly oecause glass is uneconomic to carry. In
many countries this has resulted in lightweight glass bottles, but it is
doubted that Morocco has the demamd to justify investment in lightweight
bottle mamufacture. When on: examines the glass situation in world
packaging it is difficu'lt to understand the potential increase in
Moroccan glass. Particular note should be made of world developments in
polyester (...) for bottles. It is probable ‘hat within the next ten
years the liquid-packaging business will be variously divided between PVC,
polyolefines, PET, and coated paper {coated variously with wax, poly-
olefines, aand PET). No doubt high-temperature plastic laminates will
claim some markets but there appears to be little long-term future for
glass other than in specialised liquid packaging (and even this is doubted
by some forecasters). PET iz used widely for bottles for carbonated
liquids including beers, so will take business away from both cans and
bottles.

Morocco imports jute and jute sacks. Sack production capacity is
about 11,000 t/y, but thig statistic is relatively useless in estimating
demand. Variable nmumbers of made~up sacks are imnorted, sacks pass

through several stages of re-use, and the looma are being modernised.
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The simple statement with regard to jute packaging is that it would

be iogical to replace all jute by stretched HDPE and/or PP tape, using
exisving sack-making capacity. Tape sacks should have about one-third
the sack weight of equivalent jute sacks and about half the production
cost. Consequently, for the same mumber of sacks produced the output
and value figures would need revising (7,000 t/47,700 t DH for jute to
2,300 t/23%,850 t DH for tape). Total conversion to tape sacks would
save 23 million DH, avoid the complications of reliance on Bangladesh
for jute, and contribute to better health by the consumers of svgar,
cereals and potatoes. Note that one reason why world sugar trades
adopted tape sacks was the better hygiene of tares.

Imported polyolefines are taxed at 40/50 per cent, which seems to
be an illogical imposition on users. It should be noted that polyole-
fines and PVC are rarely rivals in plastics fabrication, and higher
prices for polyolefines will not influence demands for PVC. Current world
opinion is that the proportion of PVC in packaging will decline, not
because it may liberate toxic monomer but because polyolefines have
improved anc. PET has been developed. The future of PVC is seen mainly
in the building and irrigation/drainage industries, not in packaging.

In considering the relationship of domestic PVC to imported other
polymers it should be appreciated that:

(a) Although relatively little of total plastics are exported as
packaging, the extra cost arising from import taxation could have

influence on export prices.

(b) The machinery installed is geared to specific materials, and
it would be expensive and disruptive to convert from polyolefines
to PJC (note that PVC has a narrow melt/burwu range and will not
run on equipment designed for easy flow materials such as polycle=-

fines).

(¢) PVC could probably replace polystyrene in thermoforming and
vharmaceutical packaging, but such replacement would not unduly

disturb the situation.

(d) The real potential danger to PVC in packaging is PET (poly-
ester), which is proving to be the first significantly serious rival
to glass and tinplate in the maas-distributed liquids. It is now
proven by trial for lager beers, commcn wines, coca-cola, lemonades
and similar carbonated drinks. It would be justified for ARPC to
carry out a s*udy of the impact of adoption of PET in terms of:
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(i) Reductior of costs of transporting liquids in bottles:
(ii) Reduction of demand for glass and tinplate paccages;
(iii) Increased export potential using PET containers.

Morocco has a recorded pop:lation of 20 million but the 1982
census may show 30 million. The 1985 forecast of plastics conversion
is worth only 2.3 kg/capita/year (or 1.5 for a 30 million population).
There are more than 200 factories in conversion but packaging appears to
be low in proportion. The pattern of conversion is dominated by PE
(forecasted 28,000 tons 1985) and PVC (forecasted 15,000 tons 1985) with
the other materials of little importance. FPVC is‘produced from imported
monomer to 13,000 tons, meeting domestic needs, and this factory could
increase to 25,000 t/y. Development is inhibited by the high import
duties. Packaging probably acccunts for 45 per cent of conversion.
There is a project in discussion for LDPE production from imported
ethylene to 60,000 t/y capacity.

In 1980 Morocco imported 315,000 DH value of plastics (not all
packaging), 22,800 DH of paper and cartons and presumahly 7,000 tons of
jute to supply the sack mill. Tmports also includa 470,000 DH value of

wood .

Conversely, xports included 121,000 DH value of paper pulp. It
has been said that packaging accounts for 45 per cent of conversion cf
plastics (142,000 DH value of the impcrted polymers) .

In terms of available technology for regional transfer, Morocco

has an excellent developmert of FVC bottles for drinkirg water.

1. Morocco Production Variabiliiy, Aericulture ~ 1380/81

1980 was a year in which the rains were sufficient for the
year to be taken as typical in agricultura’. output. Cereals were
up to 2 to 5 million tons and although fruit/vegetable production
ig impossible %o acccunt for accurately, fresh tomato exports
reached 130,000 tons, and there was an impressive list of minor
(development) agricultural exports. Citrus was produced to 1
million tons of which 590,000 tons were exported. Juice output
dropped but wine producticn increased from half a million to one
million nectalitres because yields were good and new vines became
productive. In hand were plans for a second sugar mill (420,000 t/7)
and for the growing of tea. However, one must consider agriculture
within the broad economic pattern. In values the major import was
inevitably petrol at 3.6 millio~ DH, but this was closely followed

by wheat (1.6 million) and suzar (0.6 million). Other agricultural

imports included vegetable o:ls (434,000 DH) and milk products (251,000 DH).
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Exports were dominaled by phosphates and phosphoric acid
with a joint value of 5.8 miiiion IH, followed by citrus at 1.16
million DH. There then follows a significant drop in values to
preserved fish (342,000 DH), tomatoes (248,000 DH) and preserved
vegetables (220,000 DH). The rest of agricultural output is not
a major contributor to export income, but it is significant insofar
that it has growth potential. Notably the votential is in processed
foods (including frozen and dried), which will have influence c¢n
the packaging picture.

1981 was a dry year. Cereal production dropped to 2 million
tons and wheat imports increased in value 39 per cent, with
similar increases for the other agricultural products. Export
values showed relatively little change and if one uses inflation
costing they dropped in real terms. The major damage to the
economy was the rise in value of imported petrol, from 3.6 million
to 5.6 million DH. Fortunately the export values for phosphates
(including acid) increased to add an extra nearly 1.4 million DH,

The variability of product output and consequently the diffi-

culty of forecasting package demand, is obvicus.
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MOROCCO (TONS)
Produced Imported Exported
PRODUCT 1930 1981 - 1980 1981 1980 1961
Cereals 3-5M 2 Mil. - - - -
Fresh fruit and
vegetables 300,000  67,0C0 - - 130,000 30,000
Tomatoes 230,000 - - 746,000 84, 800
Potatoes 52,000 - - - -
Citrus 1 Mil. - - 592,000 691,000
Sugar 360,000 250,000 - - -
Groundmts 20,000 17,800 - - - -
Canned fish 100,000 - - - -
Canned fruit ard
vegetables ‘ - - - 524 300 98,000
Wine 540,000 1 M hl - - 172,000 298,000
hl hl hl
Juices 69, 500 - - - -
MINOR PRODUCTS Green beans 852
Aubergines 255
Courgette 1,641
Peas 30
Hot peppers 702
Capsicum 2,253
Watermelon 380
Avocado 118
Mushrooms 129
Artichokes 50
Asparagus 5
Melons 4
Strawberries 6
Nectarines 278
Apricots 304
Beetroot 145
Peaches 14
Kumquat 21
Ortanique 4
Jucumbers 4
FROZEN PRODUCTS Strawberries 286
Green beans 785
(Refrigeration capacity 40,000 Artichokes 30
tons; handling 261,000 tons Mushrooms 56
per year.) Cauliflower 5
Aubergines 18
Onions 45
Sweet corn 312
Ratatuoille 122

Peeled citrus
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2. Morocco Export Pattern

Tn 1980 which may he regarded 29 a2 +xpical production rear
for Morocco, the increases in citrus exports compensated for
decreases of exports of pronessed foods. TI- that year, packaging
costs increased 20 per cent mainly by higl . material costs -

and one must appreciate that Moroccco is yet limited in domastic

packaging resources.

1980 agricultural exports reached 768,000 tons, which was

43 per cent better than 1979 exports. The destinations were:

In 1980 to : Western Buropve - 495,000 tons (64.5 per cent):

Eastern Furope - 217,C00 (28 per cent):

Middle BEast - 48,000 (6.25 per cent):
Canada - 6,000 (0.8 per cent);
Africa - 3,000 (0.4 per cent).

The infererce is polarisation of exports towards Europe with a
2:1 ratio of west:east. In fact, the polarisation is much more
ingsofar that France took 43 per cent of the Western Buropean total.
Since France has a roughly similar agricultural pattern other than
citrus, exports to France must be regarded as suspect. Germany
took 28 ver cent of the Western European total, but is less suspect
as a long-tefm market because it has no mediterranean climate (but
with Holland it has advanced scientific cultivation which could
reduce the need for Moroccan products). The Eastern European
destination total is unbalanced by USSR taking 159,000 hectalitres

of wine, a little more than half the exported wine. France tock 122,000

hectalitres, sc the USSR and Framce joimtly tcok 94 per cent of the

exported wine. This is far too much polarisation and, since the

wines are good quality, IMEC might well investigate the possibilities

of broadening the market by introducing semi-bulked exports and
bag-in-box packaging.

In terms of values in 1980 the pattern was, in DH:

Imports Exports Balance
Europe . 10,631 5,268 2,179
Other OECD 3,686 1,469 2,217
Comecom , 1,051 1,096 45
Arab countries 3,189 337 2,848
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In 1981 the Arab countries took 616 ard suppri»d 5,019,

e e i A% A T me A » B ™
LrGreasing the valance $c 4,403, but 1981 w2z not 2 typical year,

4]

and we may ignore this statiztic. The important point is that
Arab courntries, which are not mainly agricultural producers, took
much less than France, which is an agriculturazl producer likely
to reduce its import requirementz. It is important that IMEC

studies and supplies packaging as required by frab countries. . !
C. JORDAN

Jordan has a total area of 94,500 square kxilometers. The official
population (East Bank) is 2.2 million of which half are invelved in
agriculture. The important crops are wheat, citrus, grapes and olives.
Rain falls from November to March and is variable. In development
plans the emphasis is on industry more than on agriculture. From 198C

to 1985 the average growth rate has been 69 per cent witain which growth:

Per Cent
Electricity and water 137.5
Mzmifacture and mining 128
Construction 80.8
Services 30.4
Agriculture 43

(Agriculture showing the least growth.)

