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le An Expert Group Meeting on Constraints in Agricultural
Planning and Resource Mobilization for Food Security Programmes
in ECWA countries was held at Baghdad from 18 to 21 December
1983, The meeting was organized by the joint ECWA/FAO Agricul-
ture Division under its programme elements on agricul tural plan-
ning and food securitye. Since the activities ‘of these two
programme elements were interrelatedsy it was decided to pool
their resources and jointly orqganize the Expert Group Meetinge.

A 0Ob jectives of the Meeting

2« The odbjectives of the meeting were:

(3) VYo studys analyse and draw lessons from experience
gained with agricultural plan performance and food security
problems in selected countriese (An attempt was made to select

countries representing diverse experience in development plan-
ning)e

{(b) To studys evaluate and communicate information col-
lected on different planning systems in the regiony including
information and knowledge of systemss processese and methods of
agricul tural plamning used in selected ECWA countries and to
review them in the light of prevailing economic and social con—
ditions;

{c) VYo identify major constraints in agricultural develop-
ment planning and food security issuess to provide practical
answers to those issues and to propose options and concrete mea-
suresy including specific technical assistances resource mobili-
zation and a policy mixe

Be _The _deliberations of the Meeting

3. Five case studies were prepared by the Joint ECWA/FAD Agri-—
culture Division and one paper was contributed by ESCAP Division
of FAO for the meetinge The following papers which were pre-
sented at the meeting formed the basis for discussionsy conclu-—
sions and recommendations on important policy and planning
issues related to the food security problem in the ECWA region:

{a) "Agricultural development and plan analysis of Saudi
Arabia™ (ECWA);

(b) ®"Agricultural developmwment planning experience: Arab
Republic of Egypt™ (FAOD):

{c) “Agricultural development planning experience: case
study of [raq®™ (ECWA);
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{d) "Food security issues in Saudi Arabia® (ECWA);

{(e) "Clonstraints in aqgricultural planning and resources
mobilization for a food security programme in Jordan® (ECWA);

(f) "Co-ordinated planning: a basis for joint Arab Ffood
security™ (ECwWA);

%e Five national experts from Egypty Jordane Democratic Yemen
and Iraq participatedy in addition to two delegates from Arab
organizationss two Ffrom FAD and five consultants and interna-
tional expertse.

Se The deliberations of the Expert Group Meeting revealed the
following facts: :

{3a) The gap between food production and demand in the ECHWA
region was widening at an alarming rate and posing a serious
threat to the food security of the regions That fact called
inter alia for an action plan to exploit inter-country comple-
mentarities in resource use through interlocking of their
diverse resource endowmentsa. Howevery in view of the con-
straints caused by the long gestation period inherent in
agricultural developmenty, a concurrent action plan to ensure
food security based on the availability of food supplies in the
international market was an imperative need of the ECWA region;

(b} The current divergence between the level of food pro-—
duction and the rapidly increasing food demand in the ECWA coun-—
triesy in addition to con- straints caused by the: nature and
magnitude of the natural resource endowment  and financial
resourcesy was largely the result of national development pro-
grammes which were imbalanced in favour of urban—industrial
developmente. This was mainly caused by (i) the accelerated
demand for labour at compar- atively higher urban wage rates;
and (ii1) the push factors conditioned by inadequate agricultural
policies (farm pricesy incentives, production relations etce.)
resulting in mass rural-urban migratione. The increased mobility
of the tenantsy the landlesse and the small Ffarmers and the
resul tant demographic structural changes had the effect of a
declining food output in the Fface of a rising demand for
import-based foodstuffs;

(c) Imnadequate co-ordination between the planning and
implementation ministries/agencies was generally a common prob-
lem in the region;

(d) Effective plan preparation and policy analysis for
agricul tural development was constrained by inadequate data bas-
es in many countries of the region; : '
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(e) Agricultural planning and policy analysis tincluding
all activities related to project analysis and implementation)
was Further constrained by (i) shortages of trained and experi-
enced technical and managerial manpower; and (ii) the lack of
adequatel y-equipped training and research institutions;

(f) The prevailing system of planning in most countries of
the region was characterized by top-down planning without suffi-
cient regional and local level participation;

(g) Public investment in aqriculture generally emphasized
the development of irrigated agriculture because it enabled bet-
ter control and was generally exposed to fewer riskse At the
same timey the rainfed subsector and range— 1VYand which invari-
ably comprised relatively large proportions of resource endow-
ments in the region had largely been neglecteds and thats in
addition to the loss of potential productions had adversely
affected income and employment distribution in the rural sector
of the region;

(h) In spite of the Fact that in development plans the
importance of agriculture was always highlighteds this was of ten
not reflected in the volume of resources allocated to the agri-—
culture sector;

(i) Besides inadequate allocation to the agriculture sec-
tory the rate of implementation was lows Owing tos among other
factorsy the Tack of trained manpower and the poor resource man-
agement;

(j) In setting priorities for the allocation of investment
in agricultures some countries tended to allocate a substantial
proportion to modern agricultural industry such as poultry.
which was largely based on imported materials as well as capital
technologys to the neglect of agricultural development proper
which was basic to achieving food security;

(k) There was a lack of common agreement on what consti-
tuted food security at the regional level and as a consequence
progress towards the identification and development of joint
projects was constrained.

(V) Inter-country collaboration for enhancing food security
was generally viewed as an alternatrive to the direct provision
of aid rather than as a joint exercise based on the principle of
equitable return to investment. C(onsequentlyy it had tended to
limit the inter-country flow of resources from capital-surplus
countries to capital-scarce countriese

(m) The absence of an effective institutional framework
based on appropriate legal and methodological considerations
tended to constrain the obtaining of food security objectives
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through the exploitation of opportunities offered by the compar-—
ative advantage in resource use in the ECWA region.

Cs_Recommendations

Se The following recommendations were agreed upon:

(2) In countries with a mixed economy in the ECWA region,
agricul ture planners should design and develop a planning system
which would promote the integration of the development pro-
grammes of the public and private sectors with appropriate poli-
Cy instruments;

{b) Planning must be viewed as a continuous process. Also
in view of the gestation period inherent to agricultural devel-
opments medium-term planning should be supported by annual
development planse Unlessy there was a national crisise annual
development plans should not be substituted for medium—ternm
planse

{(c) Technical executing wministries and agencies should be
ctlosely involved in the formal process of plan preparatione.
Similarlys the ministries and agencies responsiblie for develop—
ing programmes and project proposals for plan preparation for
the agriculture sector should have formal responsiblity for fol-
Vow-upe monitoring and evaluation;

(d) Recognizing that efficient and comprehensive agricul—-
tural planning was dependant on an accurate and reliable data
bases all research and data collection agencies generating such
data must be supported with the needed personnel and financial
resources;

(e} Socio-econoamic policies vrelated to agricultural and
rural develop- menty particularly those policies providing
incentives to producersy security of tenure and an equitable
return for their labour were essential prerequisities to the
agricultural development effort;

(f) There was a definite need for training qualified per-
sons in the area of agricultural plan preparations project iden—
tifications preparationy implemen —-tationy managementy
monitoring and evaluatione Howevery it was recognized that indi-
vidual countries could not adequately fulfil that neede. It was
therefore recommended that regional and international agencies
should reinforce their current efforts in that area;

(g) Enocugh attention in the past had not been given to the
rainfed and range landsy which represented a majore permanent
agricultural resource of the ECWA region. 1t was imperative to
give special attention to a fuller and more rational! use and
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development of those areas in order to meet the objectives of
food security. It was recommended that ECHA in co-ordination
with other relevant regional and international agenciess should
focus its planning activities on those areas;

(h) The agricultural sector of the ECWA region was charac-
terized by an extreme imbalance in the distribution of agricul-
tural development resources both natural and Ffinancialy among
the countries of the regione That overriding characteristic of
the sector was seriously hampering national efforts to achieve a
reasonable and acceptable level of food security. Thus any seri-
ous effort to deal effectively with the ever-growing Ffood
problem would necessarily have to be based on appropriate modal-
ities of intra-regional co-operation that were capable of
achieving a massive level of interaction of those resources in
which the region was abundantly endowede Yet experience over
the past decade had also clearly shown that an effective and
sustainable high level of interaction of those resources had to
be based on two paramount principles:

(i) Mutuality and equality of benefits and risks in joint
ventures;

(it) The integrated approach to agricultural development
within which all types of development projects were
planned and implemented within fully integrated pro-
grammes. That would require an appropriate institu-
tional frameworky based in ¢turn on appropriate legal
instrumentss capable of co-ordinatinge vrationalizing
and intensifying the efforts of the numerous organiza-
tions concerned with the problems of food and
agriculture in the regione As things currently stood
those organization were highly specialized and their
activities were totally unrelated;

(1) Co-ordination of national agricultural development
plans was considered essential for intensifying inter-country
co—operations Wwithin which joint efforts could be clearly iden-
tifiedy whether in support of national efforts and objectives or
in joint undertakingse. Co-ordination of plans would necessarily
have to start with co-ordination of the planning methodologye.

{j) The ECWA/FAD Agriculture Division should take the ini-
tiative to formulate a detailed proposal for co-ordinating
national agricultural development plannings Such a proposal
would elaborate on objectivesy methodology and organizational
arrangementse. Such a proposal should be discussed with the
countries and the concerned regional organizations to ascertain
their interest and contributions and subsequently to work out a3
detailed project for its implementation.
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STUOIES ON CONSTRAINTS AND EFFICIENCY IN AGRICULVURAL
PLANNING BASED ON COUNTRY REVIEWS WITH A VIEW YO
IMPROVING PLAN FORMULATION AND PROGRAMME
IMPLEMENTATION
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le An in-depth analysis was made of the national plans of Sau-
di Arabias, Iraq and the Syrian Arab Republice Those countries
were selected because they represented very diverse experience
in agricultural development planninge.

R Saudi_Arabia

2e In Saudi Arabia availability of water is a more binding
constraint than land. The bulk of the water supply for agricul-
tural development is expected to come from the development of
ground-water resources. It is estimated that 74 per cent of
potential ground water is non-renewable. In such a situationy
it seems imperative that this common property resource should be
optimally mined over timees The decision—makers or resource man—
agers should determine a time—-table for extraction that
maximizes the present value of this exhaustible resource. It is
recommended that in-depth studies should be made on efficient
use and management of the water resources of the Kingdom.

3. Although overall sectoral performance in the last develop-
ment plan (1975-1980) fell short of expectationss the prospects
for achieving developmental targets for the third plan (espe-
cially for wheats dairy and poultry) seem excellent. Under the
current plan the Government is spending a total amount of 618
billion Saudi Arabian riyals and it is implementing a programme
of wheat developmenty seed improvements plant protection and
improved veterinary caree. The government strategy is three
pronged: It aims to help small farmers to increase their yield
to provide incentives to increase the size of existing farmsy
and to encourage large—-scale commercial developmente. These poli-
cies are already achieving results as wheat production has more
than doubled during the first two years of the third plany and
achievement of the development targets is well within reach.

4o According to the area resource surveys 95.2 per cent of the
total area surveyed is classified as rangeland. A close evalu-
ation of subsectoral allocation inducates thaty in the past, not
enough attention was given to rainfed land and to rangelands
both of which represent major and relatively permanent
resources of the Saudi Arabian rural economye. There is  an
urgent need for 3 sizeable investment to develop proper infras-
tructurey and to encourage optimum herd sizey and conservation
and management of vegetation. for production of meatey the study
develops scenarios under which different basic system options
can be considered to develop rangelandse.

Se The manpower shortage has been an overriding constraint on

agricultural development in Saudi Arabiae The major protlem is
the shortage of trained and skilled professionals at both the

11
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regional and the national level. The present staffing pattern
of the Ministry of Agriculture and Water has three prominent
features: Firsts a high proportion of foreign personnel which
constitute 36 per cent of the overall staff strength; second, a
number of wacant postss which at present represents 22 per cent
of the total; and thirde a very narrow ratio of professionals to
technical assistants whichy at the operational levely is 1:1.18
3gainst the minimum ratio of 1:%5 The implies a shortage of
about 1500-2000 personsy largely at the technical assistant lev-
ele The country thus faces a monumental task in mobilizing the
manpower requived to strengthen the Ministry and to equip it
with technical expertise so that it can handle and promote
development and planning efforts on both the national and the
regional level.

6. In order to strengthen the planning processy it is necessary
to signifi- cantly improve the data base capabilities of the
Ministry of Agriculture and Water and the Ministry of Planninge.
At the micro levels it is important that each Ministry should
give 3 higher priority to completing the task of the censuss. In
additiony efforts should be made to undertake regular farm sur-—
veys on area production and yields, input usesy costs of
production and production intensities.

Te At the macro levels there is a need to improve national
accounts. It is suggested that both sectoral and national data
information capabilities should be improved.s It is important
that aggregates should be calculateds to the extent possibley
both at current and constant pricese distributed among sectorsy
and if possibles by subsectorss categorizing resource share and
financing by the public and private sector; the main aggregates
should be broken down into five planning regionse

8. Efforts are required to improve the efficiency and working
procedures of four basic organizational components of the agri-
cultural planning system in order to enable it to play its prop-
er role. These are the (a) Agricultural policy group; (b) the
project formulation and evaluation group; {c) a strong marketing
section; and (d) a3 statistics and data analysis section. OFf
these four the agricultural policy analysis section requires
strengthening immediately so that it can address some of key
policy issues which are vital to the future development of agri-
culturea.

9 The planning system in Iraq has undergone repeated experi-—
mentatione. During the period of the 1960°s offices of planning
and follow-up were established in all ministriesy increasing the
number of planning persons with different specializations and
emphasizing the role of research and evaluation in the total

12
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planning processe Yhe rapid changes in lawss directives and
organizational structures created a sense of instability that
permeated the entire planning systeme which had negative conse-

quences for the planning process as well as the execution of
planse

10« ODuring the period of the 1970s the planning institution was
Streng- thened by creation of the Higher Agricultural Council.
This was ration- alized by the need to achieve rapid development
in agriculture and to create a new order in both production and
social relations in the rural sector. Among the factors which
prompted the creation of the higher agriculture council was the
relative weakness of the Office of Agriculture in the Ministry
of Planning and its inability to speed up the development proc—
ess in the agricultural sectore. Howevery the creation of the
Council threatened the controlling authority of the Ministry of
Planning councile In additions it further aggravated the problem
of the shortage of qualified personnel since the few candidates
who who were available were now in demand by both the Office
Agriculture in the Ministry of Planning and the Agricultural
Council.It is also created the problem of overlapping responsi-
bility and authority between the Council and the Ministry of
Planninge These were some of reasons given for the dissolution
of the Agricultural Councily the subsequent reduction in tasks
and responsibilities of planning bodies and authorities, and the
emergence of decentralized planninge

1l The agricultural sector comprises a public sector (State
Farmse etce) in which the Government has direct control and
responsibility for planning and implementation and a private
sector made up of the overwhelming majority of small Ffarms,
which is characterized by the lack of direct government con-
trol over its activitiess particularly those related to the pro-
duction processe Given this dichotomyes the study points out that
one of the basic contradiction in agricultural planning process
in Iraq is the incongruency between the planning method employed
and the prevailing modes of productione The methods of planning
assumed government control! over executiones whereas in actual
reality the plan implementation is carried out by the private
farm sector through private desision-makers. It is suggested
that this ise perhapss one of the primary reasons behind the
inability of plans to achieve targetse. Furthery the effective
plan preparation and policy analysis for agricultural develop-
ment is constrained by an inadequate data base and the lack of
applied research focusing on major economic and social issuese
The report identifies eight major problem areas requiring imme-
diate attentione

. e s e ol < . s st e e s i, . ot e . . v
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12. The second plany 1970-1980y specifies a number of goals for
the agricultural sector among which achieving self-sufficiency
in basic foodstuffs and ayricultural raw material appears to be
the most prominente The sectoral performance indicates that
agricul tural development targets have generally fallen short of
expectations. This performance is attributed to a3 number of
Factors including: the vulnerability of a large segment of the
sector to frequent droughts; inadequate maintenance of the
existing irrigation infrastructure; relatively low cropping
intensity; inadequate extension services, and excessive adminis-
trative controls in determining cropping patternse

13. As regards investment expenditurese the study shares the
view expressed in a recent World Bank economic report that the
heavy public sector commitment to capital-intensive projects
without a corresponding increase in qovernment revenues has
pre-empted flexibility in resource allocation to other subsec—
tors of the agricultural sectors While it is important to
appreciate the need to insure against the negative impact of
climatic variation on sectoral outputy there seems to have been
excessive weight given to expensive irrigation projects with
Tong gestation periods and questionable incremental economic
returnsa.

