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Introduction 

t..-; r~Qu'?st~d in ttie job descri~tion - see Annex 1 - the expert 

the preserit waste and scrap paper situation in the country. 

.\fter visits to three waste paper collectors. to the gov~rnment 

~xamined 

printing 

press ar.d to the Pacl..aging Corr:p. Ltd. (~AO) headQuarters and after 

consulting ~nd analy:::in.; the s~atistics i!1 the 1990 Foreign Trade Statistics 

8cJd , is~uect ~i' tt:e ()' ·-~ct·xate Gener.<il of Customs, the expert comes to 

the fc!lowjng SCt"'~r-;-:-: 
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O:_.lp, Paper amt Paper/Board oonverted products imported into this country 
in 1990 

3~.:::F: ·:..,ns with a value of 1£.603,368 OR were imported into tne country in 
~990. :h~~ av.,_.,-.:;ge v'i.lue per ton amounted to approx. US .::. 1560. 

5,t:-:'? --~ns r:·f paper· products were exported that year and this tcnnage 
'r:.:·u :-::?j wast.:: pr-.p-:?r of 4,621 tons . 

;:::::.Jfi;.'P:tpE~ /l;:);srd products remaining in the ccuntry amounted to 27.6e9 
ton;;. 

Jn t~i,. b.:iS!S thE' :onsumptio:i of paper products in t!lis courtry is 

'3.8 i.. g/head/year 

ass•.;rr:'ng t ..... e popuiation is 2 million persons. 

Her~ 2i~--=- th~ papar :-onsurnptio!"l figures &or som-.: neighb·::>i...-ing countr'es in 

= ;j .: ~-·. . - .... -•J.•.· 

49.: 
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8.2 

!r ~"! 11. 14 

2.7 

S ria 1.0 

):.ur~e: Pulp ar-d Paper In':'ern~~ionr-al • .Annua' qe·11~w 1992 
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The Waste Pape,- Scenario 

19~0 

-. paper de:!lers 

tons per month tons/ar.nurn 

New sp ?.Pe rs.' 
News Wa3te 
Mag~::ines 

Old Corru~ated 
ace 

New Corrugated 
NCC 
Office Waste 
~rin~;.-. :i Waste 
Wa:ved ·::orrugated 

JO + 60 

20 

150 + 100 + 

1;) ... 5(• + 20 
20 + 30 + 15 

Grand Total 

= 
= 

110 + 17(• 

= 

= 

= 
= 
= 

Recovery rate: ~6~ '.on the basis of 32.310 tons/year) 

1 :?0:· 

7.560 

660 

"360 
78C• 
(0 

i 1,450 

There .:; a!l"iays a certain percentage ,)f paper whi:t"t is non-.-ec.overable 
such a;; toilet paper, hygenic. papers; kitchen towels, handkerchiefs etc. 

The tct::i: '.:o~.:--.asa ~f ~.uch papers is about 4200 tons . 

But tl·-::-r '= a .:- t~.,:i otber S(H;rces which the e:~pert fe~ls h:.-. o:: r·;.::: t·eeri 
tap;::ed ;~t: 

Cement sa~~ paper 
Schc.c: bcohs, Educ.at;onal material 
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·::ne ·;th~r :>curce of ..:aste paper material of good fibre Quality is: 

Ce."Tlent s'icl< paper 

The proportion of bagged c.ement production in the country is about 56\: of 
the total c-rodi.;ction of abolJ~ 1 million tons of two compar:ties. 

This means 11.2 million bags (SG kg} for 560,000 tons of cement. 

·."iith a w~!gl"~ of 0.15 ~-9 per· b?.9 this represents a paper volume of 
11.2 ~ii!lion ~ CU5 ~.g:. '§80 !_O_D.§. 

