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1. Introduction

Semi-»rid and arid rones are characterised as areas
of low r=infall and high insolation. With the resulting high day-
time temper-tures and limited w=ter resources efficient agricultural
nroducisn is much more difficult to achieve than in temperate zones.
Zocwever, these probleas present excellent ozportunities tc develop
~ne use of plistics for witer conservation and water manigeaent
2=niications is well as for crop and livestock production. These
griculturil needs cover 2 wide ringe of applicaticns including,
r:infall harvesti , wells, storage, distribdution, irrigatipn,
w3ter troughs, mulcning, tunnels, greenhouses, shading and windbreaks
etc. There -~re other papers enlin- more specifically with somne of

thegse aplications.

The -~gricultural problems which f ce the firmers and
growers in these semi-arid and arid zon.s dresents a real challenge.
“t best there is only a very small perc.nt who can auke any real
nrofit from such agriculture while there a e by comparison miny
millions who mike only a subsistence living. At worast successive
ye-rs of drouzht and failed crops resulting in famine, to De followed
ty starvation and death unless Governzents -re atle to provide
emerzency food supplies. Such pressures lead to declining village
sopul :tione and a drift to the cities with the subsequent loss of
*oth inrerited sgricultur2l ckills and also potential agricultur:l

~roiuc-ive lunds,

The use of pl-stics in resolving agriculturil problems
in the industrialised countries h-s not gone un-noticed by developlng
conntries. The problem has been how to transfer and adapt such

technology to e=ch country's specific rrquirements.




During the last few years Un
J€velopaent Org-nisition (UNIDO) has been promoting the use of plastics
in ‘eveloping countries as part of its progr-ame to aasist the industri-:i
“evelopmnent of such countries. One key area for the application of
slz2 %ics iz i%ts poientlsl use in incre=sing szgricultur:l ou*ouis :nd
afficiency. "s a resul: of <hese promotional efforts there nre now
five TNIZQ projects in the process of iapleamentition., These projects
are located in couniries h:ving semi-arid or arid areas as follows:

1. Saltillo , Mexico.

2. Alexandria, Egypt.

3. Ougagdougou, Upper Volta

4. Nicosia, Cyprus.

S. Amman, Jordan.

2. TIDJ0 Projects

2a Mexico project

This plastics in agriculture project is located in
S:1tillo within an existing institution, the Centre for Investig:tion
of Chemical Applicationa (CIQi). This town is situated on the edge
of the Cozhuila Jesert in the north of Mexice. Inthis desert area
tnare are 2 numoer of villages where life is :t subsigstence level.
As a means of up-grading the econoaic viability of the neople in these
vill-ges, and thus deterring a population drift to the towns =nd cities
CIQA wac established to investigate and assist t.e development of the
n-tural resources of the desert area. One of the first progra:.mnes they
undertook w-a the development of natural rubber from the guayle rutber
tush which arows well in desert .ireas under water stress conditions.
dhile this development still continues a second progr.nme wzg started.
This involves th: ex~mination of desert plants as a potential source

o pharmaceutical chemicals.

It was at this point that the UNIDO project for
Asveloning plastics into agricultural applications was stirted in
1979 as a means of improving the iaricultural outputs and thus
sroviding an adequate food supply and source of income fur the
villige communities., "he initial programme covers the use of tunnels,

trickle irrigations and mulching.

"here are other inatitutions in the lorthern area of




Mexico which are carrying out related projects which will assist in
achieving the overall objective of developing the loca. natural
resources. The Institute of Technology ~2nd Eigher Studies of
Monterrey has carried out a series of experimental trials on rain-
£all h=rvesting and stor:=ge utlising both plastics and cther materials.
Yowever, further large scile trials of the more promising systexs were
postponed since at that time there were insufficent funds available.
The Institution of Advanced Irrigation had carried out some valuable
evaluation trials using plastics trickle irrigation systems. In both
cases the research work was of a very high quality and reflects the
excellence of the workers involved, All this work supplemented

CIQA's programme. Yet, at that time, there was no co-ordination or
knowledge of each others programme, a deficiency wvhich has since been

corrected.

CIQA are also developing their eguipment facilities
under the UNIDO project so that they will be atle to undertake both
plastics produst testing and also produdt development through the use
of appropriate pilot plant. They will also increase their graduate
personnel for this purpose who will receive overseas traiming through
the project. International experts will also be made available to
provide technical assistance and demonstrations, as well ag on the

job training.

