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Selected papers that are believed to be of interes~ to a wider 
audience are presented in the Sectoral Working Papers series. 
These rapers are 110re e·~ploratory and tentativ~ than tbe sectoral 
s~udies. They are therefore subject to revision and 90dification 
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Preface 

This document has been prepared for the Sectoral Studies Branch, 

Division for Industrial Stl:.dies as part of a proj ... ""t entitled "Techno

economic study for "t:he development of the capital goods industry in the 

Arab vorld" (Project No. UF/RAB/82/123) undertaken in co-operation vith the 

the Arab Industria].. Development Organization (AIDO). The objectives of 

this project vere to encourage the establishment of capital goods indus

tries in Arab countries and support regional co-operation and integration. 

Other documents issued in relation to this project included "Capital Goods 

in Perspective: Definition, Importance and Analysis of Factors Affecting 

Demand vith Special Reference to Arab Countries" (Tffl!.DO/~S.420) and "Arab 

Trade in Capital Goods" (UNIDO/IS.421). 

These dccuments will also be used as inputs to the ongoing study 

programme on the capital goods industry vhich is carried out by the 

Sectoral Studies Branch. 

l 
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1.0 Introducticn 

1.1 The Issues: Why Capital Goods? 

The capacity to produce output 6t any poi~t in time is generally 

embodied in a given volume of capital goods of particular composition. To 

increase the flow of output it is often necessary to inc~ease the capital 

stock. The latter is defined here to include the fond of physical imple

ments, tools and fixtures in the economy at any given specified date. The 

capital stock is augmented through inve~tment which is strictly defined as 

the net addi~ion to this fund of physical implements, tools and fixtures 

over a given period of time. 11\is addition to th~ capital stock could be 

effected through domestic production of capital gcods and/or their import

ation. Developing countries g~nerally produce fe~ or no capital goods 

and have to import the bulk of these requirements. As such their capacity 

to increase production is no longer restricted solely by :he available 

savings; the availahility of foreign exchange may :ilso be a crucial 

limiting factor. 

Even when savings are abundant and £~reign exchange is in 

adequate supply, dependence on imported capital goods ffiay not be in the 

best inten:..:ts of the deve'.oping country. In the first place, the design may be 

geared to the market condi~ions and fa~tor proportior.s of the produc:ng 

country rather than the importing country. The specifications of the 

capital good could only be appropriate for both countries if the two 

countries face markets of equal size, produce the same range of ~oods 

and have similar factor prices, and these correspondences are rare. Secondly, 

the importing co .mtry ,.,u i forego the industria 1 experience of producirg 
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this good and all the benefits that are associated with its ~roduction 

-- value added, export earnings (saving imports), industrial training, and so 

on. Thirdly, there is the added questicn of vulnerability that arises 

out of importing a critical input whose steady supply can detennine 

the rate of flow of domestic production. Finally, the capital goods 

sector occupies a very special position within the structure of 

production of any economy. but particularly in developing cowttries. 

This key position arises because of technical foward and 

oackward linkages among sectors. In the hierarchy of production 

characterized below in Table 1.1, the capital goods sector is one of 

the few sectors on which every other sector depends. The reverse is not 

true in a strict sens~. and thus it follows that the prior existence of 

this sector is necessary for the steady flow of production within this 

system. Because the ce&pital goods sector is necessary for almost all 

other sectors, special attention must be paid to the availability of 

capital goods. According to Table 1.1, if there were to be any 

differential priorities, the capital goods sector should be promoted 

first since its existence underlies all other sectors and it d~pends 

least on other sectors. At the same tim~ the information in the tab~e 

suggests that the g~o~th of any on~ sector must be linked to growth in 

those sectors into which it feeds its output. Industrial maturity is 

characterized by r.ich and stable interactions among producing sectors. 

Inciustrial maturity can be reached most quickly hy basing the sequence 

of investment and expansion on the heirarchy of sectors. 

I 
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Table 1.1 The Input-Output Relationships Among the S~ctors 

Outputs Basic Capital 
Inputs Food Petrochemicals Industries Goods Energy 

Food I 

Petrocnemicais I I I 

Basic Industries I I I 

Capital Goods I I I I I 

Energy I I I I I 

An investment strategy emphasizing capital goods in developing 

COlDltries is often mctivated on the grounds that it generates its own 

savings. Workers are paid wages in the production of capi!al goods; but 

because these goods are not available for consumption, the outcome is 

forced so.ving. This logic is not complete, however, unless the threat 

of inflation embedded in this phenomenon of excess demand is checked by 

appropriate fiscal and monetary measures. This argtunent for promoting 

capital goods is not relevant for oil rich countries, it is particularly 

relevant however for countr~es such as Egypt. It is also to be recognized 

that a strategy to promote the production of capital goods must maintain 

a high rate of growth of overall demand ii1 the economy. The rate of 

profit in ~apital-intensive indust~ies and the rate of capacity utiliza

tion in these industries are positively related to the level of dem&nd 

for their products. Thus, to increase the production of capital goods, 

it is necessary to increase the de~and and supply of wage goods, at least 
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in some proportion to one another. 

Development of the capital goods sector also requires an 

accommodating income distribution system. To promote demand for capital 

goods, profit rates must rise (they often do) rel~tive to wages, this 

may bias the inco~e distrib~tion towards the 3ocial enclaves who exhibit 

high marginal propensities to consume luxury and imported goods. Thus 

the positive outcome on savings may be wiped out by a negative distribu

tional effect. Thus not only are stabilization policies needed to effect 

balance in macroeconomic relationships between aggregate demand and 

aggregate supply, other policies are also needed to balance profit 

incentives with demand requirements. 

Developing countries-contemplating the promotion of a capital 

goods producing sector need to consider, among other things, two basic 

questions. First, there is the question of the appropriateness of 

import substitution. Secondly, there is the question of whether capital 

goods should be used to produce capital goods or produce consumer goods. 

The appropriateness of import substitution is a difficult 

question, particularly for developing countries such as th~ Arab oil

exporting countries, since at any given set of international prices 

facing the economy it may very well be the case that a given amount of 

heavy machinery can be obtained at a substantially smaller resource 

cost through trade than through domestic production. This choice is 

or.ly relevant given a basic level of industrialization and a recognized 

capacity to export. Equally important is the realization that import

substitution policies in developing countries ha1e frequently begun 

from the wrong end of the spectrum of production. In these countries, 

l 
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import substitution activity has begwt with the manufacture of products 

that correspond ~o the more advancP-d stages of development and use highly 

capital intensive techniques. 11le result has often been a distortion in 

the allocation of resources in favou? of exports and luxury goods, to 

the detriment of tre production of mass consumption goods. Any develop

ment strategy based on "profitability" given the existing structure of 

income distribution, relative prices, and demand !'lay lead to this type 

of systematic distortion. When capital goods are used to extract 

natural resources for export or to produce luxury goods, the net result 

is greater dependency on the outside world, both as a source of demand 

and as a sourc~ of technology. 11lis strategy may also imply m~ssive 

lDlemployment in the economy. 

11le other basic choice pertains to the nature of the capital 

goods. Should they be primarily machines that are used di~ectly to 

produce consumer goods or should they be capital goods ~hat are used ~o 

produce other capital goods? Emphasis on heavy industry would require 

an increase in the output of capital goods producing capital goods over 

ti~e; the diversion of capital goods to produce wage goods would be 

seen as a leakage from capital accumulation. In this context, the 

increase in the capacity of the economy to produce output can be achieved 

by minimizing this leakage and by increasing the share of resources 

devoted to the production of capital goods producing otha1 capital 

gocd~. This strategy ultimately boils down to a maximization of the 

share of investment going to heavy industry. 