14« TVThere is no doubt that the Government is making a compre-
hensive effort to attain self-sufficiency in food production but
the task is monumental and requires measures to correct the cur—
rent stalemate in agricultural productione The studyy after
reviewing the entire situation, propose strateqies for achieving
the goal of self-sufficiency. The strategies relate to possible
adjustmentsy removal of najor agricultural constraintss intro-
duction of agricultural supporting policies and finally the
develaopment of suitable action-oriented programmese.

15« The possible agricultural adjustments relate mainly to bet-
ter use of the existing cultivated landse introduction of scien-
tific farming practices, development of steppe and pasture
lanasy reclamation of new landss mechanization and modernization
of agricultures introduction of new strains of seeds in food and
industrial cropss meeting the credit needs of the Ffarmers and
adjustments in the post-harvest technological optionsa

16« Examples of contraints which hamper the progress of agri-
culitural development are the inadequancy of trained personnel,
1ack of action research and development facilities,
non—-application of appropriate technology inadequate involvement
of the peasants organizations in the agricultural planning proc-
essesy and inadequate price incentives and subsidies for impyrov—-
ing the terms of trade in the agricultural sectore.

17« There is a need to introduce supporting policies for the
agricultural production strategies in the country. Such poli-

14
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cies include manpower plannings improving the agricultural edu-
cation system and the development of extension servicess support
to research and development activitiese 4an increase in the num-
ber of supply points Ffrom which farmers can purchase farming
materials improvement in the pricing and marketing systemss sSup-
port to small development projects and participation of the

farmers representatives in working out suitable trade policiesy
etc.

18. Finally there is an urgent need for introducing a series of
action— oriented programmes to boost agricultural productione.
These programmes can be divided into three categories:
short-term programmes, medium-term programmes and long/term pro-
grammes. In this context it is pointed out that emphasis has
already been placed on the last categorye

19« In shorte the prospects for agricul tural development in
both irrigated and non-irrigated areas seem to be substantialy,
provided a growth strategy is based on (3) a shift in investment
priority from large-scale irrigation projects towards the reha-
bilitation of and upgrading of the existing irrigation infras-
tructure and development of low cost ground-water sources; (b)
increasing the productivity of the agricultural sector throuqgh a
well-designed programme of extention and applied research; and
{c) less reliance on an administratively-determined cropping
pattern which is difficult to controls considering the size of
the private sectore. In such a situation resource allocation
should be encouraged based on market signalse.

15
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REPORT OF THE EXECUTIVE SECRETARY
ON
PROGRESS AND IMPACT OF NATIONAL AND INVERCOUNTRY
ACTION PROGRAMMES TU COMBAT DESERTIFICATION

17
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BACKGROUND

le Desertification involves ecological changes that sap land
of its ability to sustain agriculture and human habitation. It
is generally incorrect to view this process as an advance of the
desert Ffront relentlessly engulfing usable lands and green
fields and pasturese Oesert encroachment of such a dramatic
dimension may be a genuine threat in some areas. [In most casesy
howevery it is human action that pulls the desert frontiers out-—
warde Where desert edges move outwards the process seldom
involves the steady influx of a tide of sand along a uniform
fronte. Rathery climatic fluctuations and land-use patterns
interact to extend desert-like conditions irreguliarly over sus-—
ceptible areas.

2e Dangerous as desert encroachment may bes a far weightier
threat to human welfare is the degradation of patches of for-
estse rangelands and croplands throughout arid and semi-arid
zones. Such degradation occurs wherever land is abused regard-
less of the proximity of true desertse Where land abuse is
severe and prolongede especially where extended drought intensi-
fies its effecty, grasstands and fields can be reduced to stoneys
eroded wastelands or even to heaps of drifting sande. At best
the quality of rangeland vegetation declines as the more palata-
ble and productive species are replaced by less desirable
plantss and cropland yields gradually fall as soil nutrients are
dissipated and the top soil is removed by wind and watere.

3e A long-term shift in the rainfall pattern can by itself
transform the ecological character of a regione and when deserts
appear to be spreadings questioning whether climatic changes
might be the real reason is only natural. Our understanding of
climatic changes and our knowledge of historical weather trends
in most desert regionsy howevers are too speculative to permit
unequivocal conclusions about climate*s contribution to deserti-
fication today. Neverthelessy available evidence indicates that
rainfall levels in the Middle East have remained vroughly the
same for the last S000 yearse

Se Whether or not a major climatic change is occurings the
experience of the world®s drier zones makes it clear that
droughts are unavoidable in arid environmentse Although not
precisely predictables they should not come as a shock or be
perceived as an unexpected natural disaster like earthquakes or
hurricanese Instead, they should be anticipated as harsh fact
of lifee Agriculture in drylandss therefores must be shaped to
survive the driest years and should not push the land to the

19
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utmost in years of adequate rainfalle Any other approach may
lead to grave consequences every time the rains fail for longe.

[T« CURRENT STATUS OF DESERTVTIFICATVION

Se Plagued with extremely adverse climatic conditions cou-
pled with long neglect and misuse of the available natural
resourcesy member countries of the Economic Commission for West-
ern Asia (ECWA) have been going through a widespread and very
advanced phase of desertificatione. [t is estimated that about
98 per cent of the region®s entire surface area of 4.7 million
km2 is under the effect of one process of desertification or
another with varying degrees of severitye.

b Desertification in the region is manifested by deteri-
oration and salinization of the soily silting and salinization
of surface waterss, degradation of forests and rangelandsy
decreased productivity of landes water and wind erosions
increased dust storms and sand dune formatione lowering of the
ground—-water tables etce.

Te As the percentage area affected by desertification in
each country of the ECWA region differss so does the process
resulting in that phenomenon and its impacts. Desertification
over 65 per cent of all desertified areas in the region is of a
severe and very severe naturey while the remaining 35 per cent
of desertification is classified as slight or moderate. The
most conspicuous physical indicators of desertification in the
region are discussed belows

A. Deterioration of the soil_structure

8. This category covers about 18T million ha or 42 per cent
of the total area affected by desertifications, of which about 30
per cent has severe or very severe cementation and about 12 per
cent has gypsum accumulation in the form of powdery crystals or
cruste Gypsomorphy is particularly important in Iraqe the Syri-
an Arab Republic and Democratic Yemen.

Be HWind erosion

Ve This form of desertification covers about 125 million ha
or 28 per cent of the total desertified area in the ECHA region.
An additional 83 wmillion ha are also somewhat affected by sand
movement and accumulation and are classified under other forms
of desertificatione Wind erosion is widespread in most coun-—
tries of the regione

20
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Ce Water erosion

e e . i . s i . S o W b, St S

10« Quite significant in the hilly and mountainous zones and
in denuded areas subject to frequent storm floodinge water ero-
sion covers an area of about 108 wmillion ha or 24 per cent of
the total desertified area which is mostly severely and very
severely erodeds The countries most seriously affected are Sau-
di Arabias Egypt, Democratic Yemen, Yemeny Jordans the Syrian
Arab Republice Lebanon and Iraqe

D._ _Salinization_and alkalinization

lle Dccuring in alluvial plainsy coastal plains and i1n some
depressionsy salinization covers about 24 wmillion hay with an
additional 95 million ha affected by potentially soluble saltse.
Desertification due to salinization is most evident in Iraqe
Saudi Arabias Egypt and the United Arab Emiratese.

[ff. SOCID-ECONOMIC AND POLIVICAL INFLUENCES ON
DESERTIFICAYION

12 The socio-economic condition of people in the agricul-
tural sector plays an important role in determining whether or
not a3 proper utilization and sound management of agricul tural
resources can be appliede In the ECWA regione losses of avail-
able agricultural resources through human wmisuse are large.
Man—made elements of degradation are several and can cause grave
consequencess

Ae Destruction_of naturé!_ﬁorests

13a In the not too distant paste extensive areas in the
region were covered with natural forestse until some decades
agos a greater part of the Syrian Arab Republic and mountain
regions of Iragqs Lebanons and Jordan were covered with natural
forestse Excessive cutting of wood for fuel and timber and
expansion of cultivated lands in recent yearsy howevers have led
to the destruction of vast areas of forestss In Yemen uncon-—
trolled cutting of trees is still going on at an alarming rate
since wood is still the most important fuel material for domes-
tic consumptione Such practices have caused enormous losses of
soily water and wood resourceses
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14. Overgrazing plays an important role in the deterioration
of natural plant covere 1[It results from several factors that
include changes in stocking and congestions changes in migration
routes that result from redistribution of services and marketing
opportunities and changes in livestock compositione Excessive
grazing causes considerable changes in plant communities in
rangelands. It decreases the number and occurence of plant spe-
cies of good forage value and increases plants of unpalatable
species and of low value. Hencey it gradually replaces the val-
uable perennials by the shortlived and fragile ephemerals which
lowers the carrying capacity of the rangelands and increases the
susceptibility of the soil beneath to wind and water erosione

C._ _lLanduse _and cropping pattern

15. The present landuse over large areas in the ECHA coun-
tries Jleads to significant losses in agricultural resourcese.
Growing of crops and fruit trees is carried out with little
regard to land suitabilitys which certainly affects the continu-
itys productivity and economic returnse Cultivating field crops
on steep slopesy growing citrus fruits on highly saline soils,
cultivating wheat over large areas of marginal lands and poor
soils instead of hardier barleyy sowing half of the rainfed area
each vyear regardless of rainfall conditionssy refraining from
practicing Vvegume/cereal rotation instead of following and
ploughing against contour are some examplese

16« Expanding cereal Ffarming into marginal lands in many
countries of the region has destroyed valuable range areasy
especially in the steppese Considering that crops can be har-
vested economically only once every five years in those marginal
1andsy many areas are 3abandoned after stripping the soil of its
original vegetation cover and subjecting it to erosion and inva-
sion by unpalatablesy xerophytice andy in some casesy poisonNoOus
plantse

De Population pressure_and urban_encroachment

7. The expansion of cities and villages prompted by the pop-
ulation explosion have caused 3 significant loss of agricultural
resources in most countries of the regione Highly fertile and
productive arable landsy mainly in the irrigated areass have
been encroached upon as a result of population pressure and lack
of land-use planninges It is estimated that about 10 per cent of
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the total arable land in Jordan has been lost to urban develop-
menty and about 254000 feddans of Ffertile tand are lost to
urbanization in Egypt each years Similar losses of agricultural
1ands occur around various cities in the regione

18. Most countries have passed some legislation to control
and co-ordinate urban expansion bute in most casesy regulations
have been difficult to implement owing to pressure caused by the
ever-rising residential land values

19. Other factors which tend to lower agricultural productiv-
ity and increase the hazard of desertification are improper use
of irrigation watery inadequacy of farm mechanizations rural
migration to urban centresy land fragmentation and absence of
land-capability classificatione

IVe THE DESERTIFICATION TREND

20 In response to the United Nations Conference on Deserti-
fication held in Nairobiy Kenya during 1977y and to its resol-
ution concerning the plan of action to combat desertifications a
study has just been completed with regard to a regional assess—
ment of desertification in the ECWA regione This study was pre-
pared through co-ordination between the joint ECHA/FAO
Agriculture Division and the Desertification Branch of the
United Nations Environment Programme (UNEP). This study was
based on the assembled data derived From questionnaire forms
which were distributed to member governments of the ECWA regiony
and on other available sourcese The desertification trendy
based on changes of its different processes and components with-
in the decade 1970-1980y is summarized belowe

A« Arable land

2l. The area of arable Tand in the region has increased by
only 54,000 ha, representing a negligible annual increase of
0.03 per cent. The biggest gainer was Iraqe with an increase of
400,000 hay or an annual rate of about 0.8 per cente. Other
countries which realized smaller gains were Saudi Arabiaes Jordan
and Democratic Yemen. The largest loss was recorded for the
Syrian Arab Republice with 4114000 hasy or an annual decrease of
about 0Oe7 per cente Yemen lost 2524000 hae or an annual
decrease of about 1 per cents and Egypt®'s arable land shruak by
289000 hae

22« Expansion in arable lande provided it is not accomplished
at the expense of land with a permanent vegetation cover and is
accompanied with sound land management practicesy is definitely
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a positive sign in the fight against desertificatione. Conver se—
lyy any loss in arable land due to soil degradation or declined
productivity is an indicator of increased desertifications

B. Permanent crops

23e The total area covered by permanent crops in all coun-
tries of the ECWA region amounts to only 1.273 million hay or a
mere 0.27 per cent of the total 1land surface of the region. 1t
increased by 342,000 ha in the last decades Or an annuyal rate of
increase of about 3.7 per cente All the ECWA countries shared
this increase, but the largest gains were obtained in the Syri-
an Arab Republice Iraqe Egypts Lebanon and Jordane It is a
positive sign in the fight against desertification.

L. _Permanent pastures (range lands)

24&e The area of permanent pastures in the ECHA region totals
about 115 million hay or about 264 per cent of total regional
area. It has remained constant in all countries in the past
decade with the exception of the Syrian Arab Republics which
realized an increase of 8259000 ha or an annual rate of about
le.l per cente Area increase in Syrian rangelands was partly due
to the abandonment of farming activities in marginal arable
lands to planting by forage species in other arease.

D. Forests_and_woodlands

25e About B million ha or about 1.7 per cent of the total
area of the ECWA region is covered by forests and woodlands. A
decline of 518,000 has been recorded for the past decade on an
average annual rate of 0.62 per cent. Forest area 1in Iraq has
declined by 367,000 has or an annual rate of decrease of about
2.0 per cent. A decrease in forest area over the past decade
also occurred in Lebanons Yemens Democratic Yemen and Saudi Ara-
biae Forest and woodland areas in other countries have remained
unchanged. Degradation of forest resources leads to increased
water and wind erosione Flood hazardse silting of canalss rivers
and reservoirs and decreased productivity of downstream lands.

—————— . e s T ol o e i s o S ke . . S

26 The total area of irrigated 1lands in the ECWA region
amounted to 6.07 million ha in 1980, with an increase of 0.5
million ha over that in 1970s or an increase of about 0.9 per

24



E/ECWA/XTI/4/Adde]l Part 1
Page 25

cent annuallye An increase of 273,000 hae or about le9 per cent
annually was realized in the irrigated lands in Irage Other,
but smaller increases were realized in irrigated areas of Demo-
cratic Yemeny Yemeny Saudi Arabias the Syrian Arab Republicy
Jordan and Lebanone

27 The increases in irrigated VYands were due to increased
reclamation activities in potentially arable lands and to the
expansion in irrigation projects during the period 1970-1980.
Howevere there is no available information about the extent and

severity of waterlogging and salinization in the irrigated lands
in the region.

28« An increase in irrigated land area with sustainable pro-
ductivity accompanied by a proper drainage system to lower the
water table and reduce waterlogqging and salinity is a positive
sign against desertificatione.

Es__Cereal production

29. The total production of major cereal crops (wheate ricey
barley and maize) in the ECWA region has increased by about 35
million tonsy from 1034 million tons in 1970 ¢to 13.86 million
tons in 1980. The largest gainer was the Syrian Arab Republic
which contributed about 70 per cent of this increases. Egypt,
3lsoe had a significant increase of about 1 million tons and
Saudi Arabia achieved an increase of 53,000 tonse Other coun-
triesy including the traditionally cereal-producing Iraqe had a
slight decline in productione.