2b. Egyptian Project

This project is for the establishment of a Plastics
Development Centre (PDC) to support and strengthen the levelopment of
the Egyptian plastics industry. One of its inmediate priority areas
{s the development of applications of plastics to increase agricultural
outputs and efficiency. The project implementation stirted imn 1579
and the building, located in Alexandria, is expected to be completed
by the end of 1980.

The Centre will be well equioped with both cesting
and pilot scale plant to cover a broad spectrum of development
rctivities. Key graduate-level personnel have heen recruited and

additional professional and other staff will become avzilable when the

bullding {g ready for occupation. Quarseas tralning ig to be provided
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by the project as well as the provision cf international exnerts.

Qver the last three ve-rs thnere have been some ad-hoc
<ri-l3 ¢:~ried out in Egypt with pl-szics in zgriculture usiag

overe: z2.:inly fi.z

O

l2o-tly namufaictured oroducts. These n-ve
zpplic=*icns for mulch ind channel lining, Zarlier triils in 1565-70
with polvethylene film for tunnel covers were 150 undertaten, tut these
were not successful at that time. In the current year the Department

of sgriculture is starting a series of cultivation trials using

plastics covered greenhouses under a World Bank financed programme.

The PDC will be co-oper=ting with this project in the evaluation of
'"long-1life' films. In addition the Ministry of Land Reclamation has

a Food and Agriculture Org=nisation (FAO) project the 'International
Zentre for Rur-l Develooment' just starti .g. Throush this Centre a

nunter of *rials with plasticz will be org-nised by the PIC.

) The igricultural University of Alexandria has offered
its fucilities for 1griculturui trials, and a co-oprfrative programme
with the PDC for -develooing the usge of plastics in agriculture is
1lreiiv unier discussion. The Ministry of Irrigation h-ve estibliched ,
with bi-l-terzl aid, their own f:ctories fer the productizn of 2VC pipe
which is used for land drainage. There is - very lurge scale cscheme
anter izplementztion which invloves the drainaxge of most of tae l:nd
within the Nile river =rea. A co-oper tive progr.mme with the PDC

for plestics technolozy assistince is under fiscussion,

In Egypt some ninety five percent of the population
live within SO miles of the river Nile. The Government h:is 1 progrimme
of 1lind reclamition in hand to further develop the natural resources
of tne country. Since the 2rea teyond the Nile river valley is all
desert 1ind *this means that waiter resources are limited and trickle
irrig2tisn and mulching will therefore be required to maxiamise the
use of this resourco. These schenes are started by the lMinistry and
At an a-propriite time are transferred to public sector farming companies;
t-us the Jdirection of the development remai.is centralised. Within
Eypt there is a relatively good supply of young graduate personnel
so that the development of the new agricul tural farming techniques will
have 2 good prospect of effective ulilization.

The Gove rment also encourages young agricultural grajuates




to f-rz newly reclaimed desert areas by suitable grants. Thus the problem
of recistince to chuwge,which is normally exhidited by the older

cener-tion of farmers, has znd is being successfully overco.ie.

Aizhin different ireas of Zgypt there e vzrious
ievelo~ment tri-ls beinz undertaken using plastics in agricultur:l
anplications. However, they appear 10 be un-coordinuted. As 2 aeans
of resolving this situation and to provide a comyon platform for the
various and diversely interested parties the Director-Generzl of the
PDC has taken the first steps to form an Egyptian Committee for Pluagtics
in agriculture. In a“dition it is planned to further promote this
subject by holding an Egyptian Plastics in agriculture Seainar in

the autumn of 1981.

2¢, Unner Volt= Project

This Centre for plastics in agriculture project
ig loca*ed within an existing instituticn, the sgriculture Resexrch
Incti tute At Kamboinse, some 10 kxiloametres !'rcm the capital Ougagdougou.
The buildin- for the project is expected toc be coxzpleted by mid 1980,
3nd will te equipped with some plastics basic testing equipment .:nd
fabrication facilities of a strictly limited nature, but simple and

effective in oper-tion.