11le emphasis on the production of c1pital goods producing 

I 
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capital goods was 
0

ivc..1 mathematical rigour by Feldman and Mahalanobis. 
1 

Tile Mahalanobis ?DOdel di~ides the economy into two broac sectors: the 

investmen~-goods and consumer-goods sectors. Current investment is 

divided into two parts, rkI and r I , where rk and r indicate the 
t c t c 

proportions of total investment going to investment-goods and cons~mption-

goods sectors, respectively. If bk a~d be are the out?ut-capital ratios 

in these sectors, and S is the initial rate of investment, it follows 
0 

then that 

(2) 

(3) 

Ct = C + b r I t-1 c c t-1 

S = I /Y 
0 0 0 

The solution of equation (1) is 

(4) It= I
0 

(l+rkbk)t 

which upon substit..ition in (2) results in the difference in equation 

(5). 

(5) 

which has the followin& solution 

(6) 
t 

C = C + C r b [(l+rLbk) -1]/rkbk. 
t 0 0 c c ... 

Adding (4) and (6) we derive the income equation, 

(7) 

l P.C. Ma.halanobis, "Th~ Approach of Operational Research to 
PlaMing in India", SANICHYA, Vol. 16, 1955. 
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From (3) and (7) we derive the growth path of the economy, 

(8) 

t 
Y

0
(l+S

0
)(rkbk+rcbc)[(l+rkbk) -1] 

rkbk 

It is clear from equation (8) that the rate of growth of the 

economy depends upon S
0

, rk' bk' be and time. Since S is an initial 
0 

condition (a datum), and bk an~ lie are determined by technological 

factors, it follows that rk and re are the decisj.on variables that 

influence the growth of income. More important is perhaps the fact that 

if be > bk' a higher value of rk would result in a lower increment in 

income in the short run but a higher growth rate of income in the long 

nm. Thus a higher l;k should generally have a favourable effect on the 

asymptotic growth rate of the system. The choice of rk determines the 

output, consumption and investment streams. If the aim is to achieve 

a high rate of growth of consumption in the future, then priority must 

be accorded to the development of capital goods over cvnsumer (wage) 

goods. 

This model is based on the assumption of a closed economy, 

it ignores the demand side of the economy, and its two sector 1~lassifica-

tion involves a very high degree of aggregation that renders it 

unusable for computational purposes. But, despite all of these 

limitations, the model still provides a number of powerful insights 

into the growth process of the economy and the role of the capital 

good~ sector. 

The development of a capital goods sector thus involves a 

number of funjamental economic issues. There are critical questions 

about bal~nced growth ~ossibi.liti~s: thPre :ire funJamental cholces 
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~etween present and future consumption streams; there are questions about 

the development of technological capabilities without which capital goods 

production is difficult if not impossible; there are questions about the 

mix of domestic production and imports of capital gv~ds; there are 

questions about efficacy of macroeconomic policy in mobilizing savings 

and controlling inflation during the development stage; there are 

questions about the distributional implications of the strategy to 

promote capital goods, etc ..• 

Although not all of these issues are relevant to the Arab world, 

most of the questions pertain rather directly to the experience of the 

Arab World today given its lagging performance in this specific area 

of development. 

1.2 The Arab Capital Goods Sector: A Synopsis 

Tiae production of capital goods involves a number of pre

requisites and pre-conditions because of the complex nature of their 

production processes. Among the most notable pre-requisites is the 

existence of a sophisticated engineering infra-structu~e. This includes 

skilled workers, ~ngineers, design capacities, research and development 

capabilities, and a host of industrial and processing services. The 

latter specifically encompass metal foundry wo~k. forging capacities, 

general iron and steel fabrication and the availability of specialized 

machinery. In addition, the general industrial infra-structures must 

be present: roads, communication facilities, serviced industrial sites, 

and raw materials. 

The list of requirements is long and diverse because expansion 

of this sector requires a complete and balanced production sequence. For 
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these reasons growtlt of the capital goods sector is difficult to 

establi~n and maintain. 

The history of the industrializatior. of Western nations began 

with machine tools and implements. The surplus of agriculture was 

utilized primari!y in meeting a~riculture's need for equipment and 

mechanization wr.ich increased the agricultural surplus and made possible 

its allocation to other activities, both economic and cultural. 

The Arab World, despite its vast resources and its huge size 

is a collection of fragmented markets with very little economic inter

relatedness among these parts. Capital goods prodnction is dependent 

on external and internal scale economies. As such and without reference 

to the many other obstacles to production of capiL1l goods, unless the 

Arab markets are aggregated together at least on the basis of meaningful 

sub-regional associations, they will not provide sufficient stimulus for 

the production cf this type of complex and scale sensitive product. 

It is not surprising to find that only a few capital goods 

are produced in the ".rab World and orimarily only in a few countries. 

Much of what is 

produced is simple, small and is produced on a limited scale. The major 

demand for capi~al goods is satisfied through imports. The latter met 

95 percent of the ~otal demand of the Arab area in 1980. Gross output 

data of the capital goods sector are misleading in most Arab countries 

as they generally include repair services of machines. This results in 

an over-sta~ted level of output of this sector and more overstatement of 

employment in this sector. This w<ls particularly the case in Kuwait, 

which in 1977 showed an employment of 38.7 thousand in the capital goods 

-1 
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sector and in Tunisia where emplo};nent in this sector was put at 120.4 

thousand in 1979. 

Egypt, which is itself a l&~Je market, is the major Arab 

producer of capital goods. More than 754.3 thousanG workers were 

employed in this sector in 1976 and it pr~duced over $2.2 billion 0f 

value added in 1975. But even in Egypt the ran~e of cap~tal goods 

produced are narrow and restricted to simple products. When complex 

products such as cars, t:::-actors, generators, etc., are produced, the 

Egyptian contribution is rather ~~nimal often invoiving only simple 

Tite purpose of this study is to provide a forecast of the 

I 

I 
assembly operation~. 

1.3 Purpose of the Study 

demand for capital goods by product and Arab ~ountry for the years 

1985, 1990 and 2000 lUlder alte1T1ative hyootheses about the rates of 

growth of GDP and sectoral shares in each Arab country. 'i'hese forecasts 

are to be used in formulating a Joint Arab strategy of capital goods 

production. 

Tite study is divided into se~tions. Section 2 deals wi~ 

methodology. Tite third and fourth sections are devoted to the p~es~nta-

tion of results. Section 5 concludes with a dis<:ussion of a tentative 

programme for the expansion of capital goods production in the Ar~b 

countries. 
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2.0 The Methodology Underlying the Capital Goods Forecasts 

2.1 General Framework 

The objective is to provide forecasts of imports of specific 

capital goods (the 80 categories of "engineering products" included in 

the published data for the SITC category 7 and "manufactures of metal, 

SITC 69) by individual Arab countries. Forecasts have been generated 

for eleven countries or groups of coun~ries: Algeria, Egypt, the G.C.C. 

(excluding Saudi Arabia), Iraq, Jordan, Libya, Morocco, Saudi Arabia, 

Sudan, Syria and Tunisia. 

Ideally, these forecasts should be generated by comp1ehensive, 

consistent, and detailed models for each industry in each of the 

countries involved, which are then integrated into models of the 

countries anci the region. However, a model of this type capable of 

generating forecasts of capital goods imports at the level of detail 

desired in this study would have to be very la1be. Models of this 

type are rarely found, even in the major developed countries. For 

example, Informetrica, a private consulting firm in Ottawa, maintains 

a 5,000 equation model of the Canadian economy which, despite its large 

size, does not provide the detailed forecasts envisioned in this 

study. 

A much more practical approach, adopted here, is to 

attack the problem into two stages. In the first stage forecasts of 

major macroeconomic variables at a highly aggregated level are generated 

for each country. In the second stage, detailed forecasts of capital 

goods imports are based on the much less detailed forecasts of macro

economic variables. Since the macroeconomic variables which are 
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generated in the first stage must fit into the second s~age, we will 

discuss the second stage first. 