Investment over the period has been, in millions of JD:

Soil/water conservation 18.66

Sheep 8.6

Poultry 26.5

Market construction (mostly tomatoes) 3.1

Cold storage 2.35

Feed production (supporting poultry) 5.5

Tomato paste 1.3

Totzl Publiz Investment 66.02

Plus private investment estimated 133 7

Total investment in agriculture 199,72 (200 million

rounded)
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Over the same period:

Non-oil, non-plastics, chemicsls 520.0

01l and plastics 60

Glass - sleet 12

- hottles 8.¢&

Plastics and selvents 4 - including FVC
meinly Girected at
compounds such as
floor tiles ard an
& million JD cabie
project.

Applicable Tndustrial Develormsnts 602.6 {600 million

rounded)

There are plars for a fruit and vegetable paciting faclory of value
1.4 million and for two indusirial estates of value 18 million. 01l

develcprments have value 60 million.

In terms of comtritution to GDP in millions JD tha growihs have

been:
1980 1585 Extra Value

Industry apd mining 154 350 196
Flectricity and water 5 19 11
Cons%ruction 52 94 42
Trade 138 z2s a4
Transport and commarnics+ions 97 154 a3
Public adminiatration and

deferce 122 145 23
Other servicey 30 123 Az
Agricultnuras 60 28 26
Total &t factior cost 705 1,193 £88

Ta othar words agrisultuve cent-ibuted 8.9 uer cent in 1980 and 7.2
per cen: ir 1985, whilst irrwstry incressed its comwribuiion from 21,8

per cent tc 29.7 uver cent.

The everage anmual growin r2ie for agrmouliurse waa 7.5 per cent
whilst that of industry was 17.8 rer cent.

The plastics comversion industry is equivalemt to 16 kg/vapita,/vear.
With the injestion ¢f capital the conversion indusiry couls erow. In
w2z forecasts for 168 *here ig 20,000 fone of PE ana 14,000 tons of

Py ztd relsli-ely little of other polymers. This would be a 55 per cent

irzrasge for P oard 47 per cent imcraase Yor PV comvared against 1980.
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The general situation is that agriculture has not grown as it
should have done, only two-thirds of the overall growth rate and one-third
the growth rate for industry. 'he pattern of investmeni does noi suggest
that there willvbe significant growth in agriculture other than in poultry
nroduction and slaughter, aimed at both Jordan and neighbour markets.
Considerable investment is required in the improvemem of yields and
qualities of agricultural products before any improvemerts of packaging
will bring significant economic or social benefits. There is also a need
for develovments in water supply (which are in hand) ard in the
development of scientific agriculture to offset seasonal variation of
climate. In 1979 the output of cereals dropped by two-thirds and the
output of fresh vegetables dropped by about one-fifth. In the ferllowing
year output of cereals increased five times and fresh vegetables increased
by 10 per cent (although tomato production remained low for some unknown
reason). As said during ore conversation, in Jordan, agriculture is not

reliable but industry and mining are.

1. Packazing - Wocd

The conditions of travel dictate that packaging for fruit and
v3getables should be of wocod. The ECWA region has 368 million
hectares of land but only 14 million hec*ares are arable. Consequently
wood is not readily available and there are few prospects for
forestation because the available land is needed for food production.
ECWA region in 1977 produced 52,000 cubic metres of sawn wood, 19,000
cukic metres of particle boards and 40,000 tons of paper (not all
from wood from ECWA). This is a typical example of the world

problem of deforestation with consequent damage to the environment.
In fact, the wood used in Jordan is mainly beech imported from
™irkey, Portugal and Yugoslevia, and it is by no means certain

that these sources will be able to contirnue supply at economic
prices for tox producticr in Jordan. The box vroduction from wood
is well-developed in two factories, although one factory may pull out
of Jordan because the other factory has an advantage in the import
tax situation. Nailed plywood boxes are used for exports of fruit/
vegetables, using vlywood ard claiming output of 50,000 boxes per
day, in two sizes holding 10 or 20 idlogrammes. These sizes are
nominal gince filling is wvariable, overfilling is evidently a major

cause of damage to the production.




- 43 -

There is also production of wire-bound boxes with imported
hardboard ends. About 6,000 cubic metres of wcod are imported per

Year for the wire=bound hoxes.

Box sizes are to regional standards at 480 x 270 x 250 mm
or 400 x 300 x 150 mnm.

Since the standardisation is to fit pallets it is difficult
to understand the specified height (only flat area dimensions
influence fitting to pallets). A variable height would allow
flexibility of filling and reduce some damage to products.
Wooden boxes are favoured for the rough conditions of exports to
neighbour markets. There are conflicting estimates of mumbers of
boxes for export but the rumber could grow to about 18 million per
year within a few years (but only if qualities and yields improve to provide
competitive products). It is unlikely that corrugated cases will

replace wooden boxes other than if airfreighted exports develop.

ARPC should consider the transfer of particle board technology

from Morccco to Jordan.
2. Glass

In 1981 Jordan imported 5,313 tons of glass bottles. There is
at present no glass bottle industry but a bottle factory is intended.
The main users are two breweries and a soft drink industry. Almost
all the bottles are returnable against a deposit. There are no
lightweight bottles, and the bottles average 12 trips, which is a
good average. Bottled products are exported to neighbour states.
Soft drinks are only in relatively heavy small bottles. It would
be of value for Jordan to investigate PET as a bottle material
for larger volumes of soft drinks and also for the oeer.

Beer is also in cans, about half a million per month. The
beer glass bottles are brown amd green, eviderntly because customers
want it that way. It would be logical to use only one colour when

the new factory exists.

3. Tinplate Cans

In 1981 Jordan imported 9,775 tons of tinplate and 810 tons of
made-up caans probably mainly for beer. Can-making is done by
specialiagt firms and also in-plant by product suppliers. Most of the
in~plant production is for tomato concentrate and possibly six types
of vegetables. The local canc are said to be of poor quality,

including cans which leak or have blown (a blown can is one in which
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infection has entered and there is decay of the product with gas
production. This is not a particular health hazard but it does
indicate the possibility of infection. More serious is decay
without gas production = because there is no visible eviderce

of decay which could be fatal). There is no system of returning
faulty cans to the suppliers, which means that susvect products are
held by retailers for longer periods, and the dangers from infection

are consequently greater.

The only satisfactory answer to the health problem from cans is
to concentrate can-making with one modernised factory. Unfortumately,
an economic can-making plant could cost over 3 million JD with an
output of around 300 million cans/year. Jordan does not have a
market for cans of this order, even if beer cans are included, and
the establishment of such a can-making plant would not overcome the
problem of having to import tinplate.

There are consequently two required actions. The first is to
set minimum standards for canned food, with the right of return
of faulty products and with legal liability of the supplier for
any damage done to consumers. The second is to move away from

cans into sterilisable plastics.
4. Paver

There is cne paper=-maker rated at 6,000 tons/year and one
factory for making corrugated board rated at 9,000 tons/year. In
1981 the imports of kraft paper were 5,527 tons, plus 412 tons of
corrugated board. In effect, this suggests that some 2,500 tons/
year are used for paper sacks production. The paper situation is
confusing. There is one company making raper sacks, rated at 30
million cavacity but only 8 million output, supnorting the above
estimate of 2,500 tons. Total demand is however, 25 million/year
with some nossibility of increasing to 15C million by 1985 if all
the plans for cement and other mineral products develop. There is
no tax on imported paper sacks and it could be that many sacks

are imported without registration.

The domestic corrugated board is not excellent but of the §,000
tons output possibly 5,000 ions are exported. The corrugated

cases from domestic manufacture are also not excellent and there is

importation of 1,449 tons of ceses.
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There is no coating of board ard coated board imports in 1981
were 2,472 tons, possibly mainly for the Purepak and Tetrarak
cartons. Pulp moulding is established for egg trays, so there must
be a collection system for waste raper, presurably with the
recycled pulp split between pulp mouldings arnd paper production.

Tt is doubted that Jordan could develop more vaper nroduction, ard
the inevitable policy must be to replace paper where possible - at
the same time improving the quality of domestic corrugated cases
for any future demand from air-freighted products. One obvious

form of replacement would be by more use of woven tape sacks.
5. Plastics

Imports of plastics do not appear to be listed -ther than 676
tons of PVC (probably all for blown water bo*tles), and 271
tons of film. The PVC for blown bottles is from France and the
output of bottles is of the order of 10 million per year - one=-
third for use in Jordan and two-thirds for export to Saudi Arabia.
Some polyolefines are imported from Ratar and Saudi Arabia. There
ig also importation of polystyrene for thermoformed pots. Plastics
corrugated board is under consideration (in general the world
reaction to corrugat=d plastics cases is that they offer few
advantages but many problems).

Laminates are not produced and it is doubted that the market

would justify production.

Wovern stretched polyolefine sacks are produced using
polypropylene from Holland and probably HDPE. Woven sacks are also
being imported from Taiwan. The main products in the sacks are
flour, feed and phosphates. The observed sacks appear to be from
circular weaving at widths 450, 530 and 600 mm.

There is an interest in big bags from tape fabri-s (holding
up to one ton) but production would require a wide flatbed loom =
which would be under-used if it is not possible to find some wrapping

applications for wide fabric.

All the flour is now in tape sacks, which are used only once

for flour.

There is a new flour mill intended, which will increase the
demand for *ape sacks. Presumably the used sacks are passed inte

the feed industry and then into the phosphate industry.
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Cutput of tape sacks is said to be only 2 miliion; if so,

Lo cmenls mava Aaarmansdyr hanawrea +h LAanan +
T 10T wWala @IS Capalivy oSLoCaucse jage Ioretacst

tfor vaper sacks is 150 million by 1985. Sack production in Jordan

will require imported raw material. There are techno-economic
advantages for tape sacks which paper sacks do not have. Notably,
tape sacks have second-hard value and they do not suffer in use

in wet conditions (and one must appreciate that Jordan has some rain).

There are 10 large firms blowing film and possibly 40 small
firms. There are countless small bagmakers. The film is HIPE and
LDPE, but evidently not polyorouylene. There could be considerable
reduction in losses of retailed fruit ard vegetables if perforated
film were produced and used for bags. There are possibly 50 firms
blowing bottles. Many of these are product suppliers with in-plant
equioment and the total bottle production is not known. The problem
in bottle blowing is evidently that there is overcapacity and users
seek low prices. Consequently qualities are low and there is
little expenditure on design. It seems logical to seek a national
or regional standard bottle and tc establish a national or regional
mould-maker. There are said to be problems from unsatisfactory

closures although this was not confirmed by observation of retailers.

Polystyrene tubs for yoghurt and similar products are produced
to possibly 60 million per year by four or five firms. Perhaps a

quarter of cutput is for export to neighbour countries.

6. Quality Control

There does not appear to be any quality control in plastics
packaging. The packaging industry needs a central testing
laboratory capable of serving national package-makers, package-users,
and legislative authorities. The problem is “hat such a laborstory
might cost one million JD and it would require at least five skilled
technologists to perform tests and translate the results into
ugeful information. Furthermore, if the declared function was only
quality control the equioment would be wund:r-used. The Royal
Scientific Society has a packaging laboratory which is well-equipped,
but it is not known how far the R3S is willing to undertake the
very large task of establishing quality control and enforcement.
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D.  SAUDI ARABIA

In 1980 there were 2,114 industrial licences within which 56 per
cent applied to operative factories of capital value SR 17 billion and
60,0CC jobs. The potential factories will have capital value SR 44
billion and also 60,00C jobs. The potential for packaging includes:

Eggs - 250 million; equivalent to about 400 tonnes/year of

recycled waste paper.