·)ne ether sc1.HC€ •)f waste paper : discarded exercise books, note booLs etc... 
ccmes from the educiit;ol"'af field. 
The r"ules ( wor-1 j .,, i de) are: 

' ~. g/h~ad ~=-·:'1 ye<:r fer pupils in general education 

10 kg/head each year for students 

:;·e nurr.ber'3 of pers--:.ns 1:: ~duc.::s:icn in 1931 were: 

3e2,coc ·:;en.:rc.t Cd:...::..l:t~!(:·-. 

a.-:d 

educatic,., 

'ind 
50 t·:in:; for .)(..•J~s f,_:r :>::?i~i~~.i..-. :~ud1es shou:d ma~:e about l12 tons 0f 

such mat-e~-;<s! '1".1oi a~l~ ::11:.t-. ye::i~·. 
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Waste Paper Usage, Exports 

About 900 tons of newspaper (ret1Jrns) are shredded and used in the 
cc.untry as animal bedding. 

About 4621 tons (according to statistics) were exported "ia the port of 
Oman mostly to India. The price was US $ 78 per ton • 

The difference of 6.152 tons to 11,673 tons - see page 3 - must have left 
the country by truck to Dubai, because there are no statistics about it. 

Why to Dubai?. 

In Dubai now 3 months storage is free and there are no harbour charges. 
compared to 5,; in Oman. 

There is a Union Paper mill ir. Dubai (7 mio OR investmert) which can 
produ-:e up to 15,000 tons of corrugating medium and ~raft liner papers on 
"t 2.54m wide paper machine and such papers are used by the local 
packaging company i:i Sahar for example . 
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Potential of the local scenario 

Sc fa'.·, ...,;iStt! ~aper. scrap is collected from companies. stores. institutions. 
h·:>te!s, bu~ there are no household collections. There are no drives to sort 
.:iut pap~r in the households and no legislation yet to recycle different 
materials like 
glass. metals, alumir'lium cans. plastics, paper. cork, metal tins. as it is done 
in Germany, for instance. 

rt was said that 25'> more waste paper coulcJ be collected f the 
mun!cipalities would cooperate. 

This could brir.g the total cf waste paper that is collectible tc a figure of 

about 
16.000 tons 

which is a recovery rate of 50% (on the basis of 32.310 tons of paper). 

!.nd this recovery rate is very good! 
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What to do with the Waste Paper 

About 50~ of the waste is OCC, (old corrugated cases). a good fibrous 
material to produce again the components of corrugated boxes: Kraft paper 
~md corrugated medium. 

Both types of papers are internationally produced on big paper machines 
up to 9 m wide, running at high speeds of up to 1000 m/min with 
production capacities of 300,000 - 500,000 tons/annum. 

Price~ v."'.ry but are very competitive. 

'Jih~ther thi:: ver1 small paper mill in Dubai will survive over the nel':t 
year·s - withcut prote-:.tion - has to be seen. 

Such a production of kraft liner and/or corrugated medium in this country 
is not recommended because such paper machines are very e:'<pensive and 
need 10 - 151/kg paper water to operate. 

Therefore, to el(port such OCC grades is very good to:- the country. 

T'°le other· =)0% d the waste paper are newspapers/magazines and office and 
printing ;.;as!e. 

There is already a market for old newspapers in the form of shredded 
animal bedding material in the royal stables. This market could be extended. 
if such material could be better baled and shipped to other places for 
anirr.al b~dding fo1· sheep, goats, cattle and even chickens • 

Th-:? :;.:;iled material is a gocd composi; material and does d~tericrate in the 
scH. 

Such ::;ff'ce waste material, shre1ded, can also be used for mulching 
co·1ering young sei:ds. and thereby suppressing weed growth . 

It is rtlso used as pacl-.aging material, replacing polyst:1rene chips, which 
are non- biodegradable and non-recyclable. 
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R~~ndations for more local use of waste papers 

~"i 11elf waste 
Wa•ed papers 
H~w ,:-orrugated Waste 

total amount available: 
about 2700 tonsi 
annum 

There is l'lO fit:re mulching unit yet operating in the country. (Different 
zibre rnoulc.l~d products, see Annex 2.) 