2.2 The Forecasts of Capital Goods Imports 

l.2.1 ~e Conceptual Frame~ork 

Capital goods imports are of primary concern because there is 

very limited production of most capital goods in most of the cotmtries 

investigated. This fact has two implications. The first is that 

possibilities for increased domestic production of capital goods (import 

substitution) should be of primary concern to the Arab cotmtries. This 

provides the basic orientation of this study. The second implication 

is much more practical; namely, that for most products and countries 

imports can be viewed as identical to total demand. Thus, our forecasts 

can be interpreted as forecasts of demand for most of the capital goods 

considered in the study. 

What, then, is the most a~propriate method for forecasting 

the demand for specific capital goods in each Arab cuuntry? Some of 

the classifications are narrowly defined so that the capital good can 

be identified with one particular se:tor; for example, pulp and paper 

machinery (SITC 718.1). Others are not specific to part~cular sectors, 

being bro~dly used throughout the economy, such as calculating 

111achinery (SITC 714.2). Where possible, it would seem desirable to 

relate the demand for a specific capital good to economic variables 

relevant to the using sector or sectors. The major difficulty in this 

regard is the absence of readily available time series data on economic 

activity at a detailed sectoral level. The only sectoral data available 

for all Arab countries are the time series of value-added by sector 

I 
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published in the Yearbook of National Accot!Jlts Statistics, although 

somewhat more detailed data are available in special studies for a few 

of the countries wider consideration. There are no time-series data on 

the price of output by sector, on input prices by sector, or on invest

ment or capital stock by sector, although some of these variables might 

be constructed from other available data. Thus the scarcity of 

relevant data is a significant constraint on the preparation of these 

forecasts. 

A second important consideration is the nature of the choice 

of sectoral investments in these countries. In most of the Arab 

countries the government has a substantial impact on both the overall 

quantity and the sectoral pattern of investment. This impact may be 

direct through investment by public agencies, or indirect through 

licensing (control) cf capital goods imports or the allocation of loans 

to finance investment. The impact of governments on the decisions to 

use and import capital goods may i:~ more decisive than the impact of 

private decisions. 

The above considerations rule out the use of a neo-classical 

framework which attempts to explain investment in terms of profitability. 

Considerations of profitability based on the prices faced by the private 

sector may not be afpropriate if government decisions and clans are 

based on other criteria, such as the social opportunity costs of inputs 

or the externalities generated by the develo~ment of capital goods 

industries. The above argument may suggest a planning mqdel fr:une·-¥ork, 

to explain government decisions; but, as indicated in the introduction 

to this chapter, the detailed application of that approach is beyond 
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the s~o?e of thi~ project. ('Ine planning model approa~~ is more 

a;-ipli·:~lle t·} ":~1e determination of the broad pattern of Sc!Ctoral investments 

.t1hich i :; diSCJ,J.~sed in the ne:<t section.) Equally compelling factors in 

rhe dcci;ion not tcJ follow either of the above approaches are the absence 

'.>-3 the deta:Ued th1e series data required to implement the neoclassical 

approach ~nd the dttailed structural data required to implement the 

planning approach. 

The approach adopted makes use of the available time series 

data on capital goods imports and sectoral value-added. Here imports 

of capital goods (adjusted for domestic production and exports where 

appropriate) are related to changes in value-added in the appropriate 

capi tal-usir.g sector or sectors. We interpret this procedure as the 

econometric estimation of incremental capital-output ratios where the 

capital goods are disaggregated in relatively great detail (the 80 

available SITC categories) while the outpets are more highly aggregated 

(the 9 or 10 sectoral breakdown of GDP in the U.N. National ~ccounts 

Statistics). This interpretation is strictly valid only if the ratio 

of value-added to the value of output remains constant over time. This 

may not be the case if other inputs are withdrawn from the using sector. 

Agriculture is a case in point, since in several Arab countries imports 

of agricultural equipment have occured at the same time that labour has 

been shifted out of agriculture. Thus agricultural output has not 

increased since capit~l goods are being substituted for lahour. In 

these circumstances we would not be able to estimate incremental capital

output ratios, which are based on the assumption of a fixed coefficient 

technology. 
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Some ot the "engineering products" which are included in the 

study are clearly durable consumer goods, such as television sets (724.1) 

and passenger motcr cars (732.1). Other categories, such as ships and 

boats (735) or sewing machinery (717.3) may include both capital goods 

and/or conswr.er goods. For these products, a consumer demand equation 

may be an appropriate basis for forecasts. Such an equ~tion has been 

used for these products, using the current level of GDP (in current U.S. 

dollars) as a proxy for consumer income. 

Even for products which are clearly capital goods, the use of 

the current level of GDP as the basis for forecasts may be justified. 

GDP can be interpreted as r~presenting th~ ability of a country to 

import. (This measure may be ~rude but ~he lack of data precludes more 

sophisticated measures.) Under this interpretation the current level of 

GDP deternri.nes the level of imports of capital goods, which in turn 

determines the changes of sectoral GDP in the future. Thl•S i;:yports of 

each product were also related to the cur~ent level of GDP in regression 

equations. ~ote that for the most prosperous Arab countries the current 

level of GDP may not limit investment and the import of capital goods 

because accumulated savings may be used to finance purchases of invest-

ment goods. 

2.2.2 The Forecasting Equations 

The forecasts of imports of each capital good were computed 

using an equation of one of the fol lowing forms: 

(l) ~. lt = a
0 

• a
1

(GDP ... 
1

-GDP. t) •a
2

((.:0P. 
2

-GDP 
1
J 

),-• J, J,t> j,t+ 

where ~it is the value of impor~s of capital good i in ~eriod t 

and GDP. is the value-added in sector j in period t. 
J. t 

.. -, 
• • 
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or 

where GDPt is the current level of GDP. 

Cecause scme product categories are aggregates, such as construction and 

mining machinery (SITC 718 .4). or include products uhich may be used in 

several sectors, such as pumps (SITC 719.2), the identi!ication of the 

using sector cannot be based solely on a priori engineering judgement. For 

such products equations were estimated for each potential using sector. 

Not surprisingly, the dominant using sector for some products is 

different in differen! countries. [The identification of using sectors 

sheds some light on the direction of capital goods investment in the 

individual countries. For example, in Saudi Arabia the transport and 

communications sector appears to have received a substantial portion of 

the capital goods iruports while in the other G.C.C. countries, manu-

facturing appears to have been the major recipient of capital goods 

imports.] For products for which more than one using sector appeared to 

be important, the short time series did nor allow GDP changes for each 

using sector to be entered separately. For these products GDP changes 

in the using sectors were added together in order to form the eicplana-

tory variables. 

The above equations were estimated using annual observations 

over the period 1967-1979. (Tite data period differs from country to 

country.) The estimation period could not be extended past 1979 as the 

GDP data must be available for two years after the end of the estimation 

period. nie limited number of observations available made it impossible 

to introduce any longer lags between the import of capital goods and 
' ' 
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changes in output. Each additional lag uses up two degrees of freedom, 

one for the additional parameter introduced and one for the d&ta point 

lost. Both imports and GDP are measured in current prices. While the 

import data could be conv~rted to constant prices using a price index 

for capital goods from the supplying countries (over 95 percent of 

capital goods imports in the Arab countries are obtained from developed 

countries), no conversion of the sectoral GDP data to constan! price 

values was possiole for ~~e Arab countries. lbus it was decided to 

use current price values for all variables in the forecasting equations. 

The import data was obtai~ed from U.N. sources, while the GDP data was 

obtained frcm the U.N. Yearbook of National Accounts Statistics. There 

are several reasons why the relationships measured by the above 

equations might change over time, leading to errors in the forecasts. 