Table poultry - 11.5 million; possibly 200 t/y of heat-shrink

or common P% film.

Processed meat - 75,000 +: 750 t/y barrier film.

Cut meat - 65,000 t; 650 t/y shrink or barrier film.

Milk - 18C million litres; 4,500 t/y of HDPE bottles cr coated
paperboard.

Semi-so0lid dairy products - 300 million litres: up to 30,000 t/y
of thermoforming/injection PS, PVC or PP/HDPE.

Water and still beverages - 240 millior litres: 6,000 t/y of
coated board or cans or HDFE or PVC or FET boitles.

School meals = 77 million; now cans but could use PPP=coated
board.

Processed vegetables - 37,000 t: mow cans but could dsvelop

alternatives.

O0ils and fats - 6G,000 t: PVC bottles and thermoformed PVC,
PS or PP/HDPE.

Bread - 400,000 %; could take up %o 4,000 t/y of verforated thin
PP/HDPE film.

Rice and similar - 200,000 t; up to 2,000 t/y of common PE film.

Sugar - 100,000 %+: up to 1,000 t/y of common PE film, 4 million

tape sacks.

Carbonated drinks ~ 1,345 million litres; possibly 15,000 +/y of
PET bottles,

Various processed foods - 76,000 %; very mixed collection reeding

specialised study.
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The available packaging production in the intended development

includes:

Paper pulp from Tamarisk - 40,000 t;
Tissue paper - 10,000 t;

Cladding vpaper - 19,300 t;
Corrugafed paper - 15,000 t.

The paper industry has a conversion capacity of 188,000 t, of which

most is kraft bags.
The plastics package production industry has an output of 30,000 *.
About half of this is film bags.

With regard to cans, the evidence is that there is in-plant can
production which is not directly recorded or is cuplicated in records.
The unreliable recording of cans indicates about 750 million cans capacity,

of which about one-=-third would be for sterilised solid food preoducts.

There is official listing of production of 1.7 million glass bottles,
but 516 million caps for bottles. The inference is that either there is
mach hidden in-plant glass bottle mamufacture, or large numbers of

bottles are imported.

If one presumes 10 journeys per bottle the cap total emiates to

about 50 million bottles in circulation.

The range of plastics packaging produced includes thin and thick
film, medical packs, thermoformed cups, blown jerrycans and bottles.
Saudi Arabia claims to be the largest prcducer of polymers in the region.
There are seven petrochemical projects supplying, or *o supply, 1.5

million t/y of ethylene and cornsequently:

680,000 tons/year LDPE of which 130,000 t will be linear LLDPE;
180,000 tnns/year HDPE,

The full output is expected in 1985,
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X PACKAGES
Avaer mmalrmnme =ladcdd 2 oS oty s . . .
iy paCKage Saluid Sau1sSly uree essentlial requirements:

(a) It should be accepted, and preferably d~sired, by =<ople

concerned with its storage, travel and purchase;

(b) Tts construction and handling ability should be appropriate

in terms of resources and conditinsns of use;

(¢c) It must offer some real benefit in the total handling/

distribution picture.

Within the present context one may add one further requirement,
i.e. it should contribute, not only to national welfare but also to

regional welfare.

It is not reasonable to suppose that any package will be
developed for the sake of regional benefit only. The priority must be

national, with regional benefits considered.

For example, the Moroccan PVC drinking water bottle excellently
satisfies the three requirements. It is acoepted and it functions well
as a lightweight package. It provides an outlet for domestic PVC and
it enables safe drirking water to be distributed. It also allows the
possibility of exporting technology or water to the region, to national
and regional benefits.

The glass wine bottle does not excellently satisfy the three
requirements. It is accepted because it exists without an alternative.
It is expensive for storage and travel and inconvenient for the purchaser.
Also, where tourism and coastzl holidays are important, broken glass is

a hazard to be avoided at all costs.
A. RESOURCES

In its entirety the Arab region lacks original organic resources.

The historic inhibitions have been:

(.) The lack of a domestic market for organic products (food

and clothing) of sufficient size to provide development capital.

(v) Unavailability of the technology required to deal with

typical problems such as water shortage or salinity.
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Over the past decade the region has been able to obtain development
capital from oil revermes, and there have been significant advances in
resources development. This led to an opinion, not only amorgsi Araus,
that the logical path of Arab development would be to use oil revenue
for projects related to water, food and petrochemical-basel industry

(which in this context concerns plastics for packaging) .

In the mid=-1970's, the OPEC countries sought the generation of more
development capital by increasing oil prices. As a direct result there
was widespread research into resources other than oil, notably into
carbohydrates. Such research, and some consequent development, was of
particular importance to developing countries with agricultural potential
but no oil or available capital for muclear or hydro energy schemes.

The production of fuel and organic cheminals from crops was seen as
appropriate technology which was labour-intersive and could reduce

importation costs withoutv _.pending much capital.

Much of the required technology now exists for the development of
a world economy based mainly on cellulose (which is the most abundant
and widespread natural organic resource in the werld) and lower
carbohydrates. Whilst it is logical for the Arab region to contimue its
developmert in petrochemicals, it is also logical for the Arab region to

develop carbohydrates as food, fibres and origins of organic chemicals.

B. FIBRES AND PAPER

Fibres in packaging mean mainly sacking fabrics and paper. It is rot
probable that any Arab country will compete against much wetter countries
in natural sacking fibres. Also, with polyolefines being produced it is
almost inevitable that stretched polyolefine tape sacks will be less
expensive and more furn.tional than natural-fibre sacks in the Arab

region.

With regard to paper it should be noted that over the past decade
there have been remarkable developments in non-wood paper, frequently
by production on a relatively smali scale. The commercial developments

have concerned:

(a) Re-pulped waste paper alone or as dilution in other fibre

pulps for pavper.

(b) 4 very wide range of natural fibres, notably bagasse,

bamboo and reeds.
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Papers and plastics may be regarded as rivals but also co-operators
in packagirg. In very broad terms, parers print and glue well using
water-based inks and adhesives, but by the same characteristic vapers
weaken and fall apart when wet, Plastics are waterproof but consequently

do not print or glue well using water-based inks and adhesives.

Coated paver is an important consideration for the region. The

plastics component may be 25 per cent of the paper weight per package.

C. PLASTICS PACKAGING

In comparison with other vackaging material groups, plastics offer:

(the combined advantages of)

(a) Barrier performance against water and microbial infections

(variable).
(b) Barrier performance against gases and vapours (variable).
(¢) A very wide range of forms in which they may be used.

(a) Ability to be converted over a wide range of outputs of

production,

Thus, plastics progressively replace tinplate (which is economic
only in mass production), glass (which cannot be made as ligh*tweight
impact-proof packages), paper (which is water—sensitive), wood (which has
grain direction and which is expensive if of good quality), natural fibres

(which are not barriers).

Also, plastics are used in combination with other packaging materials
where such combinations provide joint performance. Most of the

combinations use plastics as:
(a) Surface coatings:
(b) Binders:
(c) Adhesives:
(d) Loose overwrap or liner.

One private study in 1975 showed that nearly half the plastics in
packaging were in combinations, This is important in the formulation of
any packaging plan, where there is always a danger of igolatior of

materials and of disregarding their inter-relations.




- 52 -

For examples:

In long-term planning the region could develop the production of !
cans using recent economic and techniczli develooments. Such develop-
ments include the breaking of obsolete shipping and other scrap, feeding
arc/diffusion furnaces which provide remelted steel at 20 tons/day uowards

for rolling. The economic problem for cans is then the high cost of tin

metal, but plastic coatings allow the supply of cans without tinplating.

There is much development of particle boards to replace wood in
packaging, and many more particle boards could be developed within the
region, using plastics as binders and coatings. With regard to sacks
one must consider polyclefine tapes and natural fibres. Tape sacks mmst
develop from the availability of olefines in the region, but it may be
possikle for the region also to develop domestic natural fibres. In
terms of totzl benefit the development of natural fibres offers rural
benefits and reduces import costs for countries not producing ethylene
or propylene. Plastic liners overcome the weaknesses of natural fibre
sacks,

D. PLASTICS

There are some 1,000 significant plastics processing factories in
the Arab region, plus an unaccountable rumber of small-acale converiers

in for example, bag-making from film. Ownership of factories is mixed

between the private and pnblic sectors, and many are large with modern

equipment. About 40 per cent of the conversion is in Saudi Arabia, Irag

and Algeria. About 40 per cent of the converted material is PVC but

most of this is converted for non-packaging products, althoush PVC is ‘
significant in the development of welfare in the form of bottles for

drinking water. The major material for conversion to packaging is the

polyolefine family, notably LDPE for thin film and thick film fertiliser

sacks. The 1980 breakdown of converted polymers ig:

Tons ver year

LDPE 200, 000
HDPE 100,000
PP 39,000
PVC 300,000

Polystyrene )
Polyurethane) for each about 50, 0C0
Polyester )

A
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This gives a 1980 total of towards 800,000 t/y, with the national
totals varying from 125,000 for Saudi Arabia to 3,000
statistics are from UNIDO report UC/IDC/79/088, which interestingly
lists totals for eleven Arab countries identified with a further total for
other Arab countries. The total for the unidentified countries is 282,000,

36 ver cent of the total.

For the 1983% statistics and the 1985 forecasts it will be essential
to identify all the countries because the unlocated third of conversion

could significamtly influence the plan of action.

Within this revort the interest is in the forecast for 1985 in which
the unidentified countries account for only 29 ner <ent of the total.

The UNIDO report forecasts:

1,000 t/y 1985 Percentage Increase from 1980

Algeria 191 59
Bahrain 5 30
Iraq 128 17
Jordan 40 100
Kuwait 24 .4 29
Morocco 46.5 10
Catar 4 27
* Saudi Arabia 190 32
Sudan 20 2C
Syria 95 25
Tunisia 40 23

The average percentage increase, which may be taken as a rough indication
of investment in plastics, is 33.8. In general the pattern of plastics
conversion has passed through a first stage of household goods and a
second stage of construction. Packaging is said to have been late in
development, so it is not wise to use the conventional estimate that
one-fifth of plastics conversion is packaging. The increased figures
show remarkable differences between countries, a reflection of the
differing economic situations, availabilities oi 0il, and the differing

levels from which the increase starts.
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It is known that the various Arabic banks zre seekirg *o develop
plastics in Arab countries, and that feasibility studies are ixn hard or
intended. Such feasibility studies zre ore area of oveiration which
should interest ARPC. There is also intended a vlastics developwent
centre in Irag, wnich the table indicates as low in intended growth.