Due to lack of educational facilities and of
educitisnal opportunities in the past there are very few griduates
zvailable within the country. For this re+son it has been difticult
to find -nd recruit suitable staff for the project. Nevertheless
1 s71ll *team of six nom-graduate personnel has been recruited and
21-0 uniercone overseas trnining in nlastics technologm with a
conczentrition on pructicil work. This team is now bick in Upper
Voii~» and in early 1980 began tne first experiment:il trials and
demons'r-tions with pl:s ics for mulching, suading, wind-breaks,
and trickle irrigition working under the supervision of intern-tional

axherts,

There are two plastica processine fictories

gpezating in Upner Volta. These are capable of providi g the plastics




sréducts for agricultural applications once ithese have teen technically

estzrlished thus -~iding local industriil developnment,
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This is a smail project concerned with the development
of a 'long-life' film for grzenhouse use and is being undertaken by

the service of a part-time expert.

Cyprus has widely adopted the use of plastics in
agriculturil applications as one of the tools for increasing its
agricul tural ouzputs and efficiency. This was given a boost after the
Turzish inv=sion when the Cyprus governaent was ficed with am:ny refugees

who h:d In be provided with jobs, M-ny were provided witn sa-ll plots

b,

of 1:nd =2nd finance *o build zreenhouses in order %o grow crops with
evport potenti=1l., Technical assistance of Cyprus experts wus also

2de 1vailabie to triin these non-.gricultural personnel into the
technicues of intensive crop cultiv-tion. 1In the pist few years there
-3 teen 1 lirge increase of toth greenhouses -nd tunnels. In ad-:iition
trickle irriz:+ion of btoth citrus and ®anant plantations has 2ecome nore
wiiespre-d 2s well as that of row crops. Ilowever, the use of aulch is

only just beinz evaluated.

Cne of the probleas th-t faced the greenhouse
growers was the short life of the low density polyethylene film coveringz,
l-stinz only 10 to 12 monthc in th=t climate. There are two plastics
comp~nies on the island who produce such wide-width film for greenhouses
but they lack any facility for technology development, and are dependent

on inforr=tion »srovided by their raw material suppliers.

This UYIDO project is -imed at i.icreasing the useful
life of the film, with 2 target life of three years or more, using

only the existing facilities .vailable within Cyprus.

The trials were cirrieil out with the full co-operation
of t-e plogstics film producers, and the trial films ar: currently being
evaluated on 2 greenhouse roof it the experimental station of the

i ricultur~l Research Institute. M-noower to remove the sauples of




the filas at fixed time intervnls 3o that the change of mechanical
serformance can te zonitored his been provided by the Ministry of
Incdus*ry Extension Zervice and :lso by the Cyprus Standards Orginisation.
Testins ficilities for piastics are being proxressively built up by th
Jwrmis 3t .ndards Crganisatisn under another MNITC supported project,

n3 +r-age :re located wizthin the Govsrnzent L-boratorry. 7T=is latter

crz-nisation is sunplying the manpower for ‘testing the rilz s-aples.

Thus by co-ordination of the existing ficilites

it is posgsible to carry out this developmeni programme.

3ince this project was first started the price of
plistics raw aaterials his increased consideratly. The developaent of
> sreenhouse film winich will last ilonger and trerefore be more econoaic

h+s tecone 2 matter of gre~t interest to the growers in tn:t couatry.

inis progr-mme is still continuing.

2e., Joriin Prcject

This is -1so 2 small project to provide sonme
sl=stics technology inputs to investig:te and ev.luate plastics in
arriculture 2pnplic:itions, particularly intie Jord-n valley. The
sroject is located within the Royal Scientific Society (BS3),
scientific centre of excellence, situated on the outskirts of .aman,
>ni is beinz unfertaken by them with the co-oper.tion of the Asriculturil

Jepartment of the University of Jordan and of the Ministry of :griculture,

In 1976 there were hardly any plastics used in
sericuiture in Jord'n yet in 1980 there will be some 40 hecticres of
greenhouses -nd about 400 hect:cres of tunnels in use, 18 well as
mulching of both open :nd protected row drops, ind trickle irrig:ition.
This ripid frowth wis ‘ue to an agricultur:l productisn-led development
~romoted by the selling activities of overseas a;jents. Unfortunitely
the systems which were sold wers developed to suit Furope:n conditi.as
>nd 14 not have sufficent ventilation for the very hot climite of

the Jordn valley. As a result growers were f ced with difficult




disexgse protlems.