Firstly, the nature of tec~nology may change so that the same sector 

uses a different mix of capital goods. Secondly, the mix of industries 

within a sector may change over time, having the same result. Finally 

the price of the capita! good may change relative to the price of output 

of the using sector. These potential biases in the forecasts are 

difficult to evaluate because we have no historical data describing 

the relationships in question. 

lbe forecasting equations are described in Tables 2.1 through 

2.11. Coefficient estimates, R2 values and Durbin-Watson statistics 

(D.W.) are presented and the using sector or sectors are identified. 

(The sectoral numbering scheme is rlescribed in App~ndix Table !.) These 

equations wiil be discussed in the fv!lowing section. 
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Table 2.1 Forecasting Equations: Algeria 

Products Coefficient Estimates O.W. 7 GDP Components (j) 

Cao) (al) (a2) 

Total 
Engineering products { -398.8S4 o. 181 - - - 2.34 . 82 GDP(curre~t level) 

7 -316.135 3.258 3.645 l. 46 . 72 GDP4 

Tot~I 

Much i.,cry non-electric 
{ -195.963 0.0970 - - - 2.20 . 87 GDP(current level) 

n -141.493 1. 507 2. 085 1. 36 . 75 GDP4 

'fot:1l 
Elect ri .:a 1 111achinery { -81. 546 G.0330 - - - 2.33 . 83 GDP(current level) 

72 -66. 199 0.604 0.654 .l. 41 .73 GDP4 

Tu~~! 

i',..-ir:·.,i.i'H"t equipment -168.432 0.0588 -- - 2.41 .83 GDP(current level) 

' :. I 

..... 
Puwe~· ~enerating machinery -13.238 0.00930 1. 70 . 81 GDP(current level) O> 

{ - - -
i 11 -12.198 0. 489 2. 164 1. 91 .94 GDP5 

Steam engines { 0.664 0.00116 - - - 1. 85 .68 GDP(current level) 
711.l. 2. 3 2.983 -0.0332 0.253 1. 77 .53 GDP5 

Ai n:raft engines 1. 327 0.0000875 - - - 1. 15 .23 GDP(current level) 
71l.4 { 1.240 0. -04 75 0.00345 1. 93 .42 GDP8 

Other internal combustion -12.884 0.00587 1. 59 . 82 GDP(current level) 
{ 

- - -
engines -9.813 0. 286 1. 2~8 1. 27 . 84 GDP5 
711 s 

Gas turbines -8.289 0.144 0.623 I. 65 .92 GDP5 
711. 6 { 2.388 -0.0406 0. 106 2. 14 . 84 GDP8 

Nuclear Reactors ---· 
711. 7 

~gricultural machinery -5.337 0.007 --- I. 89 .93 GDP(current level) 
71.2 

Agricultural machinery for 
-5.562 0.00319 2.35 .83 GDP(current level) 

cultivating soil 
- - -

712.l. 2 

_J 
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P1·oducts Coefficient Estimates D.W. R2 GDP Components (j) 

(all) (al) (a2) 

Dairy farm equipment -1.014 0.000224 - - - l. 72 .63 GOP(current level) 
712.3 

Tractors 3. 498 0.00295 -- - 2.29 . 89 GDP(current level) 

712. 5 

Office machinery { 
2. 101 0.00104 - - - 2.28 . 84 GDP(current level) 

714 2.347 0.0201 0.0194 2.01 .79 GDPlO 

Typewriters { 
-0.453 0.000395 -- - 2.85 .93 GDP(current level) 

714. l -0.832 0.00481 0.00213 1.96 . 81 GDP(7 + 8 + 9 + lU) 

Calculating machinery { 
1. 198 0.00645 0.00553 2.03 . 76 GDPlO 

714.2 1.143 0.00515 0.00329 l. 94 . 75 GDP(8 + 9 + 10) 

Statistical machinery 
{ 

0. 803 0.000186 - - _.., 2.20 .52 GDP(current level) 

714.3 0. 897 0.00377 0. 00311 1. 12 .44 GDPlO 
~ 
·o 

Metal-working machinery 
{ 

-22.588 0.00827 - - - 2.63 .97 GDP(current level) 

715 - 3. 335 0.0395 0. 172 1. 14 . 51 GOP4 

Machine tools { 
-15.484 0.00502 - - - 2.55 . 84 GDP(current level) 

715.l -9.912 0.0805 0. 0911 l. 31 .59 GDP4 

rextile ana leather 5.919 0.00234 2. 13 .76 GDP(current levtl) 
machinery { 

- --
3.325 0.00213 - - - 2.21 .79 GDP(current level) 

717 

Textile machinery 3.325 0.00213 - - - 2.21 . 79 GDP(current level) 

717. 1 

Sewing machinery 1.698 0.0001•)4 - - - 2.03 .26 GDP(current level) 

717.3 

Special industrial { 
-40.570 o. 0193 - - - 2.01 . 86 GDP(current le~el) 

machinery -30.120 0. 284 0.428 l. 29 . 75 GDP4 

71S 

Paper and pulp machinery -1. 295 0.00968 o. 0284 2.58 .49 GDP4 

718.l 

_J 



Products Coefficient Estimates D.W. R2 GDP Components (j) 

~ (al) (a2) 

Printing machinery -0.688 0.000735 - -- 2.35 .95 GDP(current level) 
718.2 

Food process1 .1g machinery { -0.0297 0.000986 - -- 2.21 . 72 GDP(current level) 
718.3 0.375 0.0112 0.0253 2.22 .69 GDP4 

Construction, mining -22.265 0. 114 - - - 1. 91 . 85 GDP(current level) 
machinery { 

-4.861 0.0354 0.212 0.72 .69 GDP6 
718.4 

Mineral processing { -19.558 0.00552 - -- 2. 48 .78 GDP(current level) 
machinery -17.653 0.112 0.104 1. 51 .70 GDP4 
718.51 

Glass working machinery { 0.343 0.00000994 - - - 2.05 .03 GDP(current level) 
718.52 -0.00596 0.0029 -0.000129 2.41 .16 GDP4 r\) 

0 

Other special machinery 
{ -153.530 0.0525 - - - 2.43 .80 GDP(current level) 

719 -166.510 6.P57 9.904 l. 58 . 89 GDr5 

Air-conditioning machinery 
{ -3. 839 0.00123 -- - 2.22 .65 GDP(current level) 

719.12 -3. 282 0.00256 0.0122 l. 68 .96 GDP(7 + 8 + 9 t 10) 

Industrial furnaces, 
{ -2.913 0.00138 -·4- 2.87 . 77 GDP(current level) 

strokers, ovens -4.310 0.00838 0.0217 1.15 .93 GDP(4 + 10) 
719.13. 14 

Refrigerating equipment 
{ -0.606 0.000456 - - - 2.58 .92 GDP(current level) 

719.15 -0.0604 0.00587 0.00924 1. 32 .65 GDP4 

Other heating, cooling -6.054 - . 0742 0.0984 3. 4., . 81 GOP4 
equipment { 

-2. 689 0.0273 0.0702 3.21 . 74 GDP (4 + 8) 
719.11, 19 

Pumps and centrifuges { -13.0432 0.00703 - -- 2.39 .86 GDP(current level) 
719. 2 -11. 624 0.750 1.325 2.06 . 86 GDP5 

Mechanical handling -73.017 0.019 - - - l. 9'1 .68 GDP(current level) 
equiplllent { 

-74.316 0.382 0.403 1. 40 .70 GDP4 
719.3 

_J 
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Products Coefficient Estimates D.W. R2 GDP Components (j} 

(a0) (al) (a2) 

Domestic appliances, 
non-electric 0.197 o.u00115 -- - 2.74 .90 GDP(current level) 
719.4 