This intention may of course be delayed by the present cenflict but

even with nil growth Irac would be a leading converter. Irag is also the
home of AIDC, and one may vresume future triangular contact betwzen ARPC,
AIDO and the plastics centre. There is also a suggestion within UNIDO
for a plastics centre appended to IMEC, which would not be difficult to
establish and would more directly assist ARPC. In fact, it would be
logical to establish plastic centres in both Irag and Morocco with
agreed division of work and linked through AIDO.

Projects for polymer production, probably by 1985 are (1,COO't/y):

LDPE  HDPFE PP PVC

Algeria 48 40 26
Bahrain

‘Trag 60 30 60
Kuwait 130

Libya _ 100 50 50 “0
Qatar 140 70
*Saudi Arabia 778 276 150
Emirates

Totals 1,256 466 50 206

Bahrain and United Arab Emirates are included in the table to show
that not all oil countries are arxious to become polymer
producers, although Bahrain will contribute methanocl and the

Emirates will contribute ethylene.

*An alternative estimate for S.A. is 480,000 +/y LDPE,
180,000 t/y HDPE,

E. RE-USE AND RECYCLING

In package costing there are two costs to be recognised. The firs+
is "package cost', which is the %otal of cost of material olus cost of
conversion. The other is "journey cost", which ia the cost of the
package per occasion of use - in gimple terms, the package cost divided
by the rumber of times used (this is very much a simplification but it

gerves to make the point).




{a) 3By in a closed-cyrle syctem oy
digtritation, suCh as uging a bottle-crale severzl times te carry

bottles.

() By dir.cting used packages in*s some other application after

use, such ag agfng a sack for sugar %i.en grain then charcoal.

v} By rescuing the material of the rackage affer use, for the
produstion of new packaging or sther vroductis. An example is the
rezoie of paper for vulping tor disviion of new vaper pulp or fer

pulp mouldings,

General ~omment is that glass packagirng is economic as a rule only
when it is used in cloged-cycle distribution, az a multi-journey package.
Paper packager arzs rarely suited to re-use but th: paper is =immie to re-
pulp in smalle-scale operations, Metais ard plastics are not frequently
re-uged and there -re difficuliies in recycling the materials in smull-

scalz operazions,

Cne ~f the furctions of ARPC sheuld be +o develon the regional
processing of used packaging. This cowes urdsr the general heading of
Regource Congervatio~. Trne suhject is included in th. propewals for

acticn,
. SAC§§

Sacks z e fionm woven fibores or tape or, by comvention, from paper.

The priwary Tunction is tc¢ break bulk into unitsz for mamal handling,
and into usi%s which #1111 not develop biologizal heat. Up 4o 1570
the trale was lominated T iute fibres, but there was then development

¢ ntretuhed +tape sacks., Early information corcerning tane sacks may
net Ye acciurate girce it was based on inferior materials which have
since been immroved. Sack ftechmnolegy iz kmewn in rthe rezion, and the
eniy recuirensut of development is to expand prodoection, HRegiconal
demsd iz vrobabkly towards 2,00C million sacikzs for saturation of
agricvitural demand {gee Unified Flan) t5 be reached over three
generationa, Thig is deoublie the 1983 estimates of raw material supply

trom Arad scurces for ajl polyethylena/pclyprcpylene applications, not

only sacksz,

A
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Certainly for the next decade the region will depend on foreign
sources for most of the raw materials, but the region could provide

technology for transfer and possibly equipment.

*Tn academic terms a sack is from woven fibres or tapes. Correctly,
paper sacks are from twisted paper yarn, but large bags from paper are

by convention known as "sacks".

G. 20TTLES -,

. In academic terms a bottle is hollow container with a narrow neck.
' Within this revort the term "bottles" inciudes jars, which have wide
necks. Thus we take into account all relatively small rigid or semi-
rizid hollow containers with closures - but not tubs, which require
individual treatment, and not cans. It is necessary to define the term
because it is common to refer to the preservatién of food in glass jars
as "canning", not bottling. Conventional bottles are of glass or
plastics or aluminium. Competing packages include cans; flexible bags
and semi-bulk containers such as barrels, drums, large tinplate cans,
bag-~in=box., GClass is obsolescent in many cf its markets but maintains
some nopularity because it is historic packaging, is known to be almost
inert, and can be washed for re-use for return journey distribution.
Plastics replace glass in all respects other than in the efficiency

of washing for re-use. Consequerntly, glass is more suitable for return
i journey distribution, which means in concentrations of population in
which bottling facilities exist. Even then, it is not more suitable

if the collection of empty bottles is made difficult by traffic congestion

or the lack of collection centres.

Plastic bottles are blown from pariscns, short lengths of tube.
Parisons are made by injection or axtrusion. The needs of the region
are best met by extrusion, with blowing units directly fed from extruders.
This is simpler than injection-ulowing and the extrusion technclogy is
common to other conversion such as film. Polyethylenes are easier to
. extrude than PVC, and they allow more variation of bottle performance
by polymer selection and blending. The main regional requirements are
LDPE semi-flexible bottles for common liquids, more rigid bottles for
chemicls from HDPE, and bottles of intermediate rigidity from blended
LDPE/ADPE. PVC has a comparatively narrow range of temperature from
'ff: melting to degrading, and the technology is more complex. PVC has high
Tﬁf chemical resistance and low possibility of flavour development when used
for foocds (and water). It is common to use PVC for vegetable oils ard

wine. Polyolefir:a have relatively high absorption of organi:c chemicals,

s0 are difficnlt to wash clean for re-use.
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Neither polyolefines nor PVC are suitatle for carbonated liquids.
The new plastics for carbonated liquids is PET polyester - for which

relatively high technology is required in blowing.

It is feasible to blow polyethylenes on plant rated at about 700
per hour with few problems. This encourages in=-plant bottle production,
‘ but it also discourages efforts to improve bottle performances and machine
efficiencies. It would be useful for ARPC to develop a standard for LDPE
bottles, HDPE bottles and 50/50 LDPE/HDPE blend bottles to:

(a) Allow production of standard moulds;
(b) Allow easier trouble-shooting technical service;
(¢) sSave material by preventing wall thickness variation.

Polypropylene and PVC require more technical input for production
and are suitable for in-plant mamufacture only if the output of product
justifies the cost - which usually means production on several machines.
PET requires a high input of technology and is usually only feasible from
specialised conversion facilities. One of the most important items of
information required is the breazkdown of regional demand for bottles
into the various materials - which would provide ARPC with priorities

for its activities.

H.  THERMOFORMINGS

Thermoformings are from plastics sheet which has been softened by
heat. The forming is by pressure or vacuum with the assistance of a
solid plug for deep drawing. The technology is well=known throughout
the region. The materials are commonly polystyrene and PVC, chosen for
their relative costs more than for performance differences. It is
usual to seal either with a welded-on cover or a shap-on lid. For the

region the applications are many, including:

(2) Cups for yoghurt-type fermented milks, etc.;
(b) Tubs for solid fats, short-life processed foods, etc.

The usual mechanics of production are for specialised sheat
vroducers to supply forming facilities. If a forming facility reaches
an output of more than 500 t/y i+t may congider in-line forming, which

is transfer of the hot sheet from the extruder into the forming stage

(which saves energy and cost because the polymer does not cool down to

be re-heated).




- 58 -

The further stage of development is extrusion/forming/filling,
which also saves money but also allows the filling of processed food
directly imto thermoformings with minimum contamination. In general,
thermoformings are only satisfactory for products of short lile or oproducts
which are preserved by chemical addition. It should be relatively casy
to organize technology transfer regarding thermoformings within the

region.

In theory, ARPC could oprovide technical service with regard to the
materials but in fact most of the performance characteristics of the
vackages are dictated by conversion conditions and rates of outputs, and
technical service should be in the location of the equipment (but ARPC
could, of course, contribute by holding group-training workshops for

potential users) .

I. FILMS

Films are thick for heavy duty bags, thin down to ten micron for
small bags, produzed with included strain for shrinkfilm, as cling-film
which adheres to itself on contact, stretch-film which is stretched around
products then adheres to itself, with maximum cold-stretching for tape
production for sacks. Most of the information in literature has been
confused by the development of linear low density polyethylene (saudi
Argbia intends production of LLDPE) .

Furthermore, films may be cold-stretched in both directions for
better strength and clarity. They may be laminated with or without
a barrier layer of aluminium or co~extruded by passing two or more
materials through combined extruders to give multilayer films. They
may be extruded directly onto other materials as coatings.

This list is far from complete but it shows the diversity of film
technology, which is far too wide for detail in this report. All forms

have some bearing on agricultural packaging.

It is economic for new ventures to start with the extrusion of
agricultural film, which may be of relatively low quaiity. Thus the
enterprise has a market for the film during the period in which
technology is improved, after which packaging films may be produced,
leading to more sophisticated films and laminates and to films with
controlled cold-stretching for shrinkfilm and tapes. “‘he new
developments to appreciate are the introduction of LLDP%Z, and vacuum

deposition of aluminium onto film. Vacuum depcaition gives a metallic

gurface of limited but useful barrier performance.
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The largest area demand for film will be low-cost polyethylene Ffilm,
as thin as can be produced without problems (probably ten to twenty

micron), to serve as simple short-term wateroroofing of retail bags - as

One vital item of information is that fresh vegetables and frui+
in bags need ventilation by verforation of the film (in one retail shop
all the fresh products in polyethylene bags had decayed by lack of
ventilation). Subject to investigation this could be the largest single

cause of loss in retailing in the region.

The usual pattern of apolication is for a spec’alised vroducer of
film to supply reeled film to specifications, to a large mumber of users
down to very small users with simple manmual welders. Reeled film is

economic cargo, so it should be possible to move it amongst countries.

The largest weight demand could be thick-wall bags and liners
for sacks, or it could be stretched film for tape sacks.

J. INJECTION

In the region, injection concerns mainly pots and crates. The
technology is known and this report can contribute no more than can

regional vioducers.

XK. FUTURE CONSIDERATIONS

Lack of time and opportunity has prevented a study of develovments
within the region. The following are subjects which may arise in the

near future:

(a) Large bags, in effect large sacks or bags of plastics-coated
fabric, usually to about one ton capacity. Large sacks use
stretched tape. Large bags of coated fabric have facilities for
top-lifting and bottom-discharge, and are related to fork-lifting
and hoisting by cranes. They are effective and economic for sugar

and other products of easy flow which require sealed travel.

(v) Bag-in-box, which is a flexible bag in a rigid paperboard
outer. Bag-in<box is economic for most liquids in volumes 2
to 10 litres. It eliminates the cost of bottles and is
sufficiently economic for throw-away packaging. Wine and milk

are gpecific products using bag-in-box.

(c) stretch and cling filmgs. These are alternatives to shrinkfilm
used for mamual wrapping small-scale. The introduction of LLDPE

will modify the technology.