The Governnent and the University thus became
involved ind the latter decided th-=t a number of research programmes
ough* %o ®e initiited in order to resclve some of the problems fuced

oy the growers and 2lso to 2quire knowiedge of the use of plastics.

This project was evelved inorder to provide the
necessary inputs to some of these selected pesearch programmes which
had a plastics content, as distinct from those which involved purely
agricul ture technology such as cultivation and pest control investigations.
Due to financial limitations the scope of the progr>mme has been
restricted but will cover the develooment of a long-life film, evaluation
of low=-cost trickle irrigation systems, reflective mulch and perforated,

flat tunnel covers. The progrsmme is due to start in September 1980.

Local plastics processors are co-operating, and
zroviding production ficilities for the necessary develop=zent trials.
The RSS h:s a well wquipped plastics testing laboratory within its
Yechanical Engineering Department, and some additionzl items are being
crovided Y the project. The University {s providing the agricultural
f-.cilities such as land, water, pumps, Agricultural supplies, culitivation
of the crops as well as manpower for data recording, such as temperature,

soil moisture, w=ter usage, crop yields etc.

The Ministry of Agriculture are providing a trained
post-gr-duate horticulturist, and the RSS are providing trained and
skilled personnel for the plastics technology inputs to the project
as well as for the overall co-ordin~tion of the project. In addition
the project will provide interrational experts and some oversens

training in plastics in agriculture.

Although this is a relatively small project lasting
only one ye-r, it can be regarded as a 'seeding' project since if it
shows itgelf to be effective then a more extensive project is likely

to be developed.




3. Technologv Trinsfer

Ceveloping countries have an urgent need to
izprove their cverall agricultural perforamance, and this gener:lly
reoresents one of the naticnzl pricrities of sucn councries. It is
amainst this background that the UNIIZO prcject hid been requested by
the respective Governments co that the necessary facilities and expertise

could be made available to thenm,

Plastics applications in agriculture in industrialiged
countries were Jeveloped to resolve e=ch country's specific protlems.
The main comnon problem that emerges in retrospect was to increase
azricul tural outputs and efficiency with reduced labour content since
this w-g becoming an expensive and scaree rasource, Relative to such
costs te investaent cost of using plastics was low, however, azaiast
the economic background of a developing countiry such costs are relatively
hish., Moreover, in mnany developing countries, there is a prime nez2d to
provide work opportunities where labour is genarally more readily

available and also low in cost.

I+t is normal practice in transferring the
technology of plastics applications in agriculture to start by exazmining
existing syzters which are known to work in industrinlised and other
countries, -~nd to carry out demonstrution trials of some selected
systems in the local conditicns of the developing country. This is
an acceptable practice and has much to commend it aince it permits
skills and experiemce to be developed before reaching the adaptive
technology stage., 7T e recults of such trials gener=lly provide the
necessary data and information on which the second gtage of the
Aevelopment can be planned. This has to take account not only of the
plistics and agricultural technolosvy requirements, but alsc must reflect
the overall background ind the needs of the ultimate users. It is this
factor which v27!es greatly f{rom country to country, and constitutes

the real technology tr-nafer - 'technology adaption' .
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L. The Poverty Tran

If plastics are to have a signilic.:nt impact
An f1503 sroluction it i3 necessary thit i%s use shoui.l Te capabdle
07 teing eoxtended no% only into lirze sized 3nd aiizle sized
sgricultural units, brt ideally should te c:ipable of being extended
into a reasonable proporticn of the sm~ll scale units. It is necessary
therefore tc ensure that this latter group will bde able to afford the
investment cost that the use of plastics will involve. For this reason
the relative cost of the plastics ard of the spcuific plastics syateas
h2s therefore to Le carefully examinedin relation to the local situation
28 well as the financial benefits that can be derived from its use.

Two ex m~les will serve to illustrate this point.

In Jordan, plastics in sgriculture systeus,
orizin=lly Jeveloped for use in Frince are currently in use arnd the
investme nt cost is relatively high. These systeams, through lack of
adequate ventilation,are giving rise to severasl techniczl probleas.
‘lTsvertheless veget-tle crops :re bYeinz produced with them, and a large
proportion of the crop is teing exported to the Gull 3tutes where there
is no loc:l profuctisi of vegetitles. Zue o the very high prices
wnich ¢in te obtsined in this am-rket situation profits are more th:n

1de~uate to oif-gs2t the high invasiment cost of the plasiics systems.