Egg trays used fof' packaging local eggs in two companies come from Dubai 
~t present. 

:sc mil!ion eggs, packed in egg trays @ 30, 12x in a corru9ate:d box need 
165 tons of such fibre-rr:vulded product. 
Packaged in 10 egg packs: 412 tons of fibre-moulded products a..-e needed • 

==uture need of the country for packaging eggs 

In th~ year 2000 there will be a reQuirement of 280 miilion eggs. Therefore, 
using egg trays @ 30. 537 tons of waste !'aper are needed for tne 
production of these trays. 

Pa.:.l<aged in packs of 10 each, the reQuirement cf \l.::\Ste paper wc ... I:: be 
~ ,3.: 1 tons. 

!n su;:h ;i "ibre mouldin·3 unit not :m::,.· egg tray~ c·· :g-:; ~;i:;'. ~ ~ar be 
produ:.ad, b:.it by us:ng different m:::u•c: fl v:tri~ty of fit,.e bas~:.! products 
:an be manufactured, see 1'r.nex 2. 

The e~pert w-~ur1 Ii~~ t::. ::!raw atHnt:.:n to a recent c~·;elcpmer.t to repl'1ce 
plastic. pot~ ;ri ·9ardenin-~ b: waste paper /turf cots, ~11":ich san :tlso be 
t• ~oH<~ .,1 ~:-.. ~~rUizer ·i1nd wr.~er 3:urpil"l3 ags::t~ t:- fac;ilit;:;':e the gr::>win~ 
:·f ~.t ~,,~. = 1~., .. !0::r· ~.1 •trer .... ~ ·:.on·:Ji~i:i~s. 

;r.1s :h:;:.;'.:I rl:'~'!i·1'= fC·!Jr ccunt,.;'s :.'-Poa:.ral atte:-:°:i")r. 11.0,.e 1nfcr-m;~ti 1:>n is 
p,--:.,i·!; I h H·.€: APn~w: 3. . "-· 
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Intermittent Single Cylinder Vat Solid Board Machine 

This board machine is nut well known, but is still extensi-.-~ly used in 
Germ31"";}'. ~'1ina, India etc.. For details see Anne) 4. 

A. sheet is formed Cr'l the cylinder, couched on a felt and rolled up on a 
pr·ess ·-oll, a:l(! the operator decide.;; after hew many revolutions of this 
the ~~eet is removed, and then dried and/or after treated. 

roll 

A s~Jdy repo..-t on the potential of such a machine was prepared by Mr. 
Glisby fer Unido - after working with such a unit in the Sudan. See Unido 
publication. 

A nurnber· of pror1ucts - from waste paper- can be produced: bcgus board, 
solid board f.:>r hard pacl<.aging, thick board up to 2000g/m~ for partition 
boards. display boards etc. The surface of the board can be improved by 
lamin3ting with ;::rinted paper, textile cloth, plastic, etc. 

Tlie design of such a single vat board machine is shown in Annex 4. 

The dry!ng of the board can be done in hot countries in drying lofts. 

The water consumption is minimal, (about 5 litres per h.g), the investment 
costs are about one fifth of a Fourdrinier machine or a multi··cylinder vat 
boar:! machine :=trH1 the operation is simple. 

The s;:~e,..t stror.gly recommends having a market study made to ascertain 
whet~er '1 production of about 2000 - 4000 t/annum of different solid 
boards c;:v. ~~ absc1·be::1 in the country and exported to neighbourir.g 
cc~ntri,?s. 

Her":' ,,.: <ed offic-: w.~ste together wit'1 OCC and/er NCC should be used as 
fitr~ mato:-ri.~!. Fer his!! quality boards, chemical pulp should be imported. 

i':!chn1c;-.! det<:iil::. for suc.h a machine are tal<en from Mr. Glisby's report, 
;:age 18, ~.~e t..nne1 5. 