Ge__Livestock

30. An increase in Vivestock population of about 10.5 million
heads was realized in the ECWA region during the period
1970-1980+ representing a rise of 2 per cent annually. The

Syrian Arab Republice Saudi Arabia and Yemen had the largest
gaine with other countries in the region realizing smaller
gainses Only in Irag and Lebanon has livestock population
declined by a small margine

He Grazing intensity

31. The increase in livestock population in the ECWA region
places an additional burden on the over-exploited natural range-
tands and worsens the already severe state of desertification in
an area of about 115 million hae The current grazing intensitys
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which varies sharply from one country to anothery is about 2
heads/ha for the region as a whole. This is three to four times
larger than the sustainable carrying capacity of the rangelandse
That is why livestock productivity is only 20-30 per cent of
that in developed countriess

32. To summarize the desertification trend in the countries
of the ECWA regione notwithstanding the inadequacy of yardsticks
of desertification ratesy most indicators point out to a contin-
uing increase in the extent and severity of the phenowmenon.
Especially affected and further threatened are the marginal
lands in the Fertile Crescent subregiony the irrigated lands of
the alluvial plains in the Nile and Tigris—Euphrates valleyss
the coastal plains in the peninsulaes all rangelands and forests
in the region and many areas in rainfed cropland zonese. Due to
improper drainage of the flow Ffrom irrigated lands and over
pumping of ground watery many surface water bodies are subject
to Further salinity and the ground-water aquifers to exhaustione.

33. A problem as awesome as desertification has not gone
umnoticed. Every national government in the desert or deserti-
fied areas no doubty has sponsored programmes to combact one or
another aspect of desertification. Most such effortss howeaver,
have been too scattered or too weak to reverse widespread degra-
datione

34« = The negative environamental trend called "desertification®
is in countries of the ECWA reqions widespread, longstandinge
andy in many areasy acceleratings The technologies needed for
reversing it are for the most parte already available. 7Yoo com—
monly 1lackinge howevere is a political commitment to the
reversal of the process commensurate with the size of the chal-
lenge. Faced with immediate crisesy most Governments find it
difficult to channel substantial resources to combatting a3 seem—
ingly Ulong-term and nearly invisible problem like ecolagical
deterioration. Such Governmentss thoughy may one day be forced
by events to see that their deteriorating agricultural resources
are reflected in deteriorating economic and social conditionse
The ultimate consequences of desertification which are neither
distant nor invisible are undernutrition and famines unemploy-
ment and migrationy deepening poverty and deprivatione

Ve MEASURES VAKEN TO COMBAT DESERTVTIFICATION

35« Only some rather modest actions have been taken in the
recent past by the ECWA countries as measures to combat deserti-
ficationes These are briefly described belowe

36 Irag: The most important direct action to combat deserti-
fication (salinization) has been the completion of a huge drain-
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age canals which serves as a drainage outlet for the sur rounding
irrigated lands in central and southern parts of the alluvial
Mesopotamian Plaine An extensive network of secondary drainage
canals as well as field drains covering large areas have also
been completeds A semi-detailed so0il survey and classification
for the whole country has been completed and a mape which can be
a basis for future land~use plannings has been preparede Scat-
tered afforestations rangeland rehabilitations sand dune fixa-
tion and soil! and water conservation activities have been
implementeds

37 Oman: A projecty to be sponsored by UNEP, aiming at sand
stabilizationy rangeland improvement and safeguarding land pro-
ductivityy has been identified for the Sharqiya region. It 1is
to be completed in a four-year period.

38« Lebanon: UVThe green plan afforestation project for planting
of 1+350 km2 in the Lebanese mountain ranges to the east and
west of the Beka'a Valley with forest tree species has been com-
pleted.

39. Jordan: Great efforts have been exerted in recent years in
the areas of afforestation and range improvement. Millions of
seedlings are produced each year in the well-situated and main-
tained nurseriese. The transplants are planted in prepared sites
with good successe. Natural recharging of the ground watery by
constructing check dams and terracess in some watersheds has
been also practicede. '

%0« Saudi_Arabia: Much effort is being exertedy for sometime,
toward combat the formidable desertification processes in the
country with significant resultse. The activities include
afforestations shelterbeltss dam constructions ground water
investigations sand stabilizationyetCee

%le Syrian Arab Republic: The most ambitious programme to com-
bat desertification in Syria is that involving the two concur-
rent 15 year development projects in connection with the steppe
rangelands and forestse Costing an estimated sum of $400 mil-
lione The two projects are aimed at planning of 12000 ha. With
forest tree species and an equa) area with perennial forage
shrubs each year. These projectsy when completedy will defi-
nitely inmprove rangelands and forest conditionsy stabilize soil,
conserve the rain water and improve the scenic value of the
Tandscapee

42« Yemen: Many activities have been going on in the Yemen
Arab Republic concerning establishment of forest and fruit tree
nurseriesy reforestationy range improvementy rural development.
dam constructiony agricultural researchy etces in many parts of
the country such as Dhamary Khawlany, Harazy 1bb, Hudiedah, Taiz,
Rahdahe Maaribe and others. Such projects are either sponsored
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by the United Nations agentiess or are implemented through
bilateral agreements with foreign countriese.

3. Democratic__Yemen: 1In 1982 a3 two-phase project was com—
pleted with the assistance of UNDP/FAD; its aim was improvement
of crop productions which involved research intensificatione
crop managements post harvest technologye sand dune fixation and
shelterbelt and amenity plantinge.

Vie ELHWA®S WORK PROGRAMME

94. The foundations for the secretariat's work in the area of
agricul tural resource management and desertification were estab—
lishedy in the context of ELWA resolution 71{VI) of 1979 at the
Expert Group Meeting on Managements Conservation and Development
of Agricultural Resources in the ECWA Region in May 1981l. The
results of that important meeting were reported to the ninth
session (E/ZECHA/145).

45« In Ffollow-up to that meetings seven project proposals
dealing with different aspects of desertification control were
prepared and presented to a donor for bilateral financinge The
secretariat has further pursued the recommendations of that
meeting through the United Nations Inter-Agency Working Group on
Desertification and bhas regularly participated in its biannual
meetings for the purpose of programme development and for
co-ordination and streamlining is activities with those of other
United Nations agenciese

46e Other important activities completed by the secretariat
during the period 1982-1983 were:

{a) At the request of UNEPy a paper on "Planning for
integrated agricultural resource management and development in
the ECWA region®™ was preparede which was published in UNEP's
biannual journal Desertification Controly Noe8 (June 1983);

(b) A dotument on "The status and management of agricul-
tual resources in the ECWHA region™ was prepared for the
UNEP /USSR monograph Desertification: Scientific Fundamentals and
Strategies of Control;

{c) A study on "Regional assessment of desertification in
the ECWA region® was completeds The studys which was prepared
in te context of UNEP®*s first general assessment of progress in
implementation of the Plan of Action to Lombat Desertificationy
examines the current status of desertification in the ECHA
region using various physical indicatos; assesses the progress
in implementation of the plan of action using different soci-
o-economic indicatorsy delineates the general trend in
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desertification in the ECWA reqgion by major land-use types,y and
identifies measures to combat desertification;

(d) A case study on ®™Agricultural resource management and
desertification control in Iragq™ was completed. The study exam-
ines the physiographice climatic and phytogeographic features of
Iraq and its water resources potential and in that context it
assesses the state of current agricultural resource use and and
the extent and rate of desertificatione The study also identi-
fies constraints confronting agricultural development i lIraq
and outlines an action programme for the enhancement of agricul-
tural production and control of desertification;

(e) A study on ®pastoral and livestock management systems
and strategies in the ECLWA region™ was completed, The study
reviews and synthesizes various approaches and practices applied
in range and livestock management in the ECHA regions delineat-
ing points of success and failure; examines in depth the prob-
lems faced by nomadic and transient livestock breeders; outlines
measuyres for the overall improvement of the range-livestock sys-
tem of the ECWA region and identifies a3 number of technical
assistance projects;

(f) Yhe ELWA/FAD Agricultural ODivision participated in an
inter-agency technical programming and project formulation mis—
sion launched by UNEP to Jordane This missiony, in addition to
developing strategic guidelines for rangeland development in the
eastern low rainfall areas of Jordans developed a range rehabil-
itation project for the Lajjun area in south-eastern Jordan;

(g9) An analysis of ECHA programmes having a bearing upon
desertification control! was carried out for the United Nations
compendium of desertification projects and programmes;

(h) Technical assistance was rendered to UNEP towards pre-
paration of a field manual on economic analysis of desertifica-
tion control projects;

(i) A study on “An integrated development approach for
mountain areas of the ECWA region™ was initiated and it is
expected to be completed by June 1984.

VIIe AN INTEGRATED APPROACH FOR AGRICULTURAL RESOURCE
MANAGEMENT AND DESERTIFICATION CONTROL

47 YThe Framework for the identifictation and Fformulation of
integrated national programmes of resource management to combat
desertification should serve as a quideline for an effective
regional desertification control programme to ensure the suc-—
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cessful implementation of the Plan of Action to Combat Deserti—
fication on a regional basise

48e Appropriately applieds the strategy outlined below would
ensure that the problems of land degradation and desertification
peculiar to the region were accurately surveyed and assessedy
the causes of desertification accurately identifieds and appro-
priate policies adoptede Effective national action could then
evolvee taking advantage of the saimilar nature of the problem
across national boundariess which would allow nations to share
experiences and knowledge for the combating of desertification.

Ae Survey and_assessment of land water resources and
delineation_of _agro-ecological_gzones

=B AL e e s s e il e s A s o P — D - S A

4% The insufficient amount of basic information on national
agricul tural resources is a3 major constraint in rational deci-
sion-makings comprehensive plannings and successful implementa-
tion of agricultural development programmese 1f the degradation
of fand and water resources is to be avoidedy proper resource
evaluation surveys based on the identification of
agro—ecological zones should precede any development actione In
this rvegardy it is important to adopt a common standardized
methodology for the survey and assessment of national agricul-
tural resources and the impact of desertification.

—— o e i o s @t .

50« It is extremely important to correctly identify the caus-
al links between desertification processes and consequences so
that the real causes and not the symptoms are dealt withe For
exampley before launching any land-reclamation programmes it is
necessary to know whether soil salinityzalkalinity in a certain
area is the result of mismanagement or of unavoidable geological
CausesSe

C. _Stocktaking_of existing_programmes and projects

51« A stocktaking of existing programmes and projects to
determine their relevance to and effectiveness in combating des~
ertification is necessary in order to identify gaps and formu-
late subsequent policiess programmes and projectse This should
include the assessment of existing intitutions to evaluate
whether they are adequate for dealing with desertification prob-
temss

0. Formulation of reorientation of land-use policies

e e e e i i S A . S e o Wil e N e (lt

52« In generaly agricultural resource management and deserti-
fication control is suffering from the lack of coherent inte-
grated land-use policies oan a national scalee This has been one
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of the major constraints or ecolegicaliy-sound rescurce develop-
mente. Most of the conservation work in the countries of the
region has been implewmented sporadicaily on an occasional basic,
overall resource conservastion and dewvelopment strategies have
not been developed and ne country in the region has yvet estab-
Vished an institutional infrastructure capable of formulating
and carrying out programmes of the type and magnitude that are
required. The development of adeguate policiess rupported by
the necessary services to implerent programmes effectively may
take considerable efforts time and moneys Howevers this process
could be shortened and mistakes avoided by drawing upon the
experiences of other countries in the reqgion or elsewhere.

Es__Development of asppropriate legislation

53. It is important to realize that lawe in itself, is not an
instrument of resource management. Most of the existing rele-
vant legisiation has been drafted for specific sectors and not
from an integrated environmental perspective. The legisltation
has been generally negative in its tmpacts and has wusually
stressed what should not be dones without providing any quidance
on how the problems should be solvede The legislation exists in
a8 policy vacuum and very little of it is appliedo Effective
legislation must take into account the social and economic rea-
sons lying behind the abuse or misuse of resources. Legistation
should then be drafted in the context of a comprehensive and
constructive resource-management programme. It should provide
workable alternatives to current abuse and misuse of agricul -
tural resourcess. [t is not simply a question of preserving the
environment at the expense of the local population. Rather the
challenge is to find 2 way of providing these people wWith the
oppurtunity to make a decent 1living without degrading the
resource base.

F._ Creation_and_strengthening of an institutional framework

SGe Past attempts at improved management and development of
natural resources have been marked by a high rate of failure,
not because of a lack of appropriate technologies but because of
institutional inadequaciese. The institutional structures cre-
ated for or entrusted with the responsibility of solving ecolog-
ical problems either were incorrectly designed or were not given
the necessary Financial and administrative authority to deal
with the complexity of the problems. On a national! basis fews
if anys of the countries in the region have institutions carry-—
tng overall Tresponsibility for the development of natural
resources. Although most of these countries have Ministries of
Agriculturey the responsibility for developing specific sectors
such as agricultural cropse irrigations soi! conservation, range
managements animal production and forestry lie within their
tndividual departments or under d:fferent ministriess which tend

3i



E/ECWA /XL /4/Addel Part I
Page 32

to pursue their own special programmes without much
co-ordination between theme

55« A rather common national response to the United Nations
Plan of Action to Combat Desertification has been to look for
specific projects to be conceived and implemented in isolation
by the existing ministries/departmentse Such a response has
usually been inadequate considering the characteristics and mag-
nitude of desrtification probless. The entire institutional
framework for decision-makings planning and co-ordinating with
regard to natural resources management needs to be involved and
musty thereforey be redesigned to take over this responsibilitye
Howevery it may not always be necessary to establish new insti-
tutionse It is more important to incorporate the ecological
dimension effectively into the existing institutinal frameworke
Howevere this can be achieved only if ecological problems are
approached in an integrated fashion. €cological problems result
from the interaction of many physicals socials economic and even
political factorsy and can only be dealt with from this perspec—
tive.

Ge__Development of researchy education _and training

——— i ——— ———— b - P

56e Once the weakness in existing institutions have been
identified and proposals for new institutions Fformulateds they
should promptly be linked with supporting researche education
and training institutionse The technical capabilities of these
institutions should in turn be strengthened to enable them to
cope with their new taskse It wmust be emphasizeds however,
that education and traininges in order to be effectivey should be
oriented towards the development of skills to meet the actual
needs of each country. Agricultural research must be conducted
with an understanding of the politicaly econowmic and social
forces within rural communitiese Otherwise the implemented pro-
grammes are almost certain to have a very limited impact and,
indeede may exacerbate existing problems in rural societiesa
Without a complete understanding of the options open to the
majority of farmers and of the knowledge and skills that farmers
possesy agricultural research is likely to reinforce the narrow
objective of output maximization through modern production tech-
niques that exploit and destabilize rather than provide
sustained and people-oriented developmente.

He__Planning_for integrated development

57 Adequate provision must be made in the national develop-
ment process for the protection of the natural resource base,
which has not yet been given adequate priority in national plan-
ning processes in the regione

58« In this regardy it is necessary to appreciate that the
sectoral or unilateral appraoches to overcoming Yand-use prob-
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lems are generally Counter-productive and can lead more often
than not to further degradation of the natural resourcese A
number of examples of such approaches in the region can be cit-
ede such as the extension of irrigated crop production or
unsuitable soilsy leading to waterlogqging and salinity problems;
extension of rain-fed cultivation to marginal areas where there
ts a3 high risk of crop failure and soil erosions and thus the
danger of inducing desertification; increased application of
veterinary practices for controlling livestock diseases without
concomi tant measures for increased feed production; haphazard or
unplanned development of watering points for Jlivestock in
range-ltandsy leading to serious overqrazing and depletion of
natural vegetation; and unplanned exploitation of forest areas
and woodlandsy causing deforestation and degradation of wat-
ersheds.