Powered-tools. other -5.281 0.0366 0.076 3. 12 .49 GDP4 
719. s 

Packaging machinery { 1.187 0.000701 - -- 2.91 .59 GDP(current level) 
719.62 1.961 0.0335 0.0164 1. 64 .58 GDPB 

Weighing machinery { -0.575 0.000346 - - - 3.50 . 84 GDP(current level) 
719.63 0.985 -0.00397 0.00582 0.89 . 72 GDP(7 + 9) 

Spraying. vendi11g 1 
{ -0.676 0.00597 - -- 3.13 .76 GDF(current level) 

other machinery -0.651 0.00187 0.00515 1.68 . 89 GDP(l + 6 + 7 + 9) I 

719.61. 64, 65, 66 I\) 
...... 

hall, roller bearings 
{ 

-0.230 0.000386 - - - 2.56 . 81 GDP(current level) I 

719.7 -0. 191 0.00835 0.00733 1. 47 .78 GDP4 

Appliances, parts and 
{ - 35. 185 0.0137 -- - 2.27 .83 GDP(current level) 

accessories, other -34.815 o.uo 0.110 1. 14 . 88 GDP(4 + 6) 
719.8, 9 

Electrical power { -26.826 0.011 --- 2.37 .83 GDP(current level) 
machinery -29.097 1. 407 2.069 1. 4u .91 GDPS 
722 

Power transforming { -13 . .176 0.00599 --- 2 .11 . 73 GDP(current level) 
machinery -18.238 0. 757 1. 258 1. 47 .94 GDP5 
722 .1 

E4uipment for distributing ·-13.828 0.268 
electricity 

0.795 1. 56 .93 GDP(current level) 

723 

_J 
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Products Coefficient Estimates D.W. R2 GDP Components (j} 

(ao} (al} (a2) 

Insulated wire and cable 
723. l 

-13. 179 0. 232 0. 746 l. 59 .93 GDP5 

Telecommunications -32. 007 0.010 2.21 . 74 GDP(current level) -- -
apparatus 
724 

Television sets { 
-1.830 0.00107 - -- 1. 72 .45 GDP(current level) 

724. l -0.581 0.0785 0.00455 1. 15 .63 GDP8 

Radio sets -1. 604 0.000495 --- l. 65 .77 GDP(current level) 

724. 2 

Oorues tic electrical -4.424 0.00157 --- 2.83 . 88 GDP(cu~rent level) 
equipment 
725 I\) 

I\) 

Medical apparatus -1. 358 0.00053 - -- 2.78 .93 GDP(current level) 
726 

Electrical machinery. -11.037 0.00684 --- 2.93 .92 GDP(current level) 
other 
729 

Batteries and accumulators -0.658 0.000793 - -- 2.24 .92 GDP(current level} 
729. 1 

Electric lamps 0.410 0.000325 - - - 2.24 .43 GDP(current level} 
729.2 

Valves, tubes. etc. 0.733 0.0132 0.025 2.96 .57 GDP5 
729. 3 

Automotive electrical -0.979 0.000895 -- - 1. 99 .91 GDP(current level) 

equipment 
729.4 

Measuring apparatus -3.379 !). 001 76 - - - 2.22 . 9<' GDP(current level) 
729.S { 

-0. 485 0.0041 0.0139 1. 20 . 85 GDP(4 + 7 + 8 + 9) 

-----
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Products Coefficient Estiffiates D.W. R2 GDP Components (j) 

(ao) (al) (a2) 

Electro-mechanical hand 
{ -0. 723 0.000267 --- 2.57 .93 GDP(current level) 

tools -0.255 0.00289 0.00313 0.88 .68 GDP6 
729.6 

Electron and proton 
accelerators 
729. 7 

Electro-magnetic { 
0.120 0.00000603 --- 1. 73 . 18 GDP(current level) 

appliances 0.0961 -0.000012 0.000362 1. 48 .65 GDP4 

729. 91 

Electric furnaces { -3.598 0.00133 - - - 2.67 . 84 GDP(current level) 

729.92 -3.560 u.oos20 0.01% 1. 13 .83 GDP(4 + 10) 

Electric traffic control -0.414 0.000126 - - - 2.73 . 54 GDP(current level) !\) 

equipment { GDPlO 
w 

-0.181 0.0000678 0.003! 1. 03 .73 
729.93 

Electrical condensers { -0.127 0.0139 0.130 1.77 . 89 GDP5 

729. 95 -0.0877 0.000952 0. 0010~ 1. 48 . 78 GDP(4 + 5 + 8) 

Other electric equipment 
{ -0.99 0.000402 ~· -- 1. 72 . 84 GDP(current level) 

729.94, 96, 98, 99 -0.458 0.00139 0.0040 1. 09 .93 GDP(4 + 7 + 9) 

Railway vehicles -16.076 0.001166 - -- 2.80 .94 GDP(current level) 
731 

Steam locomotives 
731. l 

Electric locomotives -1.276 G.0246 0.00612 2.12 .SS GDP8 
731.2 

Locomotives, other -0.0888 0.0411 -0.00461 2.40 .43 GDP8 

731. 3 

Passengers: railway, -7.837 0.00167 - - - I. 35 .93 GDP{current level) 
tramway cars 
731.4, 5 

_j 



Products Coefficient E~timates D. \V. R2 GDP Components (j) 

Cao> (al) (a2) 

F1·ci~ht: railway. tramway 
-6.894 0.00151 1. 05 . 81 GDP(current level) -- -cars 

731.6 

RoaJ motor vehicles -142.110 0.0457 -- - 2. 13 . 77 GDP(current level) 
732 

Passenger motor cars -6.69~ 0.00463 - - - l. 68 .91 GDP(current level) 
7 32. 1 

Buses, lorries. trucks -115. 480 0.0293 - - - 2. 14 .69 GDP(current level) 
7 32. 2. 3. 4 

~lot or cycles 0. 718 0.0000816 --- 1. 59 .26 GDP(current level) 
732.9 I 

Road vehicles other than -12.241 o. 00352 2.50 . 70 GDP(current level) f\) -- - """ motor 
7~3. 

C> clcs { 
0.369 0.0000904 - - - 2.46 . 37 GDP(current level) 

?33. l 0.668 -0.00177 0.00457 1.67 .64 GDP8 

.\ire raft 3.517 0.00201 - . - 2.82 .54 GDP(current level) 
7 3-l 

Ships anJ boats 1. 198 0.00288 - - - 1. 16 .44 GDP(current level I 
735 

:'-~anufactures of Metal -60. 984 0.0274 -- - 1. 73 .83 GDP(current level) 
69 { 

-133.292 0.116 0.440 2.05 . 85 GDP(4 + 6) 

_J 



Table 2.2 Forecasting Equations: Egypt 

Products Coefficient Estimates D.W. 
-7 GDP Components (j) 

-
(ao) (al) (a2) 

Total 
Engineering products -457.726 . 129 - -- 1. 16 .93 GDP(current level) 

7 

Total 
Machinery non-electric -223.0 . 0593 - -- 1. 6~ .94 GDP(current level) 

71 

Total 
Electrical machinery { -148.0 .0294 -- - 1. 13 96 GDP(current level) 

72 8. 141 .175 . 314 .69 .43 GDP4 

Tota) 
Transport equipment 121. l . 478 .499 l. 77 .70 GDP8 

73 
N 

Power generating machinery -25.5 .00708 2.41 . 87 GDP(current level) V1 - --
711 { 19.3 .506 .768 l. 00 .41 GDP5 

Steam engines 
14.8 .00586 .137 l. 52 . 87 GDP8 

711.l. 2. 3 { .237 .00959 --- 1.92 .23 GDP(currcnt ~evel) 
.918 .250 .216 2.28 .73 GDP5 

Aircraft engines -10.8 .00176 1. 10 .79 GDP(current level) 711. 4 { - - -
-.513 .0113 .0262 .92 .67 GDP8 