This · :,.i-J·J s~u·jy sh'Jufd be updated . 
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Waste paper usage in the future 

Ne"'~;::>ape='" 

occ 
Magazirias 
Office waste 

Prin~ed waste 
NCC 
Wa>"ed papers 
Office waste 
Printed waste 
NC-: 
(imp.:···:ed pulp_; 

1900 animal bedding 
7560 exp0rt 

240 animal beddin;; 
2000 fibre moulded 

product 
3000 

heavy boards 
2.00C-4000 solid board 

partition board 

Bold figures are based on 25~ extra future collec.t .. :>ns. 
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Future Work 

In a second mission the e·<pert recommends that more information 
collected, analysed and broJght to the attention of the authorities 
production of 

fibre moulded products 
and 

intermittent board manufacture. 

be 
on t~e 

Under the guidance of the authorities. if so desired, first preliminary 
feasibility studies on such products and their productior should be 
prepared , !Jased on the observations and facts so far collected ur.der thP. 
first mission. 
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UNITED NATIONS INOU~IRIAl. DEVELOPMENTORCAN'IZATION 

1 October 1992 , DP/OHA/89/002/ll-54/Jl2416 

The substantive part of bis job description is as follows: 

POST lfITLE 

DURATION 

Expert in paper recyclinq 

Two weeks 

DATE REQUmED As soon as possible 

DUT?" STATrON Muscat, Sul:tanate of Oman 

PURPOSE OP 
PROJECT 

To strengthen the capability of the Ministty of 
Commerea and Dldustry in i.ndustria1 p1anni nq and 
amending long-teJ:Ja industrialization strategy. 

DUTIES 

LANGO AGE 

(a) 

(b) 

to inspect the vaste and scrap paper carrentl.Y. 
being exported and state what types of paper could 
be made :fJ:ma this material: 
to determine the quantities and grades of virqin 
plip that should be :imported to :make the suqqested 

. grad.es of recycJ.ed paper; 
(c) to maJce a p:el.bdnaxy estlllate of the economics ot 

(d) 

a i:ecyc:le m.n. fed by the potentially ava n ab1e 
vaste and scrap paper; 
to give an jncHcation reganling the possibility of 
buying previously-owned, reconditioned, and 
guaranteed equipment in Europe for setting up a re­
cyc1e lllill. in Oman and redo the venture's economics 
on this basis. 

~ask (d) to be comp1eted by the eJq?ert in Germany after 
surveying the previously-owned equipment market. :If it 
looks promising to the Hinistry, the expert shall al.so 
complete the followinq task: 
(e) to prepare tel:lilS of reference for.a feasibility 

study of ·the paper recycle mill which he would 
be ca1led to supervise. 

Enqlishi additional knowledge of Arabic vould be-an 
asset. 

QOALll'ICATIONS The candidate should have a university degree in paper 
technology; a mjnimum. of ten years o! paper-making 
experience with major manutacturing companies; be 
familiar with recycling processes and sources of equip­
ment for paper recycling; and be able to source virgin 
pul.p supplies and be aware of pri~ of the various 
grades ot writing1 packi.nq and tissue papers. 

·--·-------·---·--·-----·· .... --· - . 
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l'101t'd h•:\0'""'' lll'(1t11lrT\f'nt Sru1nn 1~.~""'""' 0r>f'l,l11on\ f),.,,.,,.,., 
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The revolutionary nev f'ibre plant pot aade with the-etented f'omula of' 
"built-in fertilizer. 

Since the late 19:J)'s, the advantages of' using f'ibre 

plant pots has been known and accepted by hort1cultlU'al.1sts and keen 

gardeners alike. The roots of the seedl1ng grow through the pot walls, 

and the seedling and pot are then planted together 1n the soil. There 

is no mess and. aore 1Japortantly, there is no set back to the g...""Owth 

of the plant ca.used by transplant shock. 