-60—

(@) PET-coated paperboard, which is a sterilisable barrier. This
will influence replacement of tinolate (already developed for

baking tins for bread because it is suitable for microwave heatins)
and reconstructiovn of coated paperboard cartons for liquids (replacing

wax or FE=coated paverboard).

(e) Sintered polymer containers, which are produced by inserting
powder into a sheet-metal vessel, heating to melt the volymer and
rotating to cover the internal surface. It is low=cost production

of limited rmumbers of containers, usually above >0 litre capacity.

(f) Co-extrudates, notably LDPE/nylon which offer weldability and
barrier performance, ard black/white opaque two=-layer LDPE, which

excludes light from sensitive products - as for milk sachets.

(g) Individual-dose packs, usually by thermoforming with in-line

filling and sealing, for weights of a few grammes.
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v for sacke, 29 new zacke
for flour or brouken grain, and as second-hand sacks for whole grain.
Regional cereal production is 24 million tons augmented by imports

to 20 million tons.

Exrorts are astated as 13 million tons. In theory this gives a
consumption of 31 million tons, but the stated consumption is estimnted
at 42 million tons. For this revort we may take an aporoximation of 35
million tons. At 40 per ton this represents a sack demand of 1,400
million. 1In due course, because they lack oil for polymers and pnolymers
from biomass (carbohydrates) are not yet developed, some countries may
be expected to develop natural-fibre sacks from domestic crops. On
the other hand, the land may have more value for food crops, sv at present
we may consider the entire sack demand as a market for tape-sacks. A
typical sack factory would produce tape sacks at 3 pver kilogramme of raw

material, and have output 3 to 5 million per year.

Thus we are discussing half a million tons of HDPE or PP converted
in possibly 375 sack-making factories. These would presumably be
located where the cereals are milled.

A proportion of the milled flour would be delivered directly to
bakeries in sacké. Some would be broken in bulk to retail packages,
which could be simple volyethylene bags. If we take a typical bag as
4.5 g, and presume half of the milled cereal is retailed, we could
require 4,000 million bags or 18,000 tons of film,

These statistics are unavoidably suspect but they indicate the
order of priority of sack development (they also indicate the need
to develop bulking and the direct retail packaging at the mills).
Bulking and direct retail packaging obviously reduce the demand
for sacks.

B.  VEGETABLES

It is impossible to be accurate in estimation of vegetables but
regional production is said to be nearly 18 million tons. Within this
cont;xt foreigh trade in fresh vegetables and processing are ignored
for lack of statistica, and because the vegetables for trade and proceasing

muast suffer a primary journey from the field of production. One of the

problems for the region is loss in production, in harvesting, and in the
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orimary journey. Observation indicates that, as in all fragmented
agricultural production; the main cause of loss is in the field stage =
infection, infestation, climatic damage, wrong selection of varieties,
harvesting at the wrong stage of maturity, rough handling in harvesting,
etc. The Arab region is not urusual in its need for quality development
in production and harvesting. It is not pnrobable that packaging could
contribtute much to quality improvement = and ARPC should not a cept

resvonsibility for imoroving quality through package develoopment.

C. FRUIT .

The remarks made avout vegetables also apply to fruit, but fruit is
more sensitive to the factors which cause losses. Regional production
is stated as nearly 10 million tons (grapes 1.9, citrus 3.4, olives 1.3,
dates 2).

There are exported fresh fruits but one may doubt that the rrofitability
of trade in fresh fruits will increase at the same rate as marketing costs
in such a ccmpetitive world market. The only fruit which offers the Arab
region a marketing advantage is dates. Otherwise, not only in the Arab
region, the future profit is in processing - pius some specialised fresh
fruit traffic using air freighting. The region should initiate a major
market study, possibly with the assistance of ITC,; of potential markets
for fresh fruit. Such a study would provide priorities of individual
fruits in selected markets, so that development capital may be
concentrated, Meanwhile, the best function of ARPC is to act as an
information centre so that exporters may kmow and copy the packaging

being used in trade directions.
D. SUGAR

Refined sugar production is of the order of 11 million tons. The
world sugar trades have mostly accepted that the semi-bulk packaging
should be woven tape sacks with LDPE film liners, breaking the bulk

into retail bags of paper or film. In effect, this adds to the sack
totals (see cereals) another 440 million cacks (1A6,000 tons HDPE or PP)
and further supplies of retail packages.
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5. MIX

Milk production is about 3 million tons of which about half is
irom cows and the rest is from buffalo, sheep and coats. Milik packaging
is part of a pattern of complex technology, notably health technology,
which has developed around cow milk. I+ would be illogical to develop
milk packaging for cow milk only, by the simple adoption of foreign
technology. There is a need for a major study of all milks, including
reconstituted milk, before the packaging can be effectively decided.
One may expect a pattern of pasteurised, sterilised, UHT, condensed,
evaporated milk, usiry cartons, cans and plastic bottles - but the
pattern of package choice can only arise from the pattern of milk tyves
and processing. Meanwhile, it would be advisakle to concentrate on
sterilised milk in plastic bottles (blown-blended HDPE/i,DPE) .

F,  VEGETABLE OTLS

Production is said to be 4.5 million tons, plus 1 million tons
imported. The satisfactory pvackaging is blown PVC bottles, with blown
volyclefines as an alternative. PVC is better because it allows sight

of the oils, and purchasers prefer to cee if the o0il is clear.
G. TOMATOES

Production, at slightly more than 5 million tons, is little more
than consumption, The major problem is local surplus in oroduction (as
in all countries) which causes waste and devresses selling nrices (and
thereby discourages increases of outout). It would be advisable to
develon processing on small-scale in the production areas, but for food

conservation, mnot export.

For export trades it is essential to use the plum shaped variety of
tomato with stronger flavour and higher solids content. The common
beefsteak variety as grown would be less satisfactory. The processing is
femiliar for canned whole tomatoes, juice and concentrate. The best
contribution of ARPC would be to provide library services to notential
processors., Notably it is worth developing squeeze tubes for tomato

naste (as part of a general sunply of information of tubes for vegetable

pagtes and ground meat vroducts).
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H. EGGS

The consumption of eggs is about 0.6 million tons, but this
statistic conflicts with production and import figures. For egzgs the
only fully satisfactory packaging is pulp-moulded trays from waste
rvaver. Trials elsewhere have shown pnlastic trays and paperboard cartons

to be less satisfactory - and the production of pulv-mouldings should

be encouraged. ARPC should rerform a full study of oulp-moulding in .
association with the Intermediate Technology Development Grouvo (9 King !
Street, London), which is a non-profit organization devoted to small- .

scale industry - and who have helped to install plant in many countries
down to 25 tons per year. BEgg trays for 30 egzs weigh about 50 g and
the plant may be located in egg-producing areas, simply and without

fear of contaminating water.
T. MEAT

Meat oproduction is 2.3 millicn tons, roughly split into equal
rarts of beef, mutton and poultry. Consumption is said to be 2.5 million
tons. There is a confusing statistic of over half a million tons of
imports, which is ignored in the present context. Arab preferences are
for fresh meat from carcase cut by the retailer. It would be worth
considering a study of primary cuts wrapped in film by vacuum machines
or by shrink techniques. Primary cuts in film reduce contamination,
reduce mess in handling, and maintain qualities in the meat. In
anticipation, it is worth studying the entire subject of processed meat

in association with the Food PFederation.

J. PROCESSED PROTEIN FOODS

The major proteins in this context are meats, fish, cheese ard

vegetzble proteins. Processing is to:

(a) Commercialise protein which would otherwise be wasted.
(v) Compound protein to a more attractive form for the consumer.

(¢) Preserve protein by thre use of heat and chemical addition.

The vnroolem is that the biological breakdown of prcteins produces
toxins which may be fatal. Also, orotein is a ready carrier of
infections such as botulirmum or salmonella. It is therefore essential
that nroduction is under controlled conditions with a good backing of
technical know-how.

The requirement is for a major study involving the Food Federation,

a health authority and ARPC.
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K. AINE

Production is nearly 300,000 tons cf which only 72,000 are for
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and wine is a high=nrice vroduct. There are two trends in the uarket

to be appreciated. In Europe more wine is now being imporied in bulk
for suvermarket own-bottling. There is more wine being sold in PUC
bottles. ARPC could contribute by a study of wirez movement in bulk, in
bag-in=box (3 or 4 litre units), and in PVC bottles. Such a study
should be market-oriented including discussions with the major retailing

chains in FBurope.

L. BEER

The regional statistic of production was not found but imports
are about 3 million tons. The develoruent of PET in Europe includes
bottles for lager-tyve beer. It would be useful for ARPC to investigzate
the market in terms of returnability of bottles. If, as suspected, ‘here
is justification for one-way packaging, and if lightweight glass is not
economic, there should be evaluation and acceptance of FET (25 g of PET

replacing 650 g of glass).
M. LICUIDS

The broad division of liquids is into carbonated and still (non-gassy)
liquids. The world trend for carbonated liquids is to use PET=blown
bottles, whereby a 650 g glass bottle may be replaced by a 25 g PET
bottle. PFET is at present the only plastic suitable for carbonated
liquids. ARPC should issue a document outlining the develovment, with

information to assist in the introduction of blown PET.

One of the major advantages of PET is that it allows larger liquid
packages for carbonated drinks. If a two-litre glass bottle of carbonated
drink is dropped there is an explosion which distributes glass splinters
in all directions at high speed. TIf a two-litre PET bottle of carbonated
drink is dropped, it is less likely to fracture but if it fractures
there is no impulsive distribution of lethal particles. It would be
useful for ARPC to devise and issue a specification for a standard
two-litre FET bottle (possibly a cony based on such bottles now in use
in Europe). At present, the suoply of carbonated drinks in the region

is dominated by small glass botiles, which do not orovide sufficient

per-package volume, and are expensive in production and transport.
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Saudi Arabia alone consumes 1,345 million litres of carbonated drinks.

Beer in Jordan is dis*ributed at the rste of half a million bottles per
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month, ami mure 1S 4istTi
total regional demand of the order of 135 litres ver capita, or about
3.5 kg of PET ver year per cavita. It is obvious that a major study is
essential. The demand for still licuids is not krown. Tt ircludes many
non-food rroducts and water is an imvortant consideration. The
vackagiag is PVC or polyolefine=-blown bottles, with cans and cartons as
comnetitors. TIn general, PVC is used for clear bottles and polyolefines

for rroducts which do not need to be visible.

With regard fo glass rerlacement the use of PVC or vpolyolefines
means a weight reduction to about 4 per cent of the glass weight, and

there is no danger from broken bottles.

The technology of blowing for still liquids is less complicated
than that for carbonated drinks. Consequently, the investment is less
and it is possible to mamufacture on small or large scales. Half a
million is a reasonazble canacity ver year per shift, and it is possible
to produce in many shaves. The present oroblem of the region is mould
mamfacture, and it would be useful to have a regional mounld design/vroduc=
tion facility. Contrasting with PET blowing, there would be no great
advantage in standardisation of bottle shapes and sizes because ner=
facility investment is lower and blowers should have freedom of design.
The ARPC contribution should be confined to the supply of a document of

technology and economics of blowing PVC and polyolefines.