5% The central issue is the need to integrate all the fac-
tors that have contributed to the the present situation into a
comprehensive package of measures to ensure that lasting damage
to land resources does not occure For examples successful soil
conservation needs more than just the application of erosion
control methodse It needs an overall land-use policy in which,
among other thingsy s0il and water conservation is an integral
parte Also in this context the complementary nature of the
relationship between range are arable land is of vital concerne
Effective measures which integrate crop production with animal
husbandry would undoubtedly lead to better overall management of
the natural resourcess Llikewisey the complex relationships
which exist between forestses ranges and cul tivated lands dictate
that an integrated solution should be sought iFf effective man-
agement of any watershed is to be achieved. This implies, for
instancey the development of multiple land-use systems which
preserve the balance between the available land and water
resources and their uses. An integrated system of planning Ffor
resource use has to be instituted to avoid any gaps or dupli-
cation of effort. The integrated development approach deals
simultaneously with the three universal basic development objec~
tives which are wusually handled separatelyy namely: (3)
increased production; (b) increased and fairly dispersed
incomes; and (c) conservation and development of natural
resourcess Thisey howevery is a difficult task and would require
both political will and a multidisciplinary planning approach.

I.__Participation_of the population in the
implementation_of development strategies

60. The important problem in the field of resource management
and development in the ECWA region is not a lack of relevant
technology or even of financial resources but the lack of
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defined strategies ensuring effective implementation of pro-
grammes and projects with full involvement of local populationse

61l. Integrated development strategies should take into
account the need for an adequate study and understading of the
prevailing socio-economic conditionse A traditional land user
cannot be expected to participate in any proposed land-use
changes unless he is convinced that such changes will lead to a
substantive improvement in his living conditionse This empha-
sizes the need for an effective dialogue between the planner and
the land user before any action to improve the management of the
natural resources is designed and implementeds 1In this context,
it is important to appreciate that where implementation strate-
gies are harmonized with traditional systemse they have a better
chance of acceptancee Compulsion alone cannot lead to the suc—
cess of conservation programmese Such programmes can only be
effective where the authorities use demonstrations extension,
and education programmes» coupled with appropriate incentives,
to promote the understandings intereste and co-operation of the
public in general and the land users in particulare Only through
the effective participation of the local population can resource
degradation problems be solvede.

d=__Reqional _and_international co-operation

62. Common problems faced by the countries of the ECWA region
could be solved more effectively by combining financialy techni-
cal and manpower resources available in the region and seeking
solutions appropriate to national needs within a regionally
co-ordinated programme. Co-operative regional training pro-
grammes are needed to support integrated approaches to natural
resources assessment and managements Such programmes could be
arranged by existing regional training institutions to educate
policy-makerss plannerss and managersy as well as to develop
scientific and technical capabilitiese An important objective
for regional co-operation should be the strengthening of exist-
ing regional institutions and the development of reqional
desertification centres for the transfer of information and
technology.

VIII. PRNOPOSALS FOR FUYURE ACTYION

63. The secretariat’s work in the field of desertification
over the past few years indicates that in view of limited
resources available under the regular budgetsy it would De appro-
priatey to emphasize the secretariat®s work in only a few cru-
cial areas and to make concerted efforts to mobilize
extrabudgetary resources.

64. The two crucial areas on which the secretariat should
concentrate in the future are:
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(a) Provision of direct assistance to countries in the
formulation of comprehensive national plans of action to comba?
desertification and in the preparation of specific projects;

(b) Establishment of a network for the exchange and dis-—
semination of information between countries and between regions
on desertification control approachess methodologies and tech-
niquese.

65« Of the seven project proposals presented by the secretari-
at for bilateral financing during 1982y only one relating to a
study on pastoral development and range management strategies is
in the process of being fundedy by the Federal Republic of Ger-
manye The financing of the remaining six project proposals
would greatly strengthen the secretariat®’s programme in this
fielde These project proposals are:

{a) A feasibility study on the establishment of a
Regional Desertification Communication and Development Support
Centre ($ 3%,000);

{b) An expert meeting on desert afforestation in the ECWA
vregiony based on the experience of the United Arab Emi-
ratesy ($45,000);

{c) A case study on economic analysis of conservation
action or desertification control ($51,000) ;

(d) A regional workshop on multiple resource use manage-
ment systems ($75,000);

(e) A training course on land use planning in natural
resource management ($116+500};

(f) A study on risk management in arid zone agricul ture.
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EXECUTIVE SUMMARY

THE ROLE OF AGRICULTURAL PRICE POLICIES IN AGRICULTURAL
AND RURAL DEVELOPMENT IN THE ECWA REGIDN
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le Agricultural price and subsidy policy is one of the key
factors affecting agricultural productiony as well as rural and
national developmente recognizing thisy the Economic Commission
for Western Asia has undertaken two case studies devoted to the
pricing of cerealse The problem of cereals was chosen because
of the importance of that product in Ffood consumption and in
food/security policye The fact that cereals are not perishable
and can be stored is an advantage for the implementation of pol-
icies aiming at stabilizing pricese. Furthermorey grain
production is very often the sole crop production possible on
rainfed Yand and the profitability of cereal farming is the key-
stone of any policy aiming at developing dryland arease.

2e The two countries selected, Irag and Jordan, both have con-
siderable agricultural potentialy but their situations differse.
Iraq has enough financial and Vland resources to expect
self-sufficiency in major cerealsy while Jordan faces the prob-
lem of the optimal use of relatively scarce financial! and land
resources for dry farminge The two countries have a different
economic orientation: Iraq has a central planning system where-
as Jordan has a free market systeme In both casesy however,
there is an active price and subsidy policy in support of cereal
production as well as significant subsidies for consumerse. Sup-
port prices are entirely financed by government budgetse

3. In the following sectionsy three aspects of agricultural

price policies are discussed: support of farmers®' incomes;
incentives for increasing production; and rural developmente

Ae_ Cereal price policy as_a_support for agricultural income

e The main objective of a cereal price policy is to secure a
certain level! of income to farmers. To reach that ob jectivey
minimum prices are guaranteed ot which the Government buys any
quantity of cerealy provided quality requirements are met. When
the entire cereal market is controlled by the Government, that
price is the effective farm-gate pricee In Iraqe the minimum
price is announced before the sowing season and may be increased
tn case of a bad harveste In Jordany the wminimum price is
announced before harvest time and it has two effects: {(a) 1t
limits the price fluctuations on the free market especially har-
vest time when small farmers who lack storage facilities have to
sell their produce at low market prices; (b)) It sets a lower
time to market prices because farmers who have stored their pro-
duce will keep it until the next governmental purchasing
campaign if the market prices appear to be lower than the offi-
cial pricese.

Se In order for price stabilization to effectively improve the
small farmer®s incomes the minimum price must be set at a fair
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leveles The absolute minimum level of the support price is easy
to define: it is the cost of the equivalent imported commodity
delivered at the main destribution centres (CIF price plus han-
dling and transportation charges)e In Jordane, the support price
of the main cereals is above that level; in Iraqe the ratio sup-
port pricefadjusted import prices is slightly wunfavourable to
farmers owing to the exceptional transportation costs generated
by the present conflict situation.

6e The relative minimum price level is more difficult to
define: the support price must be set at a level to secure at
Teast 3 constant purchasing power to cereal farmerse. The compu-
tation of that vrelative minimum level must take into consider-
ation the profitability of cereal Ffarming (production costsy
productivity) and increases in the cost of livinge That aspect
is very sensitive in the two reference countriesys both of which
registered a boom in their economy during the past decade lead-
ing to a dramatic increase in the purchasing power of their
urban populationse The productivity of cereal farm- wming dit
not increase significantly during the decade in rainfed farmse.
In order to measure the increase in the cereal farmer®s purchas—
ing power farm/ gate prices are compared with general consumer
price indexes (subsidies on farming wmaterials do not substan-
tially affect the cost structure because of the 1low rate of
fertilizer use)e 1In both countriess the results are unfavoura-
ble to cereal farmerse. ULereal prices did not increase in line
with the increasing imbalance between local supply and demand;
the gap was filled by importse It is thus recognized that
increasingly unfavourable terms of trade have sped up
rural-urban migratione In order to reverse that situationy
cereal prices would have to be increasede Sucth a policy would
involve a heavier financial burden on the government budget if
consumer prices for cereal food had to remain lowe The solution
would be to have farm productivity substantially improved
through the use of modern technologye. In that context incentive
price policies would play an important role in the rationaliza-
tion of the farming process.

Bs The effects of price policies on production

Te The results of incentive prices to promote increased pro-
duction and the use of improved technology have not been unsuc-
cessfule An econometric study has shown that Farmers in Iragq
are price responsive but that the positive effect of incentive
price is hampered by several constraintse Some of these con-
straints are naturaly such as the uncertainity of dry farming
under Fluctuating weather conditionse But other important con—
straints are linked to the unfavourable economic environment for
cereal farming on dryland.
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8e Indeeds dry farming has not received the same attention
given to irrigated farming in development planse. The relative
tack of interest in dry farmings in Jordan andy to a lesser
extenty in 1Iraq when compared with irrigation projects can be
explained by (a) the higher variability of yields in dry farming
which Teads to higher risks; (b} the better control of irri—-
gation projectsy which are more limited in scale than dryland
projects; and (c) the difference in types of investments since
an irrigation project is similar to an industrial project and
can be done on a turn-key basis while dryland development gives
less importance to technical aspects bu involves an in-depth
reorganization of private and administrative servicesys land con-
solidationy infrastructure investment, etce.

9. Because of the lack of support for dry farming production
technologies have remained more or less traditionaly despite an
active price and subsidy policy on agricultural materials (no
custom duties on imported agricultural materials in Jordan; sub-
sidization of chemicals and machinery in Iraq)e TYhe neglect of
improved wmodern technology has affected Ffarm productivitye
Yhusy cereal yields in dry farming areas did not register a sub-
stantial improvement during the 1970se.

10 Incentive prices are not given for commodities grown in
rotation with cereals when modern technology is usede AN incen-
tive price for these commodities (legumesy forage crops) would
promote the replacement of the traditional ‘'cereal/falliow rota-
tion for a more incentive rotation which could provide materials
for livestock productione

11« In the pricing systemy wheat has received the most atten-
tion because of its importance in human consumptione Neverthe-
lessys in the long run increasing attention will have to be given
to barley production because: (a) fodders crops are essential
for the development of livestock production in order to meet the
increasing demand for meat and to avoid large importation bills;
and (b) in semi-arid zoneses or land affected with salinitys bar-
ley is the more suitable cereal because it is less affected by
adverse conditionse Better pricing for barley would be econom
ically rational (anticipation of future demand) and would
improve the situation of farmers working on marginal landse

Ce__Price policy as_a_support for rural development

12. In addition to the direct effects of agricultural price
policies on agricultural income and productione agricultural
prices affect rural developmente Projects willing to introduce
improved technological packages must be implemented within a
favourable financial environmente This is not always the casee.
In Jordan where studies have been conducted on the economic
viability of new technology for rainfed cereal farmings the
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actual pricing system leads to the high probability of negative
financial returns because of weather flucttuationse. Obviously
farmersy will be very reluctant to use new technology if the
situation is not improved (subsidization of materials and crop
tnsurance schemes). Valuable development projects may be jeop-
ardized by producer prices which do not refiect the true value
of agricultural commoditiese This is often the case for cereals
because the conflict between incentive Ffarm prices and low food
prices tends to slow down the increase in prices paid to farmers
itn order to limit the burden of subsidies on the governmental
budget. DOn the other hands prices and subsidies used alone are
not sufficient to promote the use of modern practices among the
population of small farmers and must be linked with strong
institutional services (credite extension servicess etce)e Oth-
erwise the new technology will increase the gap between small
and large farmerse.

13. Un a more technical leveles cereals are very often advocated
in rotation with vegetable or cash crops in irrigation projects
because the use of cereals improves soil fertility and disease
ctontrole In Facty however this practice is rarely implemented
because the cash crop production brings greater financial
returnse Special incentive prices or subsidies financed at the
project lTevel by land taxation are needed to encourage the use
of cereals in rotation with other cropse.

l4 National! development is very often biased towards urban
developmente The bias against agriculture takes the form of
unfavourable terms of trade leading to an income transfer from
rural areas to urban onese Scant attention has been directed to
the participation of the rural population in the national! econo-
my and to their potential role in the development processe
Better agricultural prices would not only lead to greater equity
between rural and wurban populations but a2lso secure a sound
basis for further development.

Ds __Lessons for consideration

15« Agricultural price policy plays a central role in agricul-
tural developmente Its role has been recognized by all the
countries of the ECWA regions but policy implementation faces
several difficultiesy such as the conflicting demands Ffor fair
prices for farmers and cheap food in citiese In practices price
policies are often formulated on an ad hoc basise. Improvement
muste thereforey start with an in-depth evaluation of policy
implicationse spill-over effects and impact on main development
objectivese

16. At the production levele, the 1lack of price incentives

greatly affects the rational wutilization of agricultural poten-
tialities and holds up the promotion of modern technologye
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Price stabilization and better farm-gate prices are more attrac-
tive for small farmers than input subsidiese Neverthelesso any
improvement of the small farmer®s income cannot be secured with-
out effective measures to increase productivitys especially in
dry farminge Incentive prices must cover the crops grown in
rotation with main productse In that respects closer attention
has to be devoted to fodder production in the light of the need
to develop livestock productione

17Te General consumer subsidies impose a heavy burden on the
public budget. They must be progressively substituted by tar-
geted social programmese.

18. At the institutional levely, agricultural price policies
must be closely 1linked to medium and long-term development
plans. Extensive price measures must be taken on the basis of
in-depth analytical preparation backed . by a sound information
and data system. In that respecty close attention has to be
given to the analysis of the food and agricultural economy and
its implications for national developments.

19« Financing of subsidies must be carefully selected in order
to avoid too large an increase in the monetary supply leading to
inflationary pressurese. Ideallys support prices and subsidies
must be financed by the tax systeme.
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THE ENVIRONMENTAL IMPLICATIONS OF ENERGY PRODUCTIGN
AND USE IN ECWA COUNTRIES: THE OIL SECTOR
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| This study aims at examining the effect of the cil industry
on the environmente particulariy in the oil-producing countries
of the ECWA regione. The oil industry encompasses the process of
oil extractions transportation and further processing into finail
refined productse In terms of the environmental effects of the
oil industrys the study focuses on the current situation in the
oil sector of the oil-producing countries of Western Asiae The
Gulf States comprise the subreqgion which is most exposed to
environmental problems in general and to pollution in partic-
utars This is not surprising if one considers that the ECHA
region contains some 40 per cent of the tota! proven oil
reserves and 13 per cent of the world gas reserves {1980) O0Cil
production has been escalating throughout the past years from
9.8 million barrels per day (b/d) in 1970 to 165 million b/d in
1980 and hence there has also been an expansion of backup ser-—
vices such storages shippingy refinings etce

2o Since the Gulf region has the highest density and frequency
of oil tanker traffic of any regional sea or oceanic areay it
atso has a high level of marine pollution.

3. The industrial development undertaken along the coastal
areas will have some bearing on the quality of the environmente
Therefores an Environment Impact Assessment (EIA} has to be
developed prior to any economic develgpment, The ETA should
addressy inter _aliay present environmental statuse target envi-
ronmental statussy type and quality of prospective emissionss
tmpact of emissionsy emmission controly control technologye
emission and environmental status monitoringes and economics and
cost effectivenesse

4e The main objective of an EIR is to attempt to identify and
predict the potential environmental consequences of a devel op-
ment project. It is a very useful tool but needs further adap—
tation to the characteristics of the regione By generating
options and their impacts at early stages of project planning,
the quality of the final decision would be in line with the
principles of sound developmente

Se Such considerations in the decision-making process as out-
lined in this study can lead to improved source con-
trol/management of existing emissionsy active treatment of
hitherto uncontrolled emissions; control of total environmental
impact by application of more rigourous emissions standards in
an expansion sector than would apply te a ®grassroots® develop—
menty examination of the impact of operational scale upon
resource demand; recovery and reuse of watery and provision for
the environmental impact of any planned future expansione

6o Owing to the oil discharged into the Arabian Gulf during

the transportation of petroleum products, the marine environment
of the Gulif has become a major concerne The average amount of

471



EJECWA/XIf4/Addel Part I
Page 48

oil discharged during a ballast voyage is estimated to be ahout
D35 per cent of the dead weight of the shipe.