Other internal combustion -14.3 .00412 1. 58 .82 GDP(current level) 
engines { - - -
711. 5 

9.97 . 00725 .0733 l. 32 . 72 GDP8 

Gas turbines { - l. 13 .000253 - - - 2. 13 .48 GDP(current level) 
711. 6 .0333 .0235 .0442 2.41 .53 GDP5 

Nuclear Reactors 
711. 7 

Agricultural machinery { -6.11 .00196 - - - 2.59 .43 GDP(current level) 
712 2. 10 . 0311 -.00792 1. 61 .33 GDPl 

Agricultural machinery for 
-.655 .000163 2.96 . 36 GDP(current level) cultivating soil { - - -

712.1. 2 -.761 .00188 . 00138 2.39 . 41 GDPl 

_J 
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Products Coefficient Estimates D.W. R2 GDP Components tj) 

(ao) (al) (a2) 
Dairy farm equipment 

{ 
.117 -.000000264 --- 3.13 .41 GDP(current level) 

712.3 .198 .000224 - . 000349 3.21 .14 GDPl 

Tractors 
{ 

- IO. 76 .00200 - -- 2.73 .54 GDP(current level 
712.S -6.47 .0258 .00460 1. 60 .43 GDPl 

Office machinery -4. 32 . 00114 - -- 2.06 .88 GDP(current level) 
714 

{ 1.69 .00769 .0198 1. 41 .99 GDP8 

Typewriters { -I.OS .000197 - - - 1. 84 .93 GDP(current level) 
714. 1 -.301 .000946 .00104 I. 63 . 84 GDP(7 + 8) 

Calculating machinery { -.700 .000197 - -- 0.89 . 71 GDP(current level) 
714.2 .178 -.000278 . 00172 I. IO .62 GDP{7 + 8) 

Statistical machinery -2.04 .000555 - - - 1.69 .46 GDP(current level) ' 714.3 { -.948 .00155 .0100 1. 66 .65 GDP IO I\) 
0\ 

Metal-working machinery . 
715 16.54 .00418 .0943 2. 81 .76 GDP4 

~tachine tools 18.31 .00344 - - - 1. 01 . 84 GDP(current level) 
715. l 

Textile and leather 
{ 

-2.83 .0724 .123 .77 .53 GDP4 
machinery -53.78 .0106 - - - I. 94 .96 GDP(current level) 
717 

Textile machinery 
{ 

-48.65 .00974 - - - 1.59 .95 GDP(current level) 
717. 1 -1. 23 .0654 .I.13 . 74 .52 GDP4 

Sewing machinery -1. 84 .000344 - - - 3.13 . 81 GDP(current level) 717.3 

Special industrial -50.53 .0100 -- - l. 04 . 86 GDP(current level) 
machinery 
718 

Paper and pulp machinery -3. 19 .000598 --- I. 58 .96 GDP(current level) 
718. l 

_J 



Products Coefficient Estimates D.W. R2 GDP Components (j) 

~T (al) (a2) 

Printing machinery -6.21 .00108 -- - 1. 18 . 80 GDP(current level) 
718.2 

Food processing machinery .0166 .000361 - - - 1. 88 .78 GDP(current level) 
718.3 

Construction, mining -28.92 .00555 - ... - 1. 08 .78 GDP(current level) 
machinery { 7. 72 .0903 • 

1Jl67 I. 04 .88 GDP(2 + 3) 

718.4 

Mineral processing -12.74 .00228 - - - 1. 18 .83 GDP(current level) 

machinery { 2.298 .0359 .00758 . 86 .91 GDP(2 + 3) 

718.51 

Glass working machinery .503 - . 00119 . 00113 1. 14 .42 GDP4 

718.52 I'\.) 
~ 

Other special machine~y -106.71 .0263 - -- 2.30 .95 GDP(current level) 

719 
{ 60.86 . 327 .177 3.39 .99 GDP(2 + 3) 

Air-conditioning machinery { 
- . 886 .000224 -- - 2.38 .78 GDP(current level) 

719.12 .0529 .00148 .00146 2.49 • 72 GDP(4 + 8) 

Industrial furnaces, -4.958 . 000789 --- 1.66 .76 GDP(current level) 
strokers, ovens 
719.13, 14 

Refrigerating equipment { -3.215 .000618 -- - 1. 12 . 84 GDP(current level) 

719.15 . 511 . 00718 .00658 1. 36 .66 GDP8 

Other heating, cooling { -11. 76 .00200 - -- 2.48 .92 GDP(current level) 

equipment -.505 .0184 .00287 1. 14 .88 GDP8 

719.11, 19 

Pumps and centrifuges 7.643 .113 .00631 1. 09 .94 GDP(2 + 3) 

719.2 

Mechanical handling 
3.051 . 189 -.0257 2. 31 . 81 GDP8 

equipment 
719.3 

_J 
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Products Coefficient Estimates D.W. R2 GDP Components {j) 1 ---
Cao) (al) (a2) 

Domestic appliances, -.953 .000132 - - - l. 67 .70 GDP(current level) 
non-electric 
719.4 

Po~ered-tools, other { -5.473 .000979 - - - 2 .19 . 85 GDP(current level) 

119. 5 .433 . 00776 . 0113 l. 00 .92 GDP(2 + 3) 

Packaging machinery { 
-8.352 .00131 - - - l. 34 . 87 GDP(current level) 

719.62 -.551 .0214 .0107 1. 22 .75 GDP8 

Weighing machinery 
{ 

-1. 607 .000249 -- - 1.60 .65 GDP(current level) 
719.63 -.594 -.000229 .00223 1.66 .64 GDP(7 + 8) 

Spraying, vending, 
-4. 899 .000820 2.05 . 80 GDP(current level) 

other machinery - - -
719.61, 64, 65, 66 I\) 

en 
Ball, roller bearings -1. 695 .000467 - - - 1. 33 . 87 GDP(current level) 

719.7 

Appliances, parts and -55.275 .00925 - - - ]. 19 . 80 GDP(current level) 
accessories, other 
719.8, 9 

Electrical power -51.438 .00912 --- l. 22 .95 GDP(current level) 

machinery 
722 

Power transforming - 32. 143 .00555 - - - l. 41 . 91 GDP(current level) 
machinery 
722. l 

Equipment for distributing -9.925 .00250 -- - 1. 99 .86 GDP(current level; 
electricity 
723 

_J 
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Products Coefficient Estimates D.W. R2 GOP Components (j) 

~ (a ) (al) (a2) 
0 

Insulated wire and c&ble -8.614 .00227 - - - 2.08 . 86 GOP(current level) 
723. l 

TelecommWlications { -36. 713 .00866 -- - 2. 10 .97 GDP(current level) 

apparatus 11. 883 .124 .0948 1. 06 .95 GOP8 

724 

Television s.ets { -6.503 .00127 - - - 1. 52 . 85 GDP(current level) 

724. l . 859 .00759 .0197 1. OS .76 GDP8 

l<adio sets -3.988 .000569 - - - l. 77 . 72 GDP(current level) 

724.2 

U•.)mestic elect .:-ical -6.011 .00085~ --- 1. 49 .66 GDP(current level) 

equipment 
725 I\) 

~1edical apparatus { -2.239 .000441 - - - 1. 27 .95 GOP(current level) -o 

726 -.655 .00368 .00416 1. 04 .75 GDPlO 

Electrical machinery, { -33.542 .00648 - - - I. 71 .93 GOP(current level) 

ct he- 4.480 .0908 .064 1. 74 .80 GDP8 

729 

Batteries and accumulators { -2.671 .000480 - - - 1. 56 . 84 GDP{current level:' 

729. l .202 .00741 .00402 1. 52 • ?CJ GOP8 

Electric 1 amps -1. 634 .000285 - - - 1. 31 .75 GDP(current level) 