For larger volumes of liquids the choice for the region is hag-in-box

or drums. Bag-in-box is a film bag inside a rigid container, usually 4

to 10 litres., It is seen to be 2an essential develooment for the region
and ARPC should issue an information leaflet, followed by a detailed
document to assist the development. Drums are already familiar in the
region. Drums are part of the broad nicture of semi-bulk movement which
inclndes tankers and static tanks filled from tankers. The agricultural
interest is in the bulk movements of nulvs and of edible oils. Such

bulk movements are of economic value in:

(a) Food processing in which surplus crons are temporarily
preserved by chemical addition for shioment to, and use by,

food nrocessors.
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(v) Exports in which the importer blends or breaks bulk inte
his own vackaging.

(c) Systems of collection of product from an area of small

producers to a central nacking shed.

The subject has not been studied within this report, but it should
be vart of the ARPC programme.

N. DEHYDRATED FOODS

Dehydrated foods may be classified as dried storage products, in
which the moisture content is taken to the equivalent of 70 ner cent
relative humidity, dehydrateda oroducts in which the moisture content is

taken as low as is economic.

Thus whole grains may be dehydrated to nerhaps 12 per cent water
content but dehydrated citrus juice may be dehydrated to below 2 per

cent water content.

Dried storage prodacts are nct sensitive to micro-organic decay but
are sensitive to infestation. Dehydrated products of very low water
content resist infection and infestation, but they absorb moisture and
must be isolated from the atmosphere. There is no famine of literature

on dehydration of foods.

The difference between dried and dehydrated foods is important to
the region because the region is fortunate in the availability of

dehydrating climates.

Consequently, solar ovens of relatively simple construction may be
used to reduce the moisture contents and thereby reduce the total

energy required for extreme dehydration.

The packaging requirement for whole-grain storage préducts igs sacks
(the husk of the grain inhibits the absorption of water so airtight
packages are not needed). For broken grain including flours the require-
ment is an airtight waterproof liner in a sack. For dehydrated foods of
very low moisture content the packaging demends on the climate and

shelf life anticipated. It varies from simpnle polyethylene film to

sophisticated laminates.




- 63 -

The develooment of dehydrated vproducts on a regional basis is
not the resvonsibility of ARPC. The ARPC contribution would be to issue
an information sheet on permeability of f.lms, and to indicate practical
vackaging for svecific applications - detailing materials, thickmesses

and rates of entry of moisture, and possible shelf livas (already interded) .

Note that permeability is oroprortional to vackage area and exposure.
Packages which are collated are in mutual comtact and have less area to

absorb moisture,.

Thus 2 collation of several film packages in a combining outer film

bag will offer longer life than the loose packages.

0. SEMI-SOLID FOOD PRODUCTS

A major sector of food processing is the conversion of food into
pastes. In a region where food conservation is important the
conversion utilises prcducts whish would otherwise be lost as food
supplies, and it assists in distribution. The range of possible
packaging is wide but the main interest for the region should be in
squeeze tubes of aluminium or preferably volypropylene. Products include
many which are presently in cans but also new compounds which may be
déveloped by the £rab Food Federation or national institutions. For

examples:
(a) Tomato comcentrate;
(b) Fish and me t pastes;
(c) Concentrated soups and sauces.

In essenbe, pastes are liquidized or disintegrated foods adjusted
in viscosity by other food pastes, plus any necessary binder or slio
agent, and with oreservative. The technology is freely available and
the process of filling into tubes is common. ‘ompared against fillirng -
into cans or jars the health advantage is that .-rt-conten*s may be
used and the tube then reclosed, and the area of e.posure when the tube

ig onen is small (less infection and less entry of oxygen).

Cther than tomato concentrate, it is evident that pastes are not
coumonly used in Arab diet, but there i3 export potential. The
preservation of products from gluts and the ability to use foods which
would otherwise be w~sasted make the production of pastes important.

The subject needs, however, to be related to non=food products such as

pharmaceuticals, cosmetics, lubricants and adhesives/sealants.

The requiremert for ARPC iz to prenare a document which details the

emuioment and techrolory of filling irto ftubes.
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ANTEAL PRODUCTS

1. Maat .

2. Dairy Products;

3. Hides: and

4, Slaughterhouse tastes.
1. Meat

Meat in the region is usnally sold as carcase cut by the
retailer. There aroears to be under-dcvelovment of preserved or
compounded meat. Insofar that fresh weat is cocked, there are few
health na ards in the existing rystem of distribution. Tt is,
however, worth anticipating cianges by study cf the vacuum packaging
of primary cuts. A primary cui is a few kilogrammes (up to 10) and
the established packaging is vacuum vackaging in laminate or shrink

vackaging in film or laminate.

™he advantages of primary cuis packages are better preservation
of meat quality in travel, easy, clear handling, and ability to
direct spvecific cuts to selected market sectors. It is of particular
interest for inter-rezional trade. 7t would be of value if ARPC
could issue an irformation document vn orimary cuts packaging and

vhole chicken packaging.

Preserved meat is evidently not pooular in Arab diet and export
trades in preserved meat are too comvetitive for countries lacking
tinpiate cans and surplus cattle. It is not suzcested that ARPC

give preserved meat priority.

If the packaging arises, the only vractical packaging is in
cans and the economics and health precautions make it only suitable

for mass nroduction.

Compourded meat, on the other hand, 15 of interest because i+
allows the utilization of tuugh meat and off-cuts. The usual solid
compounds are meat/cereal mixtures which have value in distribution
to low=-income grouns and school feeding, etc. The compounding allows
the inclusion o* ~chemical rreservatives, which allow the use of film
vackagine fwelded polyvrcoylene or PE/nylon laminates). This is a

subject in which ARPC could take an anticiratory interess,

P
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2. Dairy Products

Thn s wwer womAadivAads avma mi 1l
ALy PTOSRCLS AP0 Lo, - By L SR AR AL 8 A

fermented milks ir the Arab region. Milk (and liquid fermented

milks) require individual study by ARPC, as a comprehensive techno-

economic study including ccllection, bulking, reconstitution of

powder, bulk movement, beaking bulk, and retail distribution. The

stbject is far too wide to be detailed ir this revort, and it could - !
be the subject of a specific project inwolving international
agencies. The impression is that blown plastic bottlec could have
advantages but any investigation should include film sachets and

cartons.

The problem in all countries is contamination - making it
essential for any milk proiect to start with the establishment of

efficient dairies.

Semi-g0lid fermented milks (yoghurt type) are established in
thermoformed plastics tub packaging. The technology of packaging
butter ard cheese is available in literature. The ARPC duty appears

to be no more than the collection of i if~rmation.
5. Hides

Hides do not require amy special packaging technology.
4. Slaugnhterhouse Wastes

Slaughterhouse waste is mainly blood and products for conversion
into animal glues, soap and bonemeal. ARPC has no urgent interest
in the packaging until other organizations present some important

product.

0. FRESH FRUIT /VEGETABLES EXPORTED

From available statistics the only significant fresh fruit/vegetable

ernorts are:

Tomatoes 204,000 tons
Grapes 307,000 tons
Citrus 1,105,000 tons

There are also other minor quantities of pnroducts exported, and many
fruits or vegetables on trial as notential exports. Within this report,

concerned with vlastics packaging, little may be said. PFor smosth
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journeys the conventional pack is a wooden box. Plastics may contribute
a little, as interlayers for first-grade tomatoes (maximum 200 tons PVC)
oF nei Yags for citrus {(maximum 220 4oms LDPE) but in gon
product group may be ignored. OCn the other hand, if net bags were to
be used for all the citrus in the domestic market, it could use 6,000

tons LDPEC (but total accentance is not likely).

R. NOT®S ON FRESH FRUTIT/VEGETABLES

It is a common error to supvose that losses in fruit and vegetable
trades arz inevitably reduced by improved packaging. Losses may be

reduced by improved packaging when the losses are due to either:
(2) mechanical hazards; or
(b) ovroblems of ventilation;

or both.
Improved packaging will not reduce losses due to:
(a) Field infections, infestations, deficiency diseases;
(b) Field damage by predators (birds, slugs, moths, etc.):
(¢) Pield damage by climate (hail, rain, sun-scorch):
(a) Harvesting at the wrong stage of maturity;
(e) Physical damage in harvesting;
(f) Provlems of temperature (too high or too 1ow).

Such losses are reduced by improvements in culture, harvesting
and pre-distribution handling. The nattern of culture, harvesting and

nre=distribution handling should be:

(a) Grow the upecies and variety which is approoriate to the

environment;

(v) Given a choice of varieties to avoid unicron disasters:
(c) Harvest at exactly the correc’t stage of maturity:

(d) Harvest with minimum damage to the cron:

(e) Wash the harvested cror in clean cool water - to remove field
heat and to remove field infections/infestations, and to make it

eagsier to see rot and damage;

(f) Remove any fruit/vegetables which have rot or damage.




This is the basic pattern of culture, harvesting and pre-distribution
handling, possible at any olace of cultivation. Losses may be further
reduced by:

(a) Post-harvest chemical treatment;
(b) Post-harvest temperature control:

(c¢) Pre-distribution handling in a building where it is
possible to isolate good fruit/vegetables from mechanical,

biological and environmental hazards. .

The above pattern of culture, harvesting and pre-distribution
handling is unlikely to be verfect, but it should provide a harvested
crop which has no visiole sources of early decay. For most fruit/
vegetables such a visibly clean harvested crop should eventuate losses
of up to 10 per cent according to the species/variety and distribution
conditions. Such losses are due to the natural ripening process and to
unobserved imperfections, and are accepted in trades as inevitable
losses due to "inherent vice" (which means natural ripening or spoilage

if ripening is prevented).
S. DISTRIBUTION

) The most economic distribution pattern is "Total Corp Utilisation".

In this, the harvested crop is graded by size and quality into:

(a) Optimum size and best quality tc sell at highest prices

including exports.

{_} (b) Sizes and qualities as preferably accepted by domestic consumers,

to gell at medium prices into the home market.

fz‘ (¢) Imperfect in size or appeararce but sourd in texture and

mtritional value, sold at low p—ices into processing industries.

(d) Unsound in texture and unsafe for human consumotion, disposed

R SRR

e where the inherent infecticns/infestations will not iransfer to

crops.

The packaging requirements for the four fractions differ. Tt is
comm-i: to consider tray/film retaii nacks fer (a), film bags (either

pre-packed into bags cr with loose bags alongside open display for (v),

washable, returnable field crates or tote boxes for (¢) and (d).