Te Massive oil spills are also a source of pollution to the
marine environment. Thus there is 3 need for a close interre-
lation between measures for the improvement of safety at sea and
those directed specifically towards pollution preventione

8e The most apparent danger of offshore oil exploration and
exploitation in the marine environment is the ever—present dan-
ger of a blow-out and oil spills with the accompanying physical
and chemcial poliutione. The adverse effects of such phenomena
on both living and non—-living components of the environment are
aggravated by the decomposition products of oil which enters the
trophic fooa chain and causes deterioration of marine food qual-
ity.

2 The main potential problem in offshore and on-land opera-—
tion is blow-out. A strict well-controlled programme is essen-—
tial as a preventive wmeasure for mitigating the problem. A

blow-out contingency plan should supplement the usual preventa-
tive measures takene

10« The pollution combat measures taken within the contingency
plan for a given site are outlined in this studye Furthermorey
methods for dealing with o0il spills are reviewed in order to
identi1fy the advantage and disadvantage of each method according
to the extent of the spill.

1le The study also reviews the current situation in the oil
sector with due regard to development and its implications for
these operationse The scope is limited to the countries that
heavily depend on 0il as the m3 jor income generatory namelys
Bahraine Iraqe Kuwaity Qatary Saudi Arabia and the United Arab
Emiratess It is hoped that in the futurey the study wiil be
expanded to ctover other Gulf Statese

12. In Bahrains the energy-intensive and oil-related industries
are bound to cause environmental problems. These are aggr avated
by the fact that Bahrain is an island of a limited small area
and it is situated in the middie of the Gulf where the probabil-
ity of water pollution is very highe Certain measures are being
introduced to mitigate the environmental impact of the oil-based
tndustries in the islande Examples include the extinction of
gas flares in the oil fieldss modernization of the flare system
of the refineryy introduction of new systems and the replacement
of the turned-out ones in the polluting industries and the moni-
toring of the potential pollutants within each plant in order to
minimize their environmental impactsy etce. Howevery there s
stil! a3 need for a comprehensive environment protection policy
for the whole oil-producing sectore
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13. In Iraqe the complexity and diversity of environmental
problems have encouraged the Government to give due consider-~
ation to environmental matters in their development plans.
Research activities are being conducted to determine the nature
of environmental poliution encountered in Irage The main pol-
Tution in the north resuits from gas flaring since more than 80
per cent of the gas produced in conjunction with oil recovery is
flareda The resulting sulphur dioxidey carbon dioxide, etCe
are emitted into the atmosphere. Part of the hydrogen sulphide
is utilized in the sulphurization plant in Kirkuke Some sulphur
units are alsc under constructione Unless proper control meas-
ures are takeny these units will surely add considerable toxic
emissions of sulphur dioxide to the atmospheres In Baghdad, the
major source of pollution is the Daura refinery and the heavy
oil burning in the brick plantse It has been noted that large
amounts of carbon dioxide and sulphur dioxide are emitted from
the heavy oil treatment plante Furthermore, +the annual pro-
duction of the brick plants which is nearly 900 million pieces
requires 200,000 tons of heavy oil leading to an emission of
134000 tons of carbon dioxide. A reconnaissance survey analys-
ing the effect of lead emissions from vehicles in Baghdad on the
inhabitants and on palm trees was conducted in (981l

14« In Kuwaity a large number of environmental! management and
pollution control measures have been undertaken and implemented
for the petroleum industrye. The oil-related industries are
principally concentrated in the Shuaiba industrial areae In
1966y for exampley the inhabitants of Shuaiba village were seri-
ously affected by two polluting incidents resulting from the
thermal operation start-up of the sulphuric acid plant which
emits high concentrations of sulphur dioxide. Marine pollution
is another environmental problem facing Kuwaite The industrial
area of Shuaibas which stretches some 25 kilometres along the
shore south of Kuwait cityy is the main source of industrial
pollution. The main pollutants emitted into the atmosphere are
sulphur dioxides hydrogen sulphides carbon dioxide and hydrocar-
bonse The Government is actively trying to take appropriate
measuyres to avoid any damage to the environment. In the Shuaiba
areas a Pollution Control Centre was established in 1968 to
fight water and air polliution. The Centre also establishede in
co-operation «ith government bodies the so-called "Code of Prac-
tice and Environmental Guidelines®™ that sets up the criteria for
control of gaseous particulate emissionse Pollution of territo-
rial marine waters by ships is strictly controlled under the
provisions of the law enforced by the Ministry of Communi-
cationse. In August 1980 1law No. 82 on protection of the
environment was pubtished in the Kuwait Official__Gazettee By
this Jawe an Environment Protection Council was established
under the chairmenship of HeEe the Minister of Public Healthe
The objective of the Counci) as outlined in the law has to be
achieved through establishment of an Environmental Protection
Department. Kuwait can thus be viewed as a model example in the
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region of a country which is addressing environmental awareness
through well-established mechanismse

15« In Qatary plans are under way to lessen economic dependency
on income generated by oil exports and to build a large indus-
trial base for processing o0i) and gase Most of the recent-
ly-built plants have instruments to control pollution emissionse
But in the absence of rules and regulations on environmental
protectiones these measures will! not provide substantive support
to environmental protection at the national level. Many studies
concerning industrial pollution are being carried out in Qatar
with the co-operation of the Doha-based Gulf Organization for
Industrial Consultinge VYhese studies call for the prevention of
poliution in its preliminary stagess through implementation of
pollution control within industrial plantse This would prove to
be efficient and less expensive than cleaning the environment
after pollution occurse

16 In Saudi Arabias a3 large part of the oil revenues after
1973 were alliocated to the development of the oil sector Ffor
expanding the facilities existing then and for building new
treatment unitsy pipelinesye ports and petrochemical complexese.
Thereforeey the oil industry in the Kingdom is presently undergo-
ing large expansions that will have some adverse effect on the
environmente. But a separate study is also needed to assess the
future environmental impact of newly-introduced industriese

17« In Dubais the development priorities call for the estab-
Vishment of large-scale industries based on oil and natural gase
The energy-intensive and oil-based industries will impose con-
siderable stress on the environment and will expose a large seg-
ment of the population to new environmental hazards if no
appropriate measures are taken to control their emissions and
wastese HWith all these major expansions in the industrial sec-
tory the United Arab Emirates still 1lack a comprehensive
environmental legislatione In 1978y an executive committee for
public safetys professional health and protection of the envi-
ronment was formede Later in February 1978y a Supreme Committee
for the Environment was formed under the chairmanship of H.Ee.
the Minister of Health.

Concluding_remarks

18« The assessment of potential environmental and social
impacts of petroleum projects is receiving increased attention
today from the public at largey from varitous governmental agen-
cies and from other institutions that are unwilling to accept
compromises in their efforts to maintain or improve the quality
of lifee This increased emphasis on social welfare and the neg-
ative side—-effects of 1large adevelopment projects is the result
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of past failures to recognize their importance in the industri-
alized worlde As a result of this failure to identify and plan
for the impact of developmente many regions and communities have
had to suffer long-term financial distress and their quality of
Vife has been seriously degradede.

19« Another result of the environmental failure experienced in
developed countries is the attention which has been drawn to the
issue of environmental preservatione. Existing industries as
well as on those in the planning stages are currently being
forced to face this issues This is specially evident in the
field of enerqy and alternative energiese where a powerful
struggle persists between private and governmental groups dedi-
cated to the preservation of the environment and those
responsible fFor the growth of the industry. Inasmuch as the
sensitization with respect to pollution in the industrialized
countries is the result of experiencing its consequencess it
becomes beneficial for the ECWA countries which are presently on
the path to industrialization to learn from the mistakes of oth-
er countries so that the socio-economic and environmental costs
can be avoidede.

20« An organized efforty extending beyond individual countries
should be dedicated to preserving a healthy environment along
with the growth of oil-based industries; this would reflect the
principle of balance between environmental protection and indus-
trial developmente.

2le The protection of the environment should servey sooner or
tatery the aims of any development plan. Development and envi-
ronmental protection are not incompatible; rather environmental
protection is in itself a protection against the negative
effects of the process of development. Thereforee in structur-
ing development policiesy programmes and planse immediate and
Yong-term environmental considerations must be taken into con-
sideratione

22. Since the development of the ECWA region 1is essentially
geared to energy and high levels of energy consumption in the
various sectors such that the standards of 1living are measured
in per capita energy consumptions the development planning
should be modifiedy not only in terms of economic value added or
GNPe but also with respect to ecological considerationse. In
other wordss the quality of life should become the main criteri-—
on of development activities, considering that both mental and
physical welfare are the ultimate objectives of developmente

23 Governments in the ECWA regione especially in the
oil-producing countriesy are becoming aware of the environmental
consequences of their development plans and the importance of
prevention and control! methodss but they have not yet trans-—
formed this awareness into laws or regulations to preserve their
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environmente Preliminary efforts at the individual country Yev-
el are not only desirable but also essential as a first step
towards implementing regional measures to control the environ-
mental pollutione which requires much time and efforte Regu-
lations pertaining to the pollutant-emitting industries should
be legislated and enforced. Such measures on a national level,

would prove useful in the future co-ordination of regional and
international anti-pollution controle
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THE FUNCTIONING AND DEVELOPMENT
OF SELECTED CONSULTING AND ENGINEERING DESIGN
ORGANIZATIONS IN THE ECWA REGION
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A« __Background

l« The raole of consulting and engineering design (LED} in the
development process is rveceiving the increased attention of
researchers and policy- makers in the member States of the ECHA
region. Although it vremains a fairly new and not sufficiently
explored field of researchy its importance for the development
performance of developing countries in general and of the ECLHA
member States in particular has been recognizeds This is so
despite the fact that consulting and engineering design is 2
hidden and to some extent abstract development issue which lies
behind the realization of development projects which range from
infrastructure facilities including buildingse hotelss roadss
highwayss railwayss airportse harbourses power stationse elec-—
trical transmission networkse telecommunication projects etce. to
urban development schemesy agricultural production unitsy and
industrial plantse CED consists essentially of mental activ-
ities needed to optimize investment in all its forms through a
set of organizational structures which allow scientific techni-
cal and economic knowledge to be inteqgrated and converted inteo
designs and specifications for the construction of projectses
Howevery discussion of this issue is constrained by the small
amount of literature available in this fieldy and the novelty of
this research areae. Thuse conceptual and measurement problems
persist and the need for further empirical research i1s evidents
These factors prompted the undertaking of the study which is
summarized belowe .

2. The case studies discussed herein are about two mature Arab
Consulting and Engineering Design Organizations (CEDDs) of dif-
ferent types selected from different countries of the ECNWA
region. The organizations are not necessarily representative of
the functioning and development of CEDOs in the ECHA region in
generals Thusy there is a need for further empirical research
aimed at generating understanding and knowledge about the estab-
lishments growth and performance of various types of CEDOs
operating in the ECWA countries. Until such research is carried
outy recommendations in the form of prescriptive policy action
cannot realistically be made. Howevery a wealth of general! rec-—
ommendations bhas been suggested in the literature about the
development of a CED capacity in developing countriess The most
important of these have been reviewed in an ECWA study completed
in 1982 (E/ECWHA/NR/B2/3)e That study presented a demand-side
perspective in that it focused on C(ED servicese at the level of
investment projectsy which were a2 response to 2 certain pattern
of demand generated by infrastructure and industrial production
facilitiese The present studys on the other handys deals with
the supply aspect of CED servicesys and more specificallys with
the functioning of one private independent and one state-owned
CEDU. TYhe conclusions which can be drawn here: howevere. do not
have a general validity., because they follow from analyses per-
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formed around the two selected CEDOs. The private CEDO
(referred to hereunder as X) operates mainly outside the country
where it is basede 3nd the state-owned CEDO (referred to here-
under as Y) provides services for domestic investment projectse
The similarities and differences in their functioning and devel-
opment have been identified and are reflected in the conclusions
mentioned below:

{a) the environment within which the ¢two CEDUs operate
seems to have influenced the pattern of their emergence. While
X was established by an independent group of professional engi-
neers and grew in one member State of the ECWA region where the
private sector was fairly well developed and played a dominant
role in the national economy, Y was established by the Govern-—
ment and developed in a country characterized by its centrally-
planned economy;

(b) The initial objectives set for these CEDOs at the time
they were established have influenced their pattern of growthe.
While X was from the beginning intended as a multi-disciglinary
CEDC not confined to any specific category of investment pro-
jects Y was designed to provide technical services mainiy to the
0il sector which was characterized by its 1large public invest-
ment programmese. This led to the involvement of X in different
types and cateqgories of investment projects and of Y in projects
pertaining to oil-field development and transportation and stor-
agey particularly during the first ten years of its functioning;

(c) The organizational structure of these CED0Os seems to
be functionally related to their size. Both of the organiza-
tions are considered to be largee Howeveres X is much larger
than Y and accounts for about five times the total number of
personnel employed by the lattere This seems to have led Xy
more than Ys to adopt a stable and formal organizational struc-
turey acquire an intensive multi-disciplinary character and
develop a fairly high degree of built-in standard procedures and
mechanisms of work;

{(d) The type of clientele seems also to change with the
size of the CEDDe In its emarly stages of growths X relied more
on clients from the private than from the public sectore. Those
comprised about 60 per cent of its clientele during the first
five years of its operatione With the growth of the CEDOv how-
every state enterprises became its main clientsy amounting in
1982 to more than 95 per cent of its total clientele. As
regards Yy the type of clientele has continued to be the public
sector and more specificallys various ministriesy public author-
ities and state- owned enterprisesSe
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(e} Although X has started to operate in fairly diversi-
fied fields of activity (infrastructurey industrys agriculture),
its initial performance centred around certain types of infras-
tructurey mainly architecturals like housess office buildings
and touristic complexess It has subsequently moved into more
complex projects like irrigation workse highwaysy bridges and
damse It has further widened its fields of specialization by
handling large urban development schemes. ([t has also partic-
ipated in providing services to industrial production facilities
scattered among various sectorse. However the limited number of
industrial projects and their fairly wide sectoral distribution
allow only for certain tentative conclusions to be drawn regard-
ing the involvement of X in industrial activities. This
involvement seems to follow the pattern and stage of industrial
growth of the countries where X has been operatinges These coun-
tries have limited experience in industry which is still at its
early stage of developmente Howevere one can safely say that
the performance of X seems to conform with the generally recog-
nized pattern of CEDO developmente icee Ffrom a predominately
civil and architectural engineering type to a more complex type
encompassing civil engineering worky diversification into indus-
trial branchesy and involvement in technology—intensive
industrial production facilitiese.