This development was st:rted by persons having
access to finance whom can be designuted as 'rich furmers', Following
their success cthers saw the financial advarntage to be obtained and
they, in turn, raised the necessary funds and invested in the use of
plastics and entered this market. These growers cun be designated as
'nidile income farmers'. This is the present stsge which the developmen*
h-s reiched in Jsrdan. Now the grcup of ‘poor faraers' will wish to
Join in, and t.e question that needs to be asked is, how can they ruise
the necess~ry funds? Experience shows that this will be very difficult
-nd efforts should be made to ensure that such funds which can be made
available should be used more economically. Lowering the initial capital
investment requirement is one method by which this c»n be achieved,
and this will enable this la*ter wroup of firmers to have an opportunity

to enter *this market area.
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Reduction 0. the initial invesimeni cost is
thersfove one of the aims of the UNIDO project to ehable the widest
r-nge of farmers and growers to benefit from the use of plistics so

that the n:tional economy as a whole will also benefit,

In Upcer Volta there is a very auch difierent
cicture. The country is one of the least developed countries in the
world, and also one of the pocrest. No individual farmer could afford
the cost of cu-rent Europezn prices for plastics systems for agricultural
applications; and if the costs of the systiems are reduced it remains
doudbtful even then if they could afford them. Here then is a very
difficult problem. However , it must be viewed in relation to the

country as a whole.

Zere is a country which suffers periodic spells
of drought which necessitates the imports of lirge quantities of
fooistuffs to en2ble the pcpulation to survive. Even when there is
no drought their agricultural yields/outputs are often so poor that
food imports are still necessary. The country has insufficent income
to pay for such imports on thescale required, and has therefore to
resort to foreign aid either by w~y of loans or .ifts, generzlly the
latter for this purpose. One possitle method of funding the necessary
investment cost for plastics im agricultural applications could coane
from such loans or gifts as an alternative to providing imporis of
foodstuffs, Self-help is the prime building block by wnich such
countries will be enabled to develop their own resources; and at the
appropriate time consnltations betwren the parties concerned could be

initiated to achieve this objective.

Congideration would need to be given to deteramine
whether such aid might be more usefully and efficently employed to
subeidiase the introduction of selected and oroven plastics in agriculture
~pplications to increase local aricultural outputs. One of the iias
if *he UNITO project is to develop the etfectivemess of the plastics
systems under local conditions, and also to reduce thei:r cost. Only
when these programmes are completed will the necessary dxta become
1vailable on which the economics of such a possible subsidy scheme
¢-n be determined. Other diverse and novel funding method will also

require to be examined in an eftort to resolve this difficult problem.




From these two examples it will be spoparent thas
f rich farmers can see a potential financial advantage in using »lastics
applications in agriculture they aive quick te respond. Having access )
to the necessary investment they sre prepared to t-ke the risks involved

t*ased on the techniczl intorm-tion that 3ay be available %0 <them it

th -:t ti:eo

At the other end of the scale the poor farmers
have little opportuni{y of pursuing such potential advantiges or of
taking such risks since he is dependsnt on other sources for his funds

and these are generally much more conservative in their approach.

If this situatisn, arising from the transfer of
the technology of plastics applic:tions in asricul ture, were allowed
to evelop then these countries would automatically fall into the
:ge-nld poverty tr-p where the rich will become richer, xnd the poer
will become noorer. To try and avoid this situation arising it is
necessarvy tzat each country should carry out a progrimme of adaption
of the transferred technology so that it will fit each country's own
and specific needs and requirements. In this respect it must be
eophasised that plastics is merely a tool in agricultural developament,
~nd 1%t remsins for e-ch country to learn how %to use tiis tosl so th-t
it not oniy resolves the technic-l problers of increasing agriculiural
outputs 2."d efficency, but that it is aiso developed to fit within

their econoaic fr-mework,

5. Adaption Technology

The UNIDO plastics in agriculture prnjects in
these countriec nrovide suitsble ficilities so that the experimentol
>n’' ievelopment necess=ry for effecting the avpropriate adaption of
tu~ technology can te effectively undert-ken, How is this idaption
technology to te evolved.” Basically ty utilizing the s me approach
ae used by the original researchers in developing the applications
which are now in com-on use in the developed countries; but with the
~dvantige of hind-sight. ~ror ex:mple, knowingz whicn sys‘'ems work and

which have £~iled ani why they f-iled, and by access to 1 wide range
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of technical exverience, in addition, a amultidisciplined anzrouch is

now possible which w2s not the c3se with soze of the e-rly developments.