@, |
. i
1
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Such a distribution pattern is only possible if there are facilities
for food processing and if the distribution systam incIndes sronng of
consumers who will acceot tray/film retail nacks. In all markets the
consumers prefer to inspect fruit/vegetables before purchase, but in some
markets a proportion of consumers will accept vrepackages which prevent
inspection. Such acceptance takes time to develon, beirg based on trust

that the urinspectable fruit/vegetables are of qualities which justify

the high orices.
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CONCLUSIONS

1. There are vlans for ARPC which are comprehensive within

the constraints. As read, the plans do not sufficiently appreciate
the individuality of vlastics amongst packaging grouvs of materials,
or of agricultural products. Tt is to be hoved that the comments
in this revort will be used to modify the final work vlan, now in

draft form.

2. The nriorities are revlacement of cans and bottles, and the
nackaging of liquids and sacks. The develovment of these requires

a high input »f information which should be in Arabic, and should
vrovide full instructions for the setting up of conversion facilities,

vreferably as standardiged production units.

3. The mechanics of technology transfer need to be organized
with ARPC acting as contracted agent for the transfer. Much of
such technology may be obtained within the region but much will

need to be obtained from outside the region.

a. In view of the limited agricultural pctential of the region,
exported agricultural products should be given relatively low

priority. Concentration should be on regicnal domestic markets.

5. The majority of requirements may be met using familiar nlastics
materials and familiar conversion techniques. ARPC must, however,
look to the future by interest in new technology, notably linear,
low density polyethylene and polyethylene tetraphthalate polyester
FET.

6. Although pilot plant may have some value within ARPC for metal,
naper and glass, it wculd have very limited value for plastics.

It is not possible to simulate production conditions on reduced
gcale, and it would not be reasonable for ARPC to install nlastics
nreduction eguiziant = but standard test equinment to measure basic

properties of maierials would have value.

7. It wenld be fwvisable for ARPC to have a nlastics packaging
divisicn.
e, Frem obgervation it is evidant that losses in fresh food

would he: reduced more ky agricultural develooments than by any

imnrovements in packagine.
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9. The conditions of handling in foreign trade (marine and over—
- - N _ - - - B -« >
land) favour wood Oor papervoard, noi piastics.

comtribute as tinders in particle boards to revlace wood.

10. To conserve food one may expect major develovments in

processed food, which should be anticipated by ARPC. For this a

major effort to replace tinplate cans is esserntial. )
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XIIT FURTHER INTERNATTONAL TNVOLVEMENT

1. The involvement of TNIDO is recognized and prlaenned. The only
additional comment is that this raport advises the develooment of
a reasonably large plastics division. It would be useful for UNIDO
to provide a nlastics processirg expert to assist - probably for
two months after ARPC has organized facilities and staff. At this
stage it is not thought necessary to prepare a2 job descriotion of

such an exyert.

2. It would be of wvaiue for ARPC to establish very close contacts
with all other regional organizations, not only to study their
organizational problems, but also to establish a network of
communication. Contact with EEC and the packaging federations is
obvious and organized, but it should be noted that Commorwealth
Secretariat is involved in develooments for other areas of reduced
water and arable land, that the South Pacific Bureau for Ecoromic
Co=-operation is involved in developments related to shortages of
natural resources (notably wood), etc. All such regional
organizations have information on plastics packaging and
agriculture, and detailed contact will save ARPC much future
effort.

3. ARPC requires more contact with FAO, for background information
on subjects such as fibres versus tape for sacks, grading and
post-harvest treatments as influences on packaging, etc. It also
requires more contact with ITC for trade information and technical
documentation (such as Exvort Packaging Notes which collectively
form a handbook on practical packaging technology).

Note that ITC has an Inter-regional Special Programme for Exnort
Packaging, with emphasis on information services. Part of the
nrogramme i3 the nroduction of ingtruction maruals on selected

nackaging materials.
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XIV LIBRARY DEVELOPMENT

A.  JOURNALS

Containers of metal, glass and naper have historic origins and
relatirely old development of vroduction. Plastics are new, and there
is constant development of materials, equipment and processing techrniques.
Thus any item of information is likely to be obsolescent (for examples,
PET has invalidated much of the information about liquid vackaging and
LLDPE has confused information about filns). As it arrives, each new
item of information is widely circulated and is variously converted into
editorial in all interested technical press. Furthermore, the
information supplied to the technical press is almost always for sales
development, and techinical journals frequently publish incomplete
information because they rely for revenue on advertising from the

information suppliers. Consequently:

(a) & library need not waste processing resources on many
journals from one techno-economic environment. The regions to
be covered (for vlastics) are Continental Burope, U.K, and

* Scandinavia, U.S.A., and Japan.

(b) Journals are of two tyves. Newspaper tyves, such as Packaging
News in the U.K., deal with present events and new products.
Periodical types, such as Packaging Review in the U.K., deal with
surveys and technical reviews. Only one of each type ic necessary

per region,

(c) Title of articles are not always indicative of subject matter.
For example an article on FVC water bottles might be entitled,
"Drownirg the Fears about Monomer". Thus, journals require rapid
reading to select articles for translation - by a person whe has
some measure of understanding of the language or orint and has

sufficient technical ability toc select useful articles.

(d) Information concerns plastics or agriculture or packaging.

The journals on plastics contain perhaps 20 per cent information

on packaging and such information is also contained in packaging
journals. Journals on agriculture contain perhaps 5 per cent
information on packaging, and this information also is available

in nackaging journals. Journals on only-plastics or only-agriculture

may ove largely ignored to avoid duplicated effort.
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(e) Most journals (plastics, agriculture or vackaging) carry
anrual reviews. It is important to obtain such reviews, and
vublishers should be contacted to establish when such reviews

are tublished.

(f) Journals constantly change their relative value. A list of
desirable journals has a life of only one year. It is advisable
that a visit is made to one ianternational packaging exhibition

each year to revise the list.

(g) Cne common practice is to aproint an abstracting corresvondent
in each region, not only to abstpact journals but also %o obtain
reports and proceedings of conferences. This ensures the collection

of data which does not reach publication.
B. BOOKS

Plastics technology, and particularly plastics packaging technology;
has been constantly revised from its recent conception. In general, it
has a life of validity of not more than five years, when some new material
or process or market force causes change. Likewise, scientific agriculture
and the development on post-harvest treatments cause significant changes
in products. For example, trials have shown that oranges which are
correctly harvested and graded may travel in bulk without packaging (and
the consequent losses are lower in value than the packaging eliminated).
If one takes into account that a book takes one year to write and one
year to accurately translate into Arabiec, the infererce is that it woulid
waste time for ARPC to translate existing books. The library needs only
books which provide general background information as understood at the
date of publication, with the understanding that nolymers before 1960
were inferior to modern polymers, and that package desigrs, apnlications
and economics before 1975 were produced hefore the world recession
encouraged economy by design, application for function more than sales
development, and the elimination of vnarckaging where permigsible. It is

therefore suggested that ARPC:

(a) Contact publishing houses for a constant supply of lists

of new publications and seek more new books than standard
reference books (this anprlies less for other packaging szrouns

and products, for which gstandard reference hooks have longer terms

of validity).

(b) Produce loose-leaf books in Arabic, wita constant replacement,

of pages ag items of subject hecome obsgoletne.
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C. CONFERENCE PROCEEDINGS

Cne private study (WIS 1970) showed that there are more than 5,00CC
werld major conferences each year. Many of these are not reported and
for many it is vossible only to obtain abstracts (full proceedings are
covered by cooyrizht restrictions) only in the country of origin. In
plastics and agriculture most of the conferences are designed to intro-
duce new products, cvrocesses or marketing factors, and they have value
to ARPC. Tt is suggested that ARPC contract a correspondent which may
be an institute to provide notification of coming conferences of
interest, and to obtain abstracts of conferences which ARPC cannot
attend.




XV ZXHIBITIONS

International exhibitions are in theory sraced and located to
provide the maximum output of new information over the widest area.
There are errors of judgment such as the coincidence of Paris and
Chicago in 1982 but in general the possibility is to visit one
international exhibition each year to obtain most of the important
information about innovations and trends. For ARPC visiting exhikhitions
there is a special requirement insofar that exhibitors rarely cpeak
Arabic and do not always have effective translators in Snglish or
French. ‘klso, the translation services within ARPC require visual
association of words with materials and equipment (for examrle, knowing
the essential differences between shrinkfilm, stretchfilm and clingfilm).
Where similar oroblems concern other visitors to exhibitions it is common
for translators to be included in visiting groups, so that there can be
more effective communication with exhibitors, and so that translators
are better able to deal with infcrmation when they return (ard can also

prepare visit-renorts which are comprehensive and accurate) .

Pending Exhibitions to Note

1983 March Hisnack Barcelona/Spain
April TPG Paris/France (Printing)
April Pakex Bi rmingham/U.X,
October K 83 Dusseldorf/FRG (Plastics)
November Aziapack Singapore
October Turopack Lyon/France

1984 May Tnterpack Dusseldorf /FRG
September Toex Bi rmingham/U.K. (Printing)
November Emballage Paris/France

1985 March Ipack Milan/Ttaly

» May Macrovnack Utrecht /Holland

October Scanpack Gothenburg/Sweden

1986 May/June Drupa Dusseldorf/FRC (Printing)

»
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XVI TINFORMATION RECUITREMENT DETATLS

Hesources

Possibilities and vatterns of development

of regional:

Tinplate (as a subject of replacement)
Blass ‘ "

Paper "

Sacking fibres "

Ethylene (as origin of polymers)
Styrene

Plastics in General

World trends in:

Growth patterns of polymer grours
by weight:

Relative costs of polymer groups:
Investment in polymer groups;
(Note that the groups of interest
are polyolefines, vinyl, styrene-

based, polyesters).

Specific Plastics

Development of verformance characteristics
and patterns of outlet-development for:
Linear low density polyethylene
(LLDPE) ;
Polyester (PET):
LDPE, HDPE, PP, PVC, Polystyrenes,

Svecific Conversion Techniques

Developments of new equiopment ard
modifications to reduce costs and improve

verformances relative to:

Common films of LDPE, HDPE thin films,
stretchfilm and clingfilm of PE or

FVC with LLDPE modification, stretched
HDPE and PP fer sack tapes.

Bottle blowing using LDPE, HYDPE, blended

PE, PVC, PTT.
3treiched tare handlirg, slitting,

winding, weaving.

Information Sources

Mostly regional documents
and discussion with regional
organizations and country
organizations. Some
assistance from FAC, UNIDO
ard ITC libraries.

Report of mestings and

annual surveys in journals
but not more than one year
old. Best is by contracted
techno-economic surveys by

specialists.

Suprliers of specific plastics
or of conversion equiopment.

Exhibition visits.

Supvliers of specific nlastics
or of equipment. Report cf
meetings and anmual surveys of
journals. Suppliers of packaged
deals of material, equipment,
economic analysis.

Exhibition visits.
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Medium and high barrier films of nylon,
rolyester.