{fF) Y has followed 3 different pattern oFf growthe It
started as a sectoral CEDO but developed later into a diversi-—
fied onee This development took place as a result of a govern-
ment decision to replace the sectoral CEDD by a more diversified
type;

(g} In its performances X has pursued the "project engi-
neer ing®™ strategy in that it has supplied some of the CED ser-
vices but has also assumedy on a number of occasionse overall
responsibility for project executione This is shown by the
heavy involvement of the CEDO in pre-investment services as well
as engineering designy construction supervision and project man-
agement servicese Y has generally followed the same strategys
but to a lesser degreey as Xe It has provided fewer types of
CED servicesy mainly to the oil sectory and has only recently
and after it was converted into a diversified CEDOs started to
assume overall responsibility For projectse In generals the
emphasis of this strategy is more on project execution than on
technology development;

(h) CEDOs are 1labour—-intensive organizations with high
professional qualification levelss In both X and Y the share of
professional engineers is larger than that of the technicians
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and the combined share of these two categories of personnel is
larger than that of administrative personnel. Furthermorey
technicians in both CEDDOs are abundant. This may be explained
by the fact that they are intensively involved in detailed engi-
neering and construction supervisione Thisy howevers is more
pronounced tn the case of X than Yy reflecting a deeper involve-
ment of the former in such servicese

(i) The wmarketing capability of X is fairly well estab-
lishede It is in effect one of the important factors to con-
tribute to its development and expansion. Because it is an
independent private CEDOs the availability of and access to mar-
kets constitute a necessary condition for its survival and
growth and thus the marketing structure of the CEDO is reason-
ably well organizedes Yhis is shown by the issuance of
pamphletsy brochures and booklets about its background and capa-
bilitiesy by systematic visits to the clients by the use of a
regular information system and by the establishment of a fairly
1arge number of branch offices which facilitate direct access to
clients and identification of potential projects;

(j}) In the case of Yy the marketing aspect does not have
the same type of importance. Being a state-owned enterprise
serving public investment projectsy the market for this CEDO is
mainly determined by the Government through economic policies
and plans translated into concrete investment programmes and
projectse Howevers the structural composition of public invest-
ment programmes and national policies for the transfer of
technology are two particularly important variables which affect
the volume and nature of demand for the services of Y and hence
its participation and role in investment projectse Hencey the
variables of paramount importance to the development of Y lie in
a set of co-ordinated government polticies which ensure that the

CED capacity of Y is optimally wutilized by the public and mixed
sectorse

(k) Closely related to the above point is the marketing
strateqy pursued by the two CEDOse. X has followed a diversifi-
cation and export- oriented strategye. It has mainly operated in
export markets covering a large number of countries and it has
participated in a fairly large number of projects of different
categories and Sizese These pertain to infrastructure and
industrys and within the two categories the projects have
belonged to diversified types of infrastructure activities and
tndustrial sectors. The main reasons for that appear to be the
capturing of large CED markets and the acquisition of diversi-
fied experienceses In the case of Y, the strategy pursued by the
Government has changed over time. It started mainly as a sec-
toral CEDD servicing projects which were predominantly in the
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0il sectore But after ten yearsy it adopted the diversification
strategy which enabled it to cover more diversified types of
investment projectse This was done because of a decision taken
by the Government to reorganize and enlarge the field of activ-
ities of this CEDOy which in turny, may have been dictated by
changes in the composition of public investment programmese.

(1} TVhe attitude of the clients of X has also changed over
times The confidence of state enterprises in the work of X has
increased with its performance and growthe At presenty more
than 95 per cent of the clients of X consist of public enter-—
prisess the attitudes and policies of which have an important
bearing on the CEDO's future development;

{m) The pattern of investment in the regions and countries
where the CEDOs operate has had a direct effect on their devel-
opmente This is shown by the fairly Ularge investment pro-
grammes/projects in urban development schemes which have led X
to develop an in-house multi-disciplinary capacity and Y to
change its strategy for handling such projectse Similarlyye
large investments by Governments in other types of infrastruc-—
ture like roadss highwaysy railwyss harbours and airports and
other transportation projects have made X build an integrated
CED supply capacity in this sectore

(n) The involvement of X in industrial projects has not
been a4s large as its involvement in infrastructure. As men-
tioned earliersy this may partly reflect the pattern and stage of
industrial development in the countries where the CEDD has oper-—
atede But at the same time it may be due to the comparative
advantage that X has developed in supplying CED services to
infrastructure compared to industrial production facilitiese
Another reason for that may be the heavy involvement of foreign
independent and captive CEDOsy particularly those contained in
foreign manufacturing enterprisess to provides through turnkey
contracts or licensing agreementsy the full spectrum of indus-
trial CED servicesy including process and product engineering as
well as specifications for equipment and design and 1layout of
industrial plantse.

(o) The role of X in industrial manufacturing facilities
has varied depending on the contractual ayreement signed with
the cliente But in generaly one finds that X has supplied
pre—investment servicesy mainly feasibility studiess for these
projects and detailed engineering design as well as production
planning and schedulings specifications for and selection of
equipment and construction supervision services. Process engi-
neering know-how has occasionally been supplied by the (EDO. It
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is important to mention here that the acquisition of foreign
industrial technology by this CEDO has centred around under-
standing the performance and characteristics of this technology
rather than on efforts to innovate on the technologies or intro-
duce significant adaptationse In other words the involvement of
X in industry-specific know-how should be viewed within the
"project execution™ strategy it has pursued over a fairly long
period of time;

(p) The technological capacity of the two CEDOs has devel-
oped in an implicit and explicit manner. The repetitive supply
of similar services to similar and diversified types of projects
has led over time to the appropriation by both X and Y of learn-
ing effects and hence accumulation of knowledge which has ena-
bled them to improve the quality and efficiency of their
servicess This has taken place implicitly with the growth of
CEDOs and with their increased involvement in handling projectse.
It should be noted howevers that the additional knowledge
acquired as a result of learning by doing seems to be more pro-
nounced when the CEDO handles different types of projects with
varying engineering characteristics and complexities. This has
characterized the implicit technological development of X while
that of Y seems to have been generally confined to providing
similar services to more or less similar types of projectse The
evolution of the CED capacity of these two CEDOs has also
resulted from explicit decisions and actionse ° The hiring of
qualified professional engineers has been the predominant mech-
anism for enhancing their technical capacitye This acquisition
of "person-embodied" technology has been Ffurther supported by
other means like in-house training programmess attendance at
seminars and training courses to upgrade the skills of profes—
sionals. The use of foreign expertise has also been resorted to
3s a moude of technology acquisition. This has 1led to the
absorption by X of engineering design know-how for providing CED
services to power stations and by Y of design services for han-
dling certain types of ocil projectss Direct investment in
technological knowledge has been identified in the performance
of X« This has led to the establishment oF a technical library,
computing facilities and maintenance of project recordse Yy OnN
the other hands has recently recognized the need and made plans
for such investments;

(g} X has succeeded 1in developing managerial skills at
various levelse Many of these skilis have been acquired by hir-
ing senior professionals with more than ten years practical
experience and others were developed through in-house and
on—-the- job trainings The mobility of staff among branch offices
and between these and Headquarters may also have contributed to
building up managerial talents. These have played an important
role in the successful development and functioning of this CEDN;
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(r) Neither CEDO has been engaged in developing in-house
technologiess These have been developed elsewhere but have been
acquired by the CEDODse X has actively participated in various
types of infrastructure projectsy the technology content of
which is generally established, fairly well known and accessi-
ble. It hasy however, adapted this technology to meet various
characteristics of projectsy locations, and countriess That is
evident in the CED services it has offered for infrastructurey
and particularly transportation and urban development, pro jects
in a fairly 1large number of countries with different soci-
o-economic and physical characteristicse

{s) Technical change experienced by the CEDOs does not
seem to be a function of the CED capacity only. It often takes
place in response to changing demands in product and input mar-
ketse This is evident in the widening of CED services supplied
by X as a response to demand generated by increased urban devel-
opment activities and diversified types of transportation
pro jects;

(t) Vhe capital of the two CEDOs ranges from $US 26 mil-
lion for X to SUS 1D million for Yo This capital is not large
and isy in effecte much smaller than that of foreign engineering
Firms of similar sizese The reason is that the latter firms
offer Financing services to usersy either directly or indirectly
through their close relationships with financing agencies, and
commercial and development bankse Such financing servicesy in
the form of loans and credits extended by CEDOs to clientse have
not yet sufficiently developed within 1local Arab CEDOs. This
integrated structure of financial and technical services within
the same establishment is emerging but its development is con-
strained by the absence of support or facilities granted to the
CEDOs by national commercial banks or financing agenciese The
performance of Xy for exampley shows that these banks and agen—
cies have not provided any support of this naturee That may
have adversely affected its negotiating ability to capture a
Yarger CED market and may have put it at a disadvantage
vis—-a-vis foreign engineering firmse In the case of Ye the
absence of financial services does not constitute a serious
problem for its development. This is because the Government has
control over the CEDO as well as the national banks and Financ-
ing agencies in the countrye. Furthermores projects for which v
has rendered CED services are generally those for which invest-
ment funds have been allocated in the state budgete However,
the existence of such a marriage between technical and financial
services may have placed Y in a better position and strengthened
its ability to monitor and follow-up on the implementation of
investment projects. It may also enable it to contribute more
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effectively to fund-raising activities on a bilateral and multi-
lTateral basis to fFinance developmental pro jecte. This marriage
in the case of a state-owned enterprise operating in a central-
ly-planned economy is more likely to be achieved through the
creation or strengthening of a built-in co-ordinating mechanism
encompassing the work of CEDOs and that of national banks and
financing agenciess

(u) It has been shown that the operation of X over a fair-
ly long period of time has not led to the establishment of link—
ages with research and development institutions in the countries
where it has operatede X has supplied CED services without
drawing on work carried out by those institutionse X has not
had a professional working relationship with academic insti-
tutions eithere. According to Xe¢ links with local machine and
equipment manufacturers have been establishedy, but no informa-
tion is available to analyse the type of this relationshipe

(v) X has had working vrelationships with regional and
international development organizations and funding agenciese.
We have shown that these have commissioned the CEDO to provade
services for investment projectss mainly for infrastructure. It
should be noted however that this linkage has gained in impor-—
tance with the growth of X and the development of its
technological capacitye. ‘

3. As we have stressed earliery, the study has focussed on two
types of CEDOs with certain internal characteristicse It has
discussed their evolution and more specifically their Function-
ings performance and growth over timey from creation to maturi-
tye. It has generated some knowliedge about the pattern of their
emergencey development path and linkages with other scientific
and technological functionse It i1s recommended that this
research exercise be extended to cover other types of CEDOs in
each one of the ECWA countriese This will serve to generate
information and analyses about the composition and structure of
a national (CED capacity in the member Statesy and the establish-
menty functioning and growth of independant and captive CEDOs
constituting this capacitye These analyses will help to identi-
fy key opportunitiesy principal problemss obstacles,
deficienciesy constraints and other critical endogenous and
exogenous variables inherent in the development process of a CED
capacity. On the basis of these findingses policies in consult-
ing and engineering may subsequently be formulated which take
into consideration the overall policy framework and contextual
factors prevailing in the countries of the ECWA regione.
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TECHNOLOGICAL DECISION-MAKING IN THE INVESTMENT PROCESS
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le« There is now increasing awareness of the technological dimen-—
sions involved in the development effort in the ECWA regione In
many of the ECWA countries there are now specialized insti-
tutions and government departments to assess technology agree-
mentss to select technologiess to identify problems concerning
imported technologys and to improve the conditions for the
development of local technological capabilities. There are,
howevery very few concrete studies available of the process of
technology decision-making in the investment activities in these
countriese Even in those ECWA countries which are comparatively
advanced in the field of development and industrial— izatione
there is very lTittle that can be obtainedy except for the offi-
cial documentssy to tell us about how technology decisions are
madees At besty what can be obtained are studies relating to
prefeasibility and feasibility studiesy to descriptions of pro-
duction processesy and to terms of agreement with foreign
supglierse But such questions asy for examples how the projects
are conceived; why a particular technology is selected; what
long—term factors have been considered; why one source of supgply
is preferred to another; who makes the decision; what alterna-
tives are considered in making them; and what consequences are
entailedy are still questions which are either not answereds or
are treated inadequatelys The same applies to the sub ject of
local efforts in the region to adapt imported technology and
develop Yocal technological capabilities. Although some of the
countries by now have more than three decades of history in
industrializations little is known about their experience in
adapting imported technologies to local conditionse and about
their successes or failures in developing local capabilities and
attaining self- reliance. This study deals with the type of
questions just mentionede.

Ae__Statement of the problem

2e The demand for technology is generated in two areas: through
investment in new projects and production facilitiesy and
through revivinge improving and expanding existing activitiese.
In the ECKA region there has beeny in the last three decadess
considerable investment in technologys Substantial Ffunds have
been spent on acquiring new technologiese particularly in manu-
facturinge

3« DOften the way in which this demand for technotlogy is
expressedy and the way in which the demand is channelled to a
particular type of supply sources plays a decisive role in the
development of the local scientific and technological system.
Thus in order to develop the technological base in any countrye
the Vocal system should be operated in such a way that the local
demand for technical knowledge is channelled towards local
sources of supplye Otherwise attempts and policies to develop
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or improve local scientific and technological capabilitiesy no
matter how seriouss would fail to achieve very muche.

4. The study therefore perceives the problem in the following
waye All important and broad patterns of demand for technology
are the resulit of a set of micro-decisions about technology
which are taken within the process of investmente This struc-
ture of micro-level decision-making ultimately determines the
sources and nature of technology needed in establishing and
expanding productione Policy efforts to develop the capabili-
ties to supply technical knowledge in various forms may be
rendered relatively fruitless ifys for examples the patterns of
demand do not impinge on the local scientific and technological
systemse

S. Howevers despite the importance of technotogy-decisions with—
in the investment processy very little is known about:

(a) Who actually takes the key-decisions about technolo-
gy?

{b}) Do different kinds of decision-makers in similar
situations take different kinds of decisions?

(c) What factors effort the way decisions are taken?

(d) Whene within the investment processy are key deci~
sions taken which more or less irrevocably fix the technological
dimensions of the investment activity?

(e) What options as to specifications and sources of
technology are considered within the decision-making processy
and what considerations influence the choices made? And is
development of local technological capabilities considered?

(F) What are the development implications of alternative
patterns of decision-making?

6o These are the type of questions which are considered in this
studye The information generated is based on concrete cases of
technology decision- makinge It is hoped that the information,
together with the methodology used. will help others to under—
take similar studies at national and regional levels.

Bs__The _working hyothesis of the study

7. The major emphasis in this study is on providing information
on technology decision-making in the investment process in
selected manufacturing activities. The study follows an analyt-
ical approach in which causes and effects are investigated to
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help technology policy-makers draw their own conclusionse. How-
every while this is the major aim of the studyes there are also a
number of wunderlying hypotheses which are investigated in the
Course of the study:

(a) That in the ECWA reqgion there has been some significant
adaptation and development of technology but this neither has
been properly recordeds nor have the right inferences been drawn
from ite. This situation is denying technology decision-makers
in the region the benefit of the learning process involved;

(b) That with careful research more appropriate technolo-
gies can be obtained and developede This would enable the coun-
tries concerned to follow a technology transfer process with a
lower degree of packaging and a lower costy and one which
ensures 3 higher degree of Vocal participation both in techno-
lTogical decision-making and in technological functionse.
Thereforey the learning opportunities will be enhanced and allow
greater acquisition of technical knowledqe;

(c} That although not always consciouslys or overtly stat-
edv some technology decision-makersy both in the publice private
and mixed sectorss are nevertheless aware of the long-run stra-
tegic consequences (learning opportunitiess self-reliancey etce)
of various technologies.

Ce_ _Methodology of_the study

\

B« The strategy followed in the study is to provide methodologi-
cal gquidance based on concrete case studiesy and engage
nationaly (and reqgional) institutions ‘themselves to undertake
simitar technology policy researche The purpose of the strategy
is to generate solid information on the basis of which useful
inferences can be drawne

9. Yo attain this endy the most suitable approach was to conduct
a comprehensive analysis of technological decision-making in a
small number of pioneering casesy where the type of technotog-
ical decisions taken have significant relevance to the type of
problems the region is facing in the field of transfer of tech-
nology and development of local capabilitiese

10« The factorsy which were taken into consideration when
selecting the cases were:

(a) The potential of the cases to enrich our knowledge

of the process of technology adaptation and negotiatione These
two factors are among the vital problem areas in the field;
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{b) The wusefulness of the cases for i1llustrating the
relation between the process of adaptation of technology on the
local level and changes in technology on the international ltev-
el. This included changes and Jadaptation in the production
techniquesy in the production processy in the product design and
the materitals used;

(c) The informative nature of the cases regarding the
role played by the process of the search for technology;

(d) The ability of the cases to show the effect of
access to the sources of technology changes;

(e} The potential of the cases to reflect the critical
importance of knowledge of the trade and keeping abreast with
technoloqical progress;

(f} The potential of the cases to illustrate the mech-
anism of technological decision-making;

(g) The inclusion of the cases of informative inter-
action between the process of decision-making and the trade,
economicy industrial and financial policies in the country;

{(h) The usefulness of the cases for depicting different
patterns of management and ownershipe

lle Two cases have been selected for this studye The first is a
factory which produces refrigeratorsy and the second is a facto-
ry whicth produces television receiverse The two cases are dif-
ferent in the pattern of ownershipes in the way they were
established and developedy in their operations financinge and
managementy and in their relation with suppliers of technology.
They are also located in two different ECWA countriese

12. The first case study is of Al-Haj*s Factories for assembling
refrigerators and manufacturing refrigerator partse This is a
privately-owneds and family-operated company with branches in
four countries. It produces commercial and household refrigera-
tors (which have open display shelves)e It has been responsible
for constructing and operating a refrigerator factory in another
Middle Eastern country with an output capacity of 150+000 units
3 yYeare This case illustrates the decision-making process in
the ingenious local technological adaptation and innovations
which were continuously introduced into the production methods
and processesy and which were the corner-stone in the company®'s
SucCCcesSe.