729. 2 

Valves, tubes, etc. 
{ 

. 341 .000123 -- - 2.76 .78 GOP(current level) 

729. 3 1. 012 .00301 .0006:. 2.86 .96 GDP8 

Automotive electrical { -3.323 .000564 -- - ~. 02 .88 GDP(current level) 

equipment - . 0300 .00839 .00537 1. 00 .78 GOP8 

729.4 

~kasuring apparatus { 
-12.545 .00210 - -- 1. 08 .93 GDP(current level) 

729. 5 -4.267 .00600 .0136 1. 35 . 81 GDP (7 + 8) 

_J 



' 

Pro~ucts Coefficient Estimates o.w. R2 GOP Components (j) 

~ (ao) (a ) (a2 l 
Electro-mechanical hand 

{ -.657 .0000983 -- - l. 89 .75 GDP(current level) 
tools - .663 .000791 . 00114 1. 13 .83 GOP(2 + 3) 
729.6 

Electron and proton 
accelerators 
729.7 

Electro-magnetic { - . 134 .0000211 -- - 2.50 .48 GDP(current level) 
appliances -.0158 .000942 - . 000184 3.16 .96 GDP8 
729. 91 

Electric fun1aces { -4.903 .OG0816 - - - l. 35 . 82 GDP(current level) 
729.92 .0756 .00996 . 00811 l. 53 .62 GDP8 . 

Electric traffic control VJ 
-2.836 .000401 - - - l. 47 .87 GDP(current level) a 

equipment { 
-.463 .00692 .00304 1. 25 . 77 GDP8 

729.93 

Electrical condensers -.449 .0000696 - -- 1. 38 .64 GDP(current level) 
729.95 

Other electric equipment 1. 818 .0377 -.0112 3.44 . 85 GDP8 
729.94, 96, 98, 99 

Ra~lway vehicles -11. 175 .00336 --- 2.01 .67 GDP(current level) 
731 

Steam locomotives 
731.1 

Electric locomotives 
731.2 

Locomotives, other { -10.175 .00167 -- - 1.95 .52 GDP(current level) 
Hl.3 .153 -.0205 .0428 1. 96 .57 GDP8 

Passengers: railway. 4.52 . 0572 -.0151 3.10 . 74 GDP8 
tramway cars 
731.4, 5 

----
_J 



' 

Products Coefficient Estimates D.W. R2 GDP Compunents {j) 

(a0) (al) (a2) 

Freight: railway. tramway -.00121 .00000893 - -- 2.49 .92 GDP(currcnt level) 

cars 
731.6 

Road motor vehicles { -59.496 0214 --- 1. 73 . 81 GOP(current level) 

7l2 59.035 .412 .123 1. 49 . 71 GDP8 

Passenger llOtor cars { 
-29.269 .00620 -- - 2. 35 .!;)0 GDP(current level) 

732. l 4.992 .117 .0522 .87 .96 GOP8 

~uses. lorries, trucks 3.380 .00736 - -- 1. 96 .58 GOP(currcnt level) 

7 32. :? • 3. 4 

t-lotor eye les -3.231 .000558 -- - 1. 74 .62 GUP[curr~~t level) 

732.9 

Road vehicles other than 1. 74 .0466 -.00~29 2.45 .78 (j[J"~ :.; 
1,,...·1 

f'' 

motor 
733 

Cycles -1.315 ,000189 - -- 1. 77 • 77 GDP(current level) 

733. l 

Ai re raft 44 .148 -.149 .247 2.83 .74 GDP8 

n.i 
Ships anJ boats { 

-73.6J5 .0103 --- l. 07 .79 GDP(current level) 

··11.102 .120 .106 1. 27 .60 GDP8 
ns 

Manufactures of Metal { -672 .105 --- 1. 42 . 80 GDP(current level) 

69 6.08 .206 -.013 1.90 .91 GDP(2 + 3) 

_j 



------·------------------
rx-cducts 

----------· ·--------------

Tot.;:. l 
Eng§~~~::-~n.t: prodv::-ts .. 

' 

Tv~~~ 

~t.-..:nh~err twn-e!~~~t~d.1: 
)\ 

'fnt.~l 
E~~!~'L:~->_,~.:-l ~':h\nery 

-..,-~ ... ~ 
r~tat 

Trallsport equip•ent 
H 

Pover ll''nerat i ng machint:ry 
711 

Stea11 enginE!s 
711.1. 2. 3 

Aircraft angines 
711.4 

Other intP.IT&nl combustion 
engines 
711.S 

Ga!> turbines 
711. (> 

Nuclear Reactors 
711. 7 

Agricultural ~achir.ery 
712 

Agricultural aachinery for 
culti~ating soil 
712.l, 2 

Coefficient Estimates 

(iii)) (al) (a2) 

-2054 7.73 8.39 

-699 2.69 3.02 

-490 1.87 1.98 

-308 .0573 

-7.85 1.58 l.76 

-8.45 .322 .430 

1.56 .000959 

-2.18 .549 .820 

-.314 .489 .267 

-13.23 .00174 

-1. SS ,000171 

--
D,W. R2 

1.94 .73 

1.96 • 72 

1.96 .73 

1. 40 .86 

2.56 .•:n 

2.58 .86 

1. 42 .83 

2.02 .94 

2.54 .87 

1. 19 .76 

1. 34 ,60 

GDP Components (j) 

GDP4 

GDP4 

GDP4 

GDP(cu:rent level) 

GDPS 

GDPS 

:_..) 
r'\.) 

GDP(current level) 

GDPS 

GDPS 

GDP(c~rrent level) 

G(JP(r:u~rent level) 

_j 



~ .. . .. 

Products Coefficient Estimates D.W. R2 GDP Components (j) 

(ao) (al} (a2) 

Dairy fana equip..ent ·-
712.3 

Tractors -~ .. 54 .00129 - - - 1. 19 . 77 GDP(current level) 
712. s 

Offi~e aa~hinery 
7)4 

-4.36 .00099 -- - 1.12 • 90 GDP(current level) 

Typewriters 
714 .1 

·l. 27 .00023 --- I. 28 .87 GDP(current level) 

Calculating uc~inery 
714.2 

.540 .00022 --- 1.6~ .98 GDP(current Iev~l) 

Statistical aachinery -l.92 .000'?9 --- 1. 40 .82 GDP(current level) 

714.:S 
w 

Metal-working machinery -24.3 .108 .058 1. 91 .65 GDP4 w 

715 

Machine tools -11. l .0393 .0416 2.00 .66 GDP4 
715.1 

Textile anJ leather 
.0198 2 .14 .70 GDP4 

machinery -4.46 .0173 

717 

Textile machinery -2.05 .0097 .0087 2.39 .69 GOP4 
717.l 

Sewing aachinery -2.38 .0076 .0107 1.88 .66 liDP4 
717. 3 

Spacial industrial 
-148 .608 .66 2.00 .74 GCJP4 

uchinery 
718 

Paper and pulp machinery ---
718. l 



• 

Products Coefficient Estimates D.W. R2 GDP Components (j) I ~ (al) (a2) 

Printing 11achinery -5.70 .020(J .0222 1.94 .76 GDP4 
718.2 

Food processing aachinery -2.88 .0103 .0158 1.87 .76 GDP4 
718.3 

Construction, ainiqg 
-23.6 .00783 2.34 .93 GDP(current level) 

aachinery ---
718.4 

Mine.ra! processing -52.8 .185 .172 1.91 .69 GuP4 
aact.inery 
718. 51 

w 
~lass working aachinery -- .r:-

718.52 

Other special uachinery -358 l. 31 1.57 1.94 . 7l GDP4 
719 

Air-conditioning machinery -41.0 .172 .193 2.13 • 71 GDP4 
719.12 

Industrial funaaces, -8.30 .0281 
strokers, ovens 

.0274 1.9::? .64 GDP4 

719.13, 14 

Refrigerating equipment -32.0 .0529 .0778 1.66 . 72 GDP4+GDP8 

719.lS 

Other heating, cooling 
equipment -54.1 .!56 .232 1. 97 .63 GDP4 

719.11. 19 

Puaps and centrifuges -13.6 1.359 .917 2. 77 .99 GDPS 

719.2 

Mechanical handling 
equipment -98.3 .342 .332 1.94 .58 GDP4 

719.3 

_J 



.... ~ ................... lm't! .............. .,. ................................... _. ..................................... !Jm .................................. ... 