The one disadvantage is, that when fibre plant pots 

decompose, whether they are based on pea.t or other cellulose fibre, 

nitrogen is used up, and ni tr9gen starvation can occur around the 

roots of the plant • 

Some manufacturers ha.ve tried to overcome this by 

impregnating their fibre pots With chemical fertilizers, but the 

problem then is tha.t when the pots are watered the chemical :fertilizers 

are dissolved and leach al.-a.y into the soil • 

After a number of years of research, with numerous plant 

trials, a solution to this problem has been found, which not only 

stores additional nitrogen in the pots but also those other nutrients 

that are required· for strong, healthy plant gro'fth. 

The unique, patented fomula used for PLUS POTS, allows a 

solid fertilizer and activator to be incorpoiated a.s part of the fibre 

pot material. The nutrients are slowly released over the life of the 

pot by the action of bacteria and soil Jlicro-organisms as they convert 

the pot to humus. 

By using a &ter. 11.zed seed compost, this convursion can bo 

kept to a m1n1.mum in the early stages, when the seed 1& ge.rmlnat1ng 

and requires no additional nutrients. The bacteria and 111.cro-organi&ms 

will slowly build up during the first few week.&, 1ncrea.a1.ng the amount 
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of nutrients released to the developing seedling. 

Vhen the roots of the plant have penetrated the walls . 
of the pot, the plant and the pot are together t.xansp1ant.ed into 

the soil, causing no root disturbance or transplant. shock. The 

bacteria and alcro-organlsas in the soil then assist. in processing 

the fertlllzer at. an even greater xate. 

The pot material also conta.1.ns a soluble fertilizer which 

ls immediately available when the pot ls watered, so there will. be 

no set back to plants that are potted-on into the larger pots. 

During wam weather the plants will grow faster and 

require more nutrients. The ~crease in tempezat.ure will also 

speed up the actl vi ty of the bacteria and micro-organisms, which 

will produce ad.di tional controlled release nutrients to meet the 

needs of the growing plant. 

The pot material is very absorbent and its ability to 

take up and retain moi~ture is a major advantage in dry climates. 

The decomposed pots also add humus to the soil and will improve the 

soil structure 1n sandy or silty areas. 

The pot ma terlal haS also been designed to g1 ve a soft 

wall when moist to allow easy root penetration and prevent. "balling" 

o! the roots as occasionally happens with oidinary peat pots. 
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l.Stock inlet. 2. Vat. 3.Cylinder ~old. 4.Couch roll. 5.Top press roll. 
6.!otte: couch roll. 7.Felt carrying rolls. 8.Squee:e rolls. 9. Sheet table 
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Illustrative Projection of Financial Operating Results 
(SxlOOO) 

10 tons/da:fl 

Sales (at S 190/ton) 

Costs: 

Raw materialY 

Labour and supervision 

Depreciation 

Power 

Other overheads, 
ad.ministration and 
sales expenses 

Gross Profit before interest 

120 

105 

20 

70 

and incOllle tax 2o6 

Allowance for ~9terest 
and income tar=V 

Net Profit 

Investment: 

Machiner# 

Land and building 

Working capital 

Total 

Net profit as 'I. of sales 

as 1: of investment 

..11! 
136 

100 

60 

60 

220 
=•= 

24 

62 

lJ Output rating based on 24-hour operation 

~ Assumes cost of S 30/ton and yield of 75 '/. 

5 tons/day 
5 ton plant 
operating at 

2 tons/day 

283 113 

60 24 

70 35 

15 15 

35 17 

-1Q ..12 
210 lo6 

73 1 

28 -1. 
45 0 

=== === 

75 75 

50 50 

30 ..12 
155 140 
:== =c:= 

16 

29 

Ji Assumes 10 'f, interest on one-half of the investment and ~ income tax 

. y Assumes mid-point of likely ranee (uncertainty is at least plus-minus 25 ~ 
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