13 The second case study deals with a company which assembles
television receivers and produces television componentse. The
company was formed by amalgamating a number of small private
enterprises brought together as part of a government industrial-
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tzation strategy. It is a joint-stock holding company with the
State owning a larges but not the largesty sharee It is engaged
tn a number of manufacturing activities, but only one of its
major activities has been considereds, namely production of tele-
vision sets. The company is now composed of a number of inte-
grated factories and produces more than 1004000 television sets
A yeare It employs nearly 300 workersy and it is managed as an

independent enterprise. The decision-making process here was
studied at various stages: conceptiony amalgmations prefeasibil-
ity feasibilitys designing the contractsy selection of

contractorsy unpackagings constructions operationy adaptationy
management and expansions as well as the type of strategy pur-
sued to attain self-reliance as defined by the Companye

1%« Finallyy it is to be noted that the aim in these two case
Studies is not to compare the decision-making processe It is
rather to study the different aspects of the technological deci-
sion-making involved in the two types of industrial activities
considereds

De _How will this project help policy-makers and decision-takers
in_the field of science_and technology_in the ECWA regqion?

—— e - . S . s o et s . e . e v s oa) e, e e st

15. The working hypothesis in this respect is that the policy
and decision problems which are faced at the enterprise level
can only be effectively handled by enterpreneurs and technical
managerss and those which are faced at the national level by
national policy-making bodies and local decision-making authori-
ties. These are wusually in possession of detailed information
and are better placed to formulate strategies and policiesy as
well as to find a solution for technology problems. Howevery as
3 study in technology policy researchs this study 1s aimed at
helping technology-decision makers in the fFollowing ways:

(3) In a number of ELWA countries the organizations and
agencies responsible for decision-making and for the management
of technology may not be as well-developed as in othersy or as
well-established as in other fields (eege financees mineral ).
Thereforey in-depth case studies of the type carried out here
will help to inform decision-makers in samilar industries about
the experience in neighbouring countriess;

(b) As the strateqy for conducting this study necessi-
tates close association and co-operation not only between ECWA
and the member countriess but also among the member countries
themselvesy it is hoped that they will help to promote regional
co—-operation;

{(c) In the countries in which the case studies are
locateds the study will show the type of technological problems
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faced and how they were dealt withe This may help to identify
and deal with similar problems elsewhere;

(d} By showing the complexity of the decision-making
processy and by illustrating the interactions and interrelations
between the various technological decisions from the region®s
own experience the study will help to enlighten us about the
type of problems to be dealt withe

Ee__Summary_and_conclusion

16« The First case study analyses the technological deci-
sion-making process involved in adapting production methodsy,
machines and products in a refrigerator factorye. By adapting
the products the company was able to secure the 1local market.
By adapting the machines and the production methods the company
was able to enter a competitive markety and to designy set-up
and operate refrigerator factories elsewheresy inside and outside
the regiones One indicator of the company®s success in techno-
logical adaptationy was its ability to acquire and adapt the
know-how which gave it the advantage of attaining economies of
scale even with a4 relatively small-scale production. This
advantage helped the company to win contracts for establishing
refrigerator factories abroade TYhe case also highlights how the
management of the company came into contact with the technology
involvedy how they learned and accumulated the knowledgey how
they followed-up on technological changesy what methods they
used to up-date their knowledge and the pattern of technology
tronsfer they relied upone

17« The second case is almost an exercise in how to prepare the
ground for the transfer and development of technology in a
semi-public sector industry. The case involved was a television
factory. Howevers it was not a mere television factory which
was being considereds but the role of that factory in building
the electronic industry in the countrye. Ffory unlike the case
study of the refrigerator companyy where the technological
changes seem to have been confined to product designs material
usey machines and production methods the changes in the tele-
vision factory included the technology system itselfe Hence in
selecting the technology supgliers preference was given to inno-
vators and technology leaders in the field. Localization of
production of parts as well as interrelation with other indus-
trial activities was also emphasizede

18. In both case studies examples are given of how the companies

managed their affairs in familiarizing themselves with the
dynamics of the market structuree.
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19 The two <cases considerad provide further evidence that
industrial development is a dynamic processy and that this
dynamism will have tc be maintained from the moment the idea of
establishing the industry is conceivede The dynamism of the
industrial development process stems primarily from the dynamism
of technological development. The two cases demonstrate that
the more care taken of long-term strategic factorsy the better
is the search carried out for the technology needed; the more
well-prepared technology transfer agreements are; the better is
the access to the sources of technology supply and technology
changey and the better are the changes that the industry will
attain its goal of self-reliances The two cases also demon—
strate that within the concept of self-reliance there is a
prospect for considerable gain if the technology decision-makers
conduct market research for the technology needed.

20« Most of the intricacy of technological decisions stem from
the need for <close interaction with a number of factorse Some
of these factors are internal to the production operation and
some external. These factors have been discussed in detail in
the study. Briefly, they include:

(a) Environment of the operatione This includes the
type of technical and technological changes that are taking
placey whether in the production processs product designe or use
of raw materialy etce It also includes the nature of the market
for the products, the raw materials and the technology;

(b} Interaction with government trades economicy finan-
cial and technology policies;

{€} Interactiocn with regional co-operation schemes and
policies;

(d) The state of supply of technical know-how;

(e) Yhe state of access to information on foreign and
VYocal supply of technology and technology changes;

{f} The pattern of management and ownership;

(g) Yhe policies and strategies applied for accumulating
technological capabilities;

{(h) Avenues of interrelations that exist between the
various sources of supply of technological know—-how;

(i} The existing institutional set-up concerned with
industrial and technological development;

{(j}) The style of management, the philosophy of life of
the decision- makers and the type of incentive.
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2le The study also spells out the ingredients of 2 successful
technology strategye These can be delineated as follows:

(a) Possession of full knowledge about the producty the
method of production and the the machines;

(b) Awareness of the type of changes to which each ele—
ment of the production is exposed and fiexibility in the deci-
sion process to acquire the changes neededs

(c) Easy and efficient access to the sources of techno-
logical changes;

(d) Application of modern means of commynication to
secure contacts with the sources of technology changes;

(e) Emphasis on up-dating management and other deci-—
sion-makers® knowledge of the various aspects of the production
process;

(f) Close contact with the product market and speedy
response to changes in consumer taste;

{(g) Speedy incorporation of efficiency-enhancing chang-
esy whether in the type of raw materials usedy in the design of
products and machinesy or in the organization of the factory:

(h) Maintaining an element of continuity in the work of
the decision- makers to enable them to use the results of their
learning process to the company®s advantage;

{i) Emphasis on special training for those responsible
for searching for technology and drawing up technology contract
agreementss

(j) Strategic importance given to establishing links
between the operation of the industries and the operation of
education and scholarship systems so that the new cadres will
have advance preparation in the type of scientific and techno-
logical problems they will be dealing withj

(k) Yo keep close links with the supply sources of tech-
nologye To do this decision-makers may have to use several of
the following:

(i) Visiting and working in foreign factories;
(ii) Frequently visiting exhibitions;

(iii) Enrolling in relevant new courses,
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(av)
(v}

(vi)

{vit)

(ix)

(viii)

(x)
(xi)
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Recesving current publications;

Continually training employees in new
developments i1n its operations;

Keeping abreast of all changes introduced
in competitive products;

Establishing close 2ug forma! Yinks with
students in higher education institutions
inside and outside the country;

Responding to consumer demands;

Participating in meetings and seminars:
the productione.

Responding to consumer demands;

Developing internal capabitities in all
sensitive aress of the production.
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TECHNOLOGY POLICY CRITERIA AND PROJECT EVALUATION PROCEDURES
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le In the past decade there has been increasing concern about
the technological dependence of the least developed countries
(LOCs) on the developed countries (DCs)e This concern arose

especially in Latin American countries and often in relation to
the general dependency theories developed in that periods Con-
cern about overall dependence has not been great in the ECWA
countriesy but concern about technological dependence in this
region has become more pronounced with the increasing awareness
of the undesirability of this state of affairss

2. The characteristics of technological dependente can be sum-
marized as follows:

(3) Foreign rather than domestic inputs in new plants with
respect to: (i) system—-specific technical knowledge; (ii) engi-
neering services required to transform (i): (iii) capital goods;
and (iv) consultancies and techno- managerial services;

{(b) Stagnant or static production units with: {1) limited
increases in productivity; (ii) limited technical changes to fit
or adjust to domestic inputs or new combinations of inputs;
{(111) limited creation of backward linkages to domestic suppli-

ers; and (iv) limited production-di fferentiating technical
changee.
3. Within the general dependency approach the causes for tech-

nological dependence are consistently taken to be external and
attention is focused on the items under (a) . abovey which leads
to a dominant concern with the terms and conditions of the
transfer of technology and efforts to move away from the turnkey
approach by means of unpackayings The main and general objec-—
tive is to reduce the monetary costs of establishing new
production capacity and to reduce restrictions on its operation
such as clauses fortidding exports to certain marketse. This
monetary attention does not achieve much in reducing technolog-
tcal dependence as outlined abovey and in many cases the
monetary aims are harder to obtain than anticipateds owing main-
Yy to the limited indigenous technological capacity available.

be From the technological point of viewsy the creation of new
industrial capacity bastcally involves the transformation of
system-specific knowledge into an operational production systems.
This transformation requires both the techno-transforming know-
ledge to transfer the system-specific knowledge and the tech-
no-managerial! knowledge required to execute the associated

techno-managerial, decision-making taskse All this knowledge
then has to be applied to select the materi al tnputs - from con-
struction materials and semi-finished products to ready-made
equipment - and to process and combine them into 4 new pro-

duction unite [t is important to stress that the possibility to
develop technoloqical capacities in connection with investments
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in new production capacity is well recognizeds but a number of
incorrect notions inhibit the proper use of this possibility .

Se In the process of industrialization, most of the attention
is usually given to the selection of the right type of industry
followed by the selection of the right type of technigues to be
chosen in the selected industries. Thus the focus is on ques-
tions dealing with the establishment of new production units,
and this may be called a static perspective with the attention
when compared the dynamic perspective of focusing on how to
improve the operation of established unitse

6. The question of institutional relevance in the ECWA region
is empirically taken up in the study. The scheme used is useful
for pinpointing the commentses made on different levels of basic
project evaluation methodology. Comments were made on : the
level of data availability and sophistication; the level of
implementation of approved projects; dynamic versus static
resource allocation; the level of interaction between enterprise
and evaluation; the level of interaction between evaluation and
national policy; inconsistencies between evaluation ob jectives
and national policiese.

A=_Summary

Te Concern about technological dependence was initially linked
to concern about overall dependence of less developed countries
on developed countries in a self-perpetuating waye The develop-
mente howevery, of what are now called the newly-industrialized
countriess has released most of the prevailing pessimism and
shifted attention to the conditions prevailing and to the poli-
cies pursued.

B Concern in the ECWA region with technological dependence
has been more pronounced in the face of the rapid development
of project in the oil-rich countries and the *technology—-free®
methods of implementing these projectss.

9 A major requirement for reducing technological dependence
and breaking vicious circles is the development of technological
capacitiese These have been defined as the capacities to create
and change productive capacities and they include the stock of

technological resources - mainly in the form of qualified man-
power with access to the relevant knowledge - and the
institutional organization to activate and employ these

resources. The capacity to operate and maintain a productive
unit explicitly is not included in the technological capacityy
but it is part of the productive capacitys iee. the capacity of
a production unit to produce output in the form of goods and
servicese
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10. Technological capacities can be broken down tn four differ-
ent components: system—specifice techno-transformings tech-
no-managerial and techno-improvement capacitiesas The
System—specific capacities comprise the knowledge ofy and expe-
rience withy the design of the system-specific elements, and
they are different fory and thus specific toy different sectors
or industries. Techno-transforming capacities comprise the
resources to translate and transform the specific knowltedge into
d production unit and the techno-managerial capacities are need-
ed to manage all the stages of what has been called the
transformation processe

1l The three capacities Just specified are all inputs into the
transformation process together with the material resourcesa
Output of this transformation process iss on the one handy the
addition to the productive Capacity in the form of the new pro-
ductive unit ande on the other hand, additions to all four tech-
nological capacities through the experience gained in the
involvement in the transformation processe The fourth capacity,
t.e. the capacity to improve an existing operating unit, depends
to a large extent on the involvement in the design and con-
structiony ieee in the transfFormation process.

12« Even though technological capacities are developed in the
involvement of the process of establishing a new production
unite one unit will not be sufficienty nor will this development
take place as an automatice free and unavoidable by—-product of
this involvement. (see point 13+ 14 and 15).

13. The development of technological capacities in most sec-
tors normally is a matter of decades and the choice to develop
those capacities has to be made on a sectoral basis instead of
on a project basis; the development will require a sectoral and
long-term strategy and commitment which will require involvement
in projectsy, national and foreign resources and continuing edu-
cational and training programmese.

14 A variety of learning mechanisms is involved in the devel-
opment of these capacitiese Those based on *doing® or even
*changing® are rather limited and are fully inadequate for tran-
sitions into qualitatively different methods of productione.
Other learning mechanisms require both attention and resources
and are related to systematic performance evaluation, searching
and otherse Application of these methods reinforces bhoth the
enterprise performance and the various technological capacitiese

15 Extensive training has been obtained in a number of firms
tn newly industrialized countriese Mechanismsy in addition to
learning and traininge are those of ®reverse engineering® and
*parallel activitiess®' The first entails analysis of machinery,
often beyond the point of dismantlings and the latter refers to
design and engineering activities undertaken by the *local”®
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staff parallel to those activities by consultants in the trans-—
formation processy just to test and i1mprove their own
capacitiese

16« Policy attention is often focussed on the *right® choices
with respect to sector and technologys with little attention to
the dynamic aspect of improving and adapting a production unit
once it has been establishede Evidence from most of the case
studies in the ECWA regione confirm ¢the importance of this
dynamic perspective in which the establishment of a new unit or
an expansion is an important, but not the onlys concerne

17« Methods for project evaluation tend to emphasize the static
or selection aspecte. The purpose of the methods is to assess
the costs and benefits of a project in national social economic
terms and this will usually involve the calculation of a set of
shadow prices for its inputs and outputss different from the
market prices on which the private assessment has been based.
The standard methods developed do not seem to be very suitable
for the developing countries for which they are intended and the
survey of the ECWA region has made clear that standards as set
by the main schools of thought are not being adhered toe

18 The lack of suitability is partly related to the sophisti-
cation of data and assumptions required and partly inherent in
the inconsistencies in national policiesy which tannot be solved
by evaluation methods at the project level. Project evaluation
is a practical necessity as long as projects are selected on a
project basise The result of a project evaluation, howevery is
contingent on many of the national policies and not an objective
result independent of these policiess and certainly no substi-
tute for theme And in all evaluations a lot will depend on the
judyement of the evaluatore With these limitations in mindy
project evaluation can be a useful tools both in the selection
of projecits and as a source of feedback focr the policy levelss
Hith this mere Yimit2d approache attention should be shifted
from obtaining the correct present value to raising the relevant
questions. In line with thise the evaluation should not be a
one-way station in the process of decision—-making to assist the
higher Tevels in their decisione but it should interact with the
pro ject formulators ¢to improve the formulatione Sophisticated
selection methods alone do not improve project proposalse

19« In all countries the selection of projects is based on 2
combination of economical and technical considerations and other
onesy which may be grouped as politicals 1In this respect, the
ECWA region is not different from any other regions nor is it so
in its limited adherence to standard evaluation methodse In
many of the ECWA countriesy the agencies engaged in project
evaluation have developed their own standard method which is a
combination of elements from the standard schools and rules of
thumbe
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20« In all countriesy visited for this study projects need a
Vicence from government - usually from the Ministry of Industry
- and thus all projects are registerede Yo obtain a licence
would usually not pose too many problems, unless the selected
sector was overloaded or unless some other conditions were not
mets These conditions were more strict in the more developed
countries. In most countries the attitude towards projects was
promotional rather than restrictive and some countries were fac-
ing a shortage of projects even though there were numerous
incentivess A common requirement for obtatning a licence was
the presentation of some study or at least some data to show the
viability of the projects The larger the projecte the stricter
the rules. And to be eligible for incentives such as tax holi-
days or rebatesy additional requirements had to be fulfilled and
decisions on the selection of the projects qualifying for these
incentives were usually taken by & committee at the deputy min-
istry level and often sent upwards for approval.