Co-extrudates, nrotably LDPE/mylon.

High barrier laminates, rigid and
flexible.

Irjection-moulded crates of HDPT, PP,
Combirations, notably bag-inr-box.

Chub packagire.

Thermotorming in the stages of simple
forming, in-lire extrsion; forming and
in=line ex*rusion: formirg, fillirg.
Binders and coatings Tor fibreboards.

Carton board coating.

Srecific Products

Packaging developments for: New-type journals, meetings
Cereals and flours, sugar, fresh fruit/ proceedings relative to specific
vegetables, milk, edible oils, egss, products. Exhibition visits.
foods as pastes, tomato concentrates,
fresh meat and poultry, vrocessed orotein
foods, wine, beer, dehydrated storage

products and highly dehydrated foods.

With regard %o sources, add library services of U.N. agencies, ETC
and similar regional organizations, all vlastics/packaging/food institutes

and federations.

These sources are of more value for backgrournd information than for

information about innovations. Aporeciate that:

(a) Suppliers of materials and equipment provide information within
days of innovation and news-tyne iourmals nrocess such information

within weeks. Other sources may take much longer.

(v) Information from sunrliers is biased towards sales and it may

not be accurate or comorehensive.
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is iliusiration of the enormity of the task of abstraciing
journals, the following items of news have direct importance +o the text
¢f this revort, ard are within ore single issue of Packaging News,

November 1992:
1. PET widemouth bottles introduced by linpac.
2. PVC widemouth bottles introduced by Smiths Corntairers. i
3. VCL high-clarity ¢E film for bread by Vithe.
4, Vacuum flush technique dereloped by Weyerhaeuser.

S. Wew gystem of thermoformed packs for mea by Akerlund and

Hausing.
6. Alternative closure system for bottles by Alcoa.
7. Yew gtackatle 20 litre blown jerrycarn by Plysu.
8. Alternative to pallets for tea, using paverboard, by Tillotsomns.

9. Paste dispensing equipment by Mational Instrument.

10. New vertical forme~fill-sezl squipment from Van lLzer TFroup.
1. In~line thermoformer oy Texas Instruments.

12. Gider in PET by Cornish Ccuntry Fayre.

13, Battery-energized stretchwrapper t; Fakseal.

14, Reduced scale filler for liquid foods by Trustpak Wachinery.

5. New low-l:zke can coating from Crcda.

16. Large (1.5 kg) vlastic nots for foods by Roberison.

17, Aseptic vpackagine for aniry products by Bernco.

i3, Flexible tube filling equipment from Univac.

19. Asantic form-fill-seal equipment from Thermoforming Milan.

20, Polyprovylene cortainers for loads %o ? %ons froum Palagan.
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XVII TECHNTCAL SERVICE DEVSLCOPVENT

The requirements may be broadly classified as:

A, Assistance in the setting up of production facilities.
B. Assistance in the expansion of vroduction facilities.
C. Troukle-shooting in existing conversion facilities.

D. The formulation of appropriate packagc desigrs,

constructions and standards of package verformarce.

Tn all four resrects plastics have less backgrourd exverience than
do nther material groups, and is more influerced by the conditions of

conversion in the establishment of vackage rerformance.

A.  ASSISTANCE IN THE SETTING UP OF PRODUCTION FACILITIES

It is necessary to identify priorities, and further to discover if
regional technology may be transferred, or if external assistance is

essential. This renort identifies priorities as:
(a) Common films and bags from LDPE;

(b) Specialty fiims, laminates and co-extrusion (of which PE/nylon

is most important):
(c) Common blown bottles of polyolefines and PVC:
(2) ©=m-blowm hot+les:
(e) Common thermoformings:
(f) In-line systems including thermoforming:
(g) Sacks.

A11 require a specific nroiect document which details materials,
equinment, economics and nrobable problems with psssible solutions. Such
proiject documents will require revision every two years, and many rrocijzct
documents will contain common information. It is therefore suggested that

the documents are loosgsz=leaf,

B. ASSISTANCE IN THE EXPANSION OF PRODUCTION FACILITIES

In theory, ARPC should not be involved since the tecnnology should
come from within the enquiries concerned. In fact, assistance will be

needed but it need be no more than information supply.
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C. TROTRTF-SHOOTTNG

Troubles in plastics arise in conversion, and may be eliminated
only in the location of conversion, not in a remote regional centre.
The only exception is possibly post-distribution failures of nackages,
for which ARPC might venture oninion on the cause of failure - but the
rectification when the cause is known must be in the location of

conversion.

D.  APPROPRIATE DESIGNS AND STANDARDS

In this context, "appropriate’" means suited to the marketing and
the conversion facilities. Any vackage should divide bulk, offer protection
and assist distribution for the specific area of handling. Foreign (non-
regional) designs and standards are unlikely tc be fully effective in the
region, but are useful platforms for modification. One special case of
standardig ation is of production units for the subjects identified as

priorities above.

It would be logical for ARPC to act as agents for the formulation
of contracts and the supply of materials/equipment/technology.
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XVYIIT CONSIDSRATICNS FOR ARPC

GENERAL
1. Future plastics packaging experts should be associated with ccunter-

parts who will be trairers in ARPC staff.

ARPC zztivities should bve survorted by a plastics vackzzing section

at least equal in rescurces to the paper/carton section.

Plans for nilot plant should not include plant for plastics (but

equivment for comparative testing is required).

Fellowshivs should ve vrovided for trarsiators *o devslor some

measure of awareress of the veculiarities of nlastics pronessing.

ARPC should concentrate more on Arabh maricets thar on non-Arazb inarkets

in clastics packaging develooments,

TECENICAL STRVICE

6.

Laboratory services should coincide with the listed apolied research

activities.

Laboratory services zhould include zctivities related to stretched

fiim and taves for sacks.

Laboratory services should include activities related to low-cost
general-purrcse nolyethylene filig, aimed at ceost reduction and

~

imnroved rerformance.

Avrlied research activities should irziude a major study of lirsar

low density nolyethylerne as a new ard influential maserial.

TNFORMATION SERVICE/TRAINTING

10.

11.

13,

11,

There should be nroducticn of onroject decurments of standard factories

for production of sacks, blown bottles and films,
ARPC should hold internal symoosiz on rplastics so that stalf are

made aware of the relationship of nlastics to other materials,

notably as replacements.

ARPC ghould contract foreign correspondent: to suntly $ransliated
abgtracts of plastics packaging information originating in German-
soeaking Surone, Japan and south/central Americas (LANPT Maxizo?).
ARPC should have a snecial section to prenare or obtain hy contracts

techno-economic studies Jhich include sonial considerations.

Training courses, workz-nng ard 87 313 s oul- 132 nroerammes

anrranriate to She Arabh repion, not nrogr mes antronriate to ather

regions.



1, ASNPC should semparevive iitgrature on nelyslefines,

Y
[

. ARPC should issue —:idelines 1x the choise of mavsrials, thiziresses
ard nesteextruzion treztments of films, related 4o shslf lires and
rreductyg,

17. Tre saection ov Tuartitiss in Tified Plan »ithin this revert shoadd

B2 revised and sxtended %o include all conntries i the ryugior. 2

18. Teciuno=sconcmic studies showli be obtained Ly zoniract from zhvoad

with regard to world trerds ¢f nrices, warkets and rmaw wmaterials/

iG, An Arabic-zveaking researchor should revisa the 22zicn and Countries

N

Section of Unified Plan in this rejuri, omd exterd iv to include sli

2C. AQPC should icsue =z tist of abbreviztions =m torns used in »lastinz
processing {note *hat fhese differ in varicus countrizy and withi
oountries).

21, A gtatzment should be producad «f the tav and duty siiuvsiions in the
Avab eccuntries 2nd used as a rlatforr [or a zymmosiur.

22. Licuids shvuld b2 surveyed znd liuted ir tezrms of types of lioguids,

guantities ard locaticns of produciion and cutlats, o each couriry.

FASKAGTING

[AV]
N

. Informatiosrn om pzliets chomld be pdrazersed ard the sublect insludex
in Applisu Hegearch ictivities tro azvelo. mallets cther thar from

wead, ivcluding possinle wume of plastics verded/coares fitreboard.

24, Retz 1 plastics vackaziug avproprizee to the rigion shoull be Javelared

and publicized in gaideline infurnation snzels,

25. The study of alternatives 0 cans shoulw include rigid ~iz
elternatives.

26. Thers should be maior pazexsch activily sorcerring the scona-ag
and performancez of <ane sacks versns netural Siore setks versus

paper sacks.

27, Witw AFPFI thare should %e a rroad prograsne of develorment of
orocesgsed freds (lorg-1if2 and shert-li¥e) and ;lastics rackagityr,

PET should be ziudied in detnii Jor bottley, filng -nd laminetes,

NS
o
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M Yres and plastics binders should be exarmired to develop a range

o

c¢f boards to reviace wood (Alfakoard is only one of many
)

es) chould be the subject of

\!]
[s}
d

5
[

o

ey
o
G,
)—b
3

"

3
I}
e
O
3
w
0
un
—~—

P
3
i‘)
d-

sonstant utrdy with a view to r2gearch a20tivity in due course.

Plastics set bazs should be examined wiih market #riz2ls ¢ discover

regianal no-licatierns for friic/veretables. '
Studies f raense ind recveling showid irzlude study of vessible

meveneit of wsad mackaging to regional disrvnsal centires, and for

20y the vos:ible movarant betwesn accuniries for second-hand

aLurn- journey distribution detzil locations
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- adventuges, and visewhera encovrage the
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smveloy znd invroduce standard 1e-liire o»? Z2elitre FET bottles for

wids {and roswybly Lxygen-sepsitive nev-carbonated

zg frardelines for somrnwfilm, stretchfila and

Srzwelcy ard 13%ue svanusrds (20 1mDorted n0lyiners according to
L3 L o~y - B . rd . -
apptisationeg =1 perfor.ance rogui;2merts in the region inot -y

“scesetty centical to porformance rrriiraments clsewhzre).

Rescarch vaowun metailizatizr for mediun-barrier annlizations.

investigate regiona’ noreals irs Twoms of comands for sasks and

raduntiong of daaerd by dlkivg and retail vackasiry vy willars

HAn AR osreler azoororriate mi i procesainz and nacxkaging including

Vidh BEPT dewvalan emiiece tubas apd chdh vacry fov fLod nastes
“rol dirs tometo aad nroteiln derivativas.

iegrarch the roterntinl Sor crimary sut aest in vagcuunm oo chrink bags
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TEZCHNOLOGY TRANSFER

42. Bstablish ARPC as an ageni for transfer of technology (not only

adviser) .
43, List technology within the region which is available for transfer.

44. Establish the pattern of demand for technology within the region
and actively seek such technology (UNTDO and ITC can assist).

45. As a first step in the organization of transfer of technology,
prevare a project document and promote the transfer of technology
concerning PVC bottles for water and Alfaboard, from Moscrco

through the region.