The progr=zame starts with » detailed analysis of
the ~ericultur-l nrodblems in the ccuntry ccncerned, wnd then applying
2 Xnowledge of *he plzstizs ltechnology ts resolve the pratlex witniz
the econouiccencepts of the country. To reduce the initi .l invesi3ent
cost it is necessary to reduce the actual weight of plaztics materizl
used per square metre of agricultural ground if any significant reductions
are to be achieved. This can be achieved by new systems design on the
one hand, and by the application of plastics technology én the other
hand.

Solutions may lie in the design of new types of
pl-stics systems as {llustrated for exazple by the Spice wind-break
a2n? sh24inz sys*eas which utilise strips of black polyethylene filz
thre-ded v hand throuzh -n orven desh knitted plistics net., These =zre
congi‘er-tly che:per than the traditional close woven ¢r extruded plastics
netting. In trickle irrigation systems basic and fundament:l cuestions
must be -sked, every concept of traditi-n zust te challenged. W#hy is
th~- sized pipe used and in that wall thicknesz,” Will a smailer bore
pipe be adequate even if it me-ns daily irrigition r:ther thsn once
in five Aaye.? If low pressure systems ire in use wihy use n1igh rrescure
pipe.? Do we need the s~me safety factors.for burst pressure of feed

lines as for domestic water suprly.”?

Plastics technology can also be utilised to
reduce costs. Plastics raw material can be diluted with fillers,
product dimensions can be changed, for example thinner w-xlled pipes.
Plastice products can te produced of less weight but still ret:ining
strong mech2nical performance by skilled use of mixed polymers.
Recycled plastics have a place in agricultural applications.
Bowever, such progr-mues require a great deal of research and developrzent

sffort a~ we'l as time in order to ~chieve satisfactory results.

They also require a gkilled te:m of triined investigitors showing innov:tive

skills and dedic-tion to their task.

There h's been little incentive for developed
¢cnuntries to pursue such lines of ‘evelopment since in their p-.rticular
gituation plastics are alreniy economically satisfactory. It is

therefore left to developing countries to solve these probleus of

-
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technolo -y ~daption for themselves. Jithin these tive UNIDC projects
*hree hive a wide r-nge of f-cilities which could te usefully utilised
for this purpose. In acdiition it is possible to develop :nd build up

tha skilled zulti-disciplinary teamsth:t will Te required , :nd cou-led
wi*h the oravision of infermatinnzl axpertise will enstla there coujiries

anx*ively t-ckle the protl

(19

o of Zeveluninz in zzpropri:te adapiive

6. Inter-Project Co-operaition

Each of the five projects contiin items of common
interest in relation to the use of plastics in agricultural applications
in semi-arid ind arid conditicns; as one example only, applicutions
for w-ter conservation, mulching and trickle irrigition. For this
rezcon it would te :dvantageous for there to be some form of inter-
praject co-operation $n:it could provide for in interchange of technie:l
inforaition and %0 investizate the feasability of undertuking a jointly-
opersted development progrumme. This has the idvantage that it would
possidly shorten the normally long development time span that is
re~uired in this field of investig:ztion, It would also maximise the

use of rasources to the tenefit of ill the countries concerned.

To date there has been no provision for such
co-oper~tion, and it iz doubtful if the personnel involved in these
srojects are aware of the other related UNIDO projects outside their
own countries. It is possible that the 8th Intern»tional Congress
for Plastics in :zriculture may form a meeting ground for the initiation
sf such discussion and consult-tion since it is understood that
renrecsentatives from all five countries will nrobably be attending the

Conzress,

It is believed that this is an area which requires
the attention of UNIDO , and subject to the agreement of -1l the
countries invgolved would en~rble technical co-operation betdseen

deaveloni-g countries to be given some practical and useful meaning.