2le No one of the 10 out of 13 ECWA-countries visitedy had a
separate agency for and with the sole responsibility of project
evaiuations. Some of the countries had a significant capacity to
Carry out their own pre-feasibility and evaluation studiesy whi-
le others had to depend to quite some extent on outside sourcese

22« Some of the other differences between the countries are
rather obviouse. The most important ones are the differnces in
wealth related to oile differences in size and populations in
the political system and in the overall level of development.
These differences are reflected in different problemsy priori-—
tiess objectives, constraints and policy options. Most of the
Gulf States are so swall in terms of population and areas that
co~operation between them will be a logical and necessary step
in many arease On the other hande their very smallness allows
them to wuse institutional arrangements which are not suitable
for other countries.

23s Thusy even though some of the options available will be
conditiconed by the national circumstancesy the differences in
performance by different enterprises in the same country indi-
cate clearlys that their possibilities Ffor developing their
technological capacities are not Ffully conditioned by the
national datas but depend to a considerable extent on the atti-
tude and the capacities of the management.

24« The case studies in the ECWA region covered about half the
ECHA-countries and a variety of sectors: cement, phosphate,
television and refrigerator assembling and manufacturings clay
bricksy military aircraft and steel. Success or failure does
not seem to depend on the type of sector and within most sectors
a variety of subsectors and of strategies is availablee. In most
of the cases a strong government backing was available and in
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some cases the protection provided may not have served the right
purpose. One case only was 4 fully privately-owned company and
the lack of support resulted in a completely competitive and
highly flexible ones In another case the support from the Gov-
ernment w3as only partial and there was continuous conflict
between a result-oriented department and an experimental or
development-oriented one which did not seem to be typicale The
case of the military aircraft is encouraging in the sense that
it shows what results can be rcreached if support is sufficient
and sustainede

25« Howevere all cases show that it is hard to generalize and
that a 1lot of specific research vsemains to be dones both in
relation to the (sub)sector and in relation to the institutional
arrangements in the specific countrye.

26 The limited scope of generalizations at the sectoral level
is supported by the information on the design and construction
of atrports and larger dams obtainedin some of the ECLWA coun-
tries. The design of an airporty for instances should be broken
down to the design of the runways the terminal, the the hangars
and S0 One An overriding constraint in the development of
capacities in both of these areas is the limited and unsecured
workload on a national basis or even at a regional basis in the
case of damsy where most of the major ones have been implemented
already. In the case of airports a4 wide variety of consultants
and contractors is available and just from the economic point of
view it does not seem to make much sense to aim at full-fledqed
indigenous capacities in this field with all its system-specific
knowledgees The relevant question thens is not whether or not to
develop this capacityes but which elements of it and to which
extent.

27« the borderline between conclusions in 3 summary and sug—
gestions is rather narrow and some of the suggestions have been
indicated alreadye The suggestions in this section will be
rather general as far as they do not deal with the central ques-—
tions of this study: is it possible and sensible to include cri-
teria relating to the development of technological capacities in
the methods and procedures of project evaluation and selectiony
as they are applied in the ECWA region? VYhe answer given is
"no"; it might be possible but it would not be sensibles
Instead of concentrating efforts on improvements of selection
and evaluation methodse it is preferable to concentrate on the
improvement of the process of project Formulation. For this
purpose a check-list has been made to be used both by the pro-
ject formulator and by the project evaluatore The check-list
contains an introduction on the subject of development of tech-
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nological! capacities to make it self-contained and the main
purpose of the 30 questions is not so much to obtain an answers
but to direct the attention of the project formulatore. Answ<ers
to the question will! certainly be needed by the evaluator and
3gain not so much the answers but the fact that the question has
been answereds can serve as some check on the proper attention
in the formulations but of course not as a guar antee. If the
capacities of the evaluating agency are sufficients it can go
into the details of the answers and provide the formulator with
suggestions and comments. Preferably evaluation should not bhe
only to report to the decision-makery but to improve the formu-—
lation of the project proposale. As a third options the
check-lists can be used by the evaluating agency to monitor pro-
jects from the perspective of the development of technological
capacitiess

28. No one of the ECNA countries has at present a central agen—
Cy dealing with project evaluation as its central task < The
functions described are analytical and do not suggest the estab-
Vishment of any such agency with just this taskes even though it
might be conceivablee No institutional suggestions will be giv-
eney as they can only be properly made in ctountry-specific
studiese

29« Thus the proposed task of project evaluation with respect
to technological development is not to select between *good® and
‘bad® projects from this perspectives but to check whether pro-—
jectsy which are acceptable on other criterias have given due
attention to technological development or whether improvements
in this connection are possible. Decisions as to which techno-
logical capacities are to be developedsy isee in which sectors
and to which extenty have to be made previously and at 3 higher
ltevel. Technological capacities are sector-specific for their
system-specific component and in some sectors the specificity is
well below the sector levela The development of the capacities
in most sectors will require a number of projects and a commit-
ment for several decadese Thus the project level is not the
proper level to make these strategic decisionsa The consider-
ations that will have to go into this decision go beyond the
context of the present studye. One of the requirementsy howevery
will be a detailed analysis of the sectory in terms of the
capacities needed and the resources required to establish them,
the number of components within the sector and their interrelat-~
edness etce ODecisions at this level and over such a time span
tannot be supported by any accurate economic analysise but will
depend on clues if not on absolute priorities and will involve
an enormous element of riske [t took some countries over 20
years to establish a viable rayon industry or a steel industrys,
and there was no guarantee that the effort would become success-
ful and worthwhile. However, once the strategic dectision has
been takens economic analysis can be helpful in defining subse-
quent steps and their phasing and in an evaluation of their
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partial successfulness. Efforts and resources required can be
very costly and wmay involve many steps; a3 Korean steel company
sent a total of 1+300 engineers and technicians abroad for
on—-the- job training in developed iron and steel millsy and a
Brazilian steel plant awarded over 200 contracts over a 10-year
period to obtain specific knowledge from external sourcese
These figures are much higher than what will be required on the
averaygyee but they clearly indicate the relevance of continued
and unambiguous supports On the other hand it shows that compa-
nies and their Governments take decisions to engage in such
efforts because ultimately they expect to benefit from theme.

30« Decisions about sectors on which to concentrate will nor-—
mally be related to national policies dealing with education,
import and exports regional co-operation etc. Policies at these
levels provide the parameters for the project evaluator and set
the overall climate for the development of technological capaci-
ties. Important issues are the question of protection of infant
technological capacities and *right® and *wrong® methods of pro-
viding this protections These issues are not the subject of
this study and all that can be offered in the study is a number
of references to studies dealing with general technology policy
issuese A suggestion that might be considered is a
risk-covering system either on a national or on 3 regional basis
to insure companies that invest in the development of their
technological capacitiess Such a scheme would raise quite a lot
of insurancey technical and institutional problemsy but it might
be worth investigatinge

3l. The suggestions so fare may have given the impression that
solutions have to be provided from and by the tope It has been
arquede indeedy that strategic decisions about the development
of certain technological capacities should be taken at a higher
level than that which deals with project evaluation. Similarly
it has been indicated that whatever method of project evaluation
is applieds, its result will be in the context of higher policies
and can be no substitute for these. Howevery development of
technological capacities is not a question of yes or no but of
degree and a selection of components. This leaves considerable
scope for the management of any organization to take initiatives
and to develop capacitiesy especially in relation to the neces-
Sity to improve and adapt existing production unitse The choice
of sectorss howeverys in which to develop a full and competitive
capacityy should be taken at a high level! because of the commit-
ment required and because of the empirical necessity to
concentrate efforts on certain sectors or industriesy instead of
spreading them too thinly 3ll over.
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WORKSHOP ON STRATEGIC FACTORS INVOLVED
IN [MPORTING TECHNOLOGY FOR
INDUSTRIAL DEVELOPMENT,

2-24 OCYOBER 1983
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l. The workshop Ffocussed on the possible complementarity
between (a) importing technology for investment projects, and
{b) the development of technological capacity in the tmporting
economye

2. Industrial technological capacity has been delivered in a
limited waye It does not consist of all skills and knowledge
concerned with industrial productione. It consists of those
skills and knowledge which contribute to changing the technical
basis of industrial productiony either by:

(3) 1Improving the technical {economic) efficiency of pro-
duction facilities which already exist; or by

(b) Contributing to the creation of new production facili-
ties which m3ay or may not incorporate innovative elementss

3. The overall process of industrialization involves the cre—
ation of two kinds of industrial resources:

(3) Industrial production capacitysy the output from which
is manufactured goods with given specifications and costs;

(b} TIndustrial technological capacitys which contributes
to change in industrial production capacitye

fe Industrial technological capacity consists of:

(3) Technical knowledge related to a particular industrial
production system (the knowledge which is incorporated or
embodied in product specificationsy production processes or
operating procedures);

{(b) TYechnical knowledgey skill and experience requested to
carry out particular functions involved in changing or creating
production facilities;

{c} Organizations to containy absorb and deploy those two
kinds of technical knowledge.

{d) Patterns of institutional interaction which link dif-
ferent organizations to each othery as well as to investment
projects and ongoing industrial production;

(e) Physical facilities (instruments, toolsy etce)e
Se Industrial technological capacity incorporates four broad
Cateqories of capacity, namely the resources required to carry
out:

(3) Various types of industrial R & D {usually delivered

as creating new knowledge about industrial production});
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{b) Various types of engineering which draw on new and
existing knowledge to create the specifications for new pro-
duction facilities or for changes and improvements in existing
facilities;

{c) Various types of equipment productiony which transform
engineering specifications into the hardware of production;

{d4) Various types of techno-managerial functions which

decide abouty ro-ordinatesy and monitor the activities listed
abovee

He The re\ptive importance of those different components (and
subdivisions of them) will vary:

{3) For a given sectory it will vary with different objec-
tives about the degree of ctontrol over and direct responsibility

Fore the process of changing the production capacity of indus-
try;

(b) For given objectives it will vary between different
sectors of industry.

Te Central concerns for technology policy are therefore about
the scale and composition of the technological capacity which
should be built up over particualr time periods alongside the
investment in industrial production capacity in particular sec-—
torse A derived policy concern is about how to achieve those
objectivess. MWithin thate nne more detailed concern is about how
to manage and organize the process of importing technology to
create production capacity in ways which will contribute tos, not
conflict withy the realization of those objectivese

8o Typically Xthere appears to be little or no complementary
relationship between technology imports and the development of
tocal technological capacitye. By a slow process of accretion,
local capacities may be accumulated to play a role in providing
relatively peripheral inputs to investment projects or to implie-
ment intermittent minor changes to existing facilitiese Buty
the process of international! technology transfer wusually adds
little to local technological capacity - and adds that very
slowlye Technoloyy imports add ¢to local production capacity,
but at best only marginally to local technoloqical capacitye

9 With the slow growth of technological capacity alongside
the rapid growth of production capacitye significant economic
(and other) costs are incurred by the technology-importing econ-
omy. These are most evident in two areas:

{a) Initially-imported production systems often remain
technically stagnanty and are not improved by incremental forms
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of technical change which yield significant economic gains in
technologically dynamic economies. Indeed initial levels of
production efficiency may decline if capacities are not avail-
able to manipulate technology and offset reunitable decay proc-—
essese (This also points to the importance of acquiring ade-
quate operating skills and knowledgey especially those which
overlap with the skills and knowledge required for technical
change) ;

(b) Progress through various levels or degrees of techno-
logical self-reliance is at best very slow; the substitution of
locally-produced for imported technico-managerial! and technolog-
ical imports for investment proceeds very slowlys. That progress
typically runs into "thresholds® where a step-jump is needed to
develop kinds of technological capacity which are qualitatively
different from those already accumulated. This slow progress
and periodic stagnation often imposes significant costs on the
BCONOMY e

10. The Jlimited or non-existent complementary relationship
between technology inputs and the development of technological
capacity is not inevitablees Particular approaches can be taken
to the acquisition of foreign technology which will result in a
positive complementary relationship. These include:

{(a) Various steps at the preparatory phase of invest-
ment/transfer projects (details illustrated and elaborated in
the workshop and in related documents);

{b) Various actions during the implementation of projects
({details illustrated and elaborated as above);

{c) Follow-up action after the completion of investment
projectse These may constitute steps taken in advance of subse-
quent projects (details illustrated and elaborated as above)e.

ile These steps would constitute the means of implementing lon-
ger—term strategies using transfer investment projects to com-
plement other measures for investing in industrial technological
capacity alongside the process of investing in industrial pro-
duction capacitye.

12+ These efforts will involve costs and risks over and beyond
those involved wmerely in using transfer/investmeat projects to
add to production capacitye. Depending on the situatione
attempts to proceed very rapidly with the development and use of
Yocal! technological capacities may run into areas where costs
exceed benefitses What it ts sensible to try and do will there-
fore depend on the specific characteristics of particular
situation - although usually the benefits of doing more than i3
typically donees will far exceed the costse.
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13« A major problem arises because many of these benefits will
accrue outside the scope of individual investment projects and
in the Jlonger-term for the enterprise established by the pro-
jecte TVhose whose interest and responsibilities are specific to
the projects will seek to minimize immediately the costs and
risks of those projectss and will give little significance to
benefits which accrue outside the particular project/enterprise
concernede The effort that is actually made to wuse transfer
investment projects to develop technological capacities will
therefore usually be Uless than would be desirable in the Tight
of broader perspectives at the national {(or even multi-country)
Tevela

14« In principles Governments might step in to close the gap
between interest and project-specific interestss They might:

(3a) Set broader objectives for the management of transfer
investment projectsy which take account of the social desirabil-
ity technological capacity alongside production capacity;

(b) TVTake measures to ensure that project management is in
practice aligned more closely to those broader objectives (e«ge
administrative regulationy subsidyy risk-offsetting insurance)=

15« Howevere governments are neither abstract nor homogeneous
entities. They constitute agglomerations of representatives of
di fFferent interest groups including interest groups within their
own bureaucracies which may have responsibility for implementing
investment projects. Significant elements within these various
groups may see their own interests in the short-term minimiza-
tion of the costs and risks involved in investment projectse
They may have no interest in raising those costs and risks to
invest in the resources of technological capacity which will
yield benefits that accrue only in the uncertain longer—term and
to others unrelated to their specific projectse In such situ-
ations Governments may set no coherent long-term ob jecttives
about developing technological capacity. With these absent,
there iis nothing to articulate down to the particularities of
individual sectorsy and nothing to link from these through to
the management of particular projects.

16 This highlights the potential significance of bodies within
the structure of Government which have responsibility for tech-
nology policye. Such bodies can act in the interests of the nas-
cent technological capacity in industrializing economiess
However, to play that roles they cannot rely on restating gener-—
alities about the desirability of ?*technological self-reliance®.
They must generate ‘hard-nosed® empirical evidence about the
returns to investment in technological capacity (evidence about
the costs of not investing in these resources)s That evidence
must be meaningfully rooted in the experience of their own soci~—-
etiese It wmust also be accompanied by (a) outlines of
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defensible strategies for the cusulative development of techno-
logical capacities in particular sectors of industrys and by (b)
indications of the measures that may be effective in realizing
these strategies and in ensuring that these capacitiess once

createdy are actually used (where efficient) in the process of
industrializatione
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