Products Co~fficient Estimates D.W. R2 GDP Components (j) 

(ao) (al) (a2) 

Dot.lestlc appliances, 
.0537 .0000446 1.98 ,90 GDP(current level) 

non-elect&ic ---
719.4 

Powered-tools, other -11. 9 .0332 .0461 l.~O .67 GDP4 
719.S 

Peckaging •achlnery -4.38 .0111 .0197 1.98 .62 GDP4 
719.62 

Weighing machinery -1. 17 .00417 .00478 1. 73 . 71 GDP4 
719.63 

Spraying, v~nding, 
-4.66 .0070 .0290 2.25 • 72 GDP4 

other machinery w 
'-" 

719.61, 64, 65, 66 

Ball, roller bearings -.400 .00446 .00352 2.07 .82 GDP4 
71!1. 7 

Appliances, parts and -12.4 .00444 - -- I. 36 .83 GDP(current level) 
~ccessories, other 
719.8, 9 

Electrical power -49.9 2.27 2.26 2.64 . 9•2 GDPS 

machinery 
n.2 

Power transf~rming 
aachinery -22.4 1. 16 1. 34 2.33 .86 GDPS 

n.2.1 

Equipment for distributing 
electricity -27.8 1.16 1. 12 2.75 .98 GDPS 

723 

_J 



Products Coefficient Estimates D.W. R2 GOP Components (j) 
---

(aol (al) (a2) 

!nsulated wire and cable -27.5 1.13 1.07 2.82 .99 GDPS 
723.1 

Teleco!llllwtications 
apparatus -56.2 .0113 --- 1.11 .90 GDP(current level) 
724 

Television sets -13.4 .00243 --- 1. 12 .90 GDP(current level) 
724.1 

Radio sets -15.0 .00369 --- 2,00 ,92 GOP(current level) 
724. 2 

Domestic electrical 
equipment -11. 7 .00266 --- I. 29 ,89 GDP(current level) 
725 

Medical apparatus -3.84 -.0014 .0129 .91 .73 GDP IO ;_;,) 

0\ 

~ 
726 

Electrical aachinery, 
other { -10.9 .00354 --- 1.38 .86 GDP(current level) 
729 -42.4 .180 .210 1.95 .73 GDP4 

Batteries &nd at".cuaulators -2. 71 .000707 --- 1.18 .86 GDP(current JeveJ) 
729.1 { -8.76 .0356 ,0414 1.98 • 72 GDP4 

Electric la.aps 
{ 

- . 222 .000181 --- 1. 52 .90 GDP(current level) 
729.2 -1.76 .D088 .0108 2.01 .76 GDP4 

Valves, tubes, etc. { .450 ,0000462 --- 1. 43 ,82 GDP(current level) 
729. 3 -.427 .00537 .00437 1. 71 .77 GDP8 

Automotive electrical 
equipaent -.507 .000478 --- I. 41 .92 GDP(current l&vel) 
729.4 

Measuring apparatus { -2. 72 ,000804 --- 1.45 ,81 GDP(current level) 
729.5 -10.5 ,0476 .0447 1. 96 . 72 GDP4 

_J 



Products 

Electro-11echanical hand 
tools 
729.6 

Electron and proton 
accelerators 
729.? 

Electro-aagnetic 
appliances 
729.91 

Electric furnaces 
729. 92 

Electric traffic control 
equip11ent 
729.93 

Electrical condensers 
729.95 

Other electric equipment 
729.94, 96, 98, 99 

Railway vehicles 
731 

Stea• locoaotives 
731.1 

Electric loco110tives 
731. 2 

Locomotives, other 
731. 3 

Passengers: railway, 
tramway cars 
731. 4. s 

{ 

{ 

Coefficient Estimates 

(a
0

) (a
1

) (a21 

-1. 25 
-2.97 

-6.68 

-.0198 
-.501 

-5.89 

.000188 

.0086 

.0262 

.000475 

.00285 

.0134 

.0121 

.0279 

.00011 

.0348 

D.W. 

1.40 
1. 91 

1. 78 

2.39 
1. 29 

J. 81 

R2 

.83 

. 74 

.74 

,66 
.65 

.67 

., _______ , ___________ ------- -

GDP Compon~nts (j) 

GOP(current level) 
GDP4 

GOP4 
\JJ 
-.l 

I 
GDP (current ltivel) 
GUPlO 

GDP4 

_J 



Products Coefficient Estimates o.w. R2 GDP Components (j) 

(ao) (al) (a2) 
Freight: railway, traraway 

cars 
731.6 

Road 110tor vehicles -149 .0340 --- 1.68 .88 GOP(current level) 
732 

Passenger aotor cars -45.3 .0133 -- .... 1. 16 .90 GDP(current level) 
732.1 

Buse~. lorries, trucks ··95.5 .0167 - -- 2.05 .88 GOP(current level) 
7.12. 2. 3. 4 

I ..,=t.:>r cyr.les -.979 .000306 --- 1.59 .92 GDP(current level)w 
732.9 CD 

Road vehicles other than -7.86 .00123 --- 1. 73 ,86 GDP(current level) 
11<>t-:>r 
733 

Cyles .0437 .0000410 
733.1 

-- . 1.63 .70 GOP(current level) 

Aircraft -32 .o .00704 
734 

-- - 1. 19 ,73 GDP(current Level) 

Ships and boats -117 .0149 - - - 1. 21 ,78 GDP(current Level) 
735 

Hanufacturers of metal -58.901 3.121 3,261 2.04 0,97 GOPS 
69 

----

_J 



Table 2.4 Forecasting Equations: Iraq 

Products Coefficient Estimates D.W. R2 GDP Components (j) 

---- (a0) (a ) (a2) l 

Total 
Engineering products { -528 .206 - - - 2.46 .92 GDP(current level!) 

7 -515 9.96 3.41 2.21 .90 GDP4 

Total 
Machinery non-electric { -189 .0817 - - - 2.71 .90 GDP(current level) 

71 -187 4. 19 1. 21 2. 48 . 88 GDP4 

Total 
Electrical machinery { -73.9 .0293 - - - 1.60 .94 GDP(current lev~l) 

12 
-68.2 1.118 .666 1. 63 .92 GDP4 

Total 
Transport equipment { -256 .0905 -- - 2.69 .92 GDP(current leval) 

73 
-41.4 4.69 .OS 1. 84 .67 GDPB 

w 

Power generating machinery -21. 1 .00887 - - - 2 .03 .92 GDP(current leval) '0 

{ 
711 -1. 78 2. 19 1. 56 2.59 .91 GDPS 

Steam engines { - . 841 .000658 - -- 3.06 .64 GUP(current level) 

711. 1, 2. 3 .454 .160 .128 :t. 36 . 69 GDPS 

Aircraft engines { -.731 .000618 --- 1. 78 .93 GDP(current level) 

711. 4 1. 15 .0406 - . 0132 1. 98 . 86 GDP8 

Other internal combustion { -:9. 41 .00420 -- - 1. 76 . 89 GDP(current level) 

engines -.125 .943 . 792 2. 14 . 86 GDPS 

711. s 
Gas turbines -3.30 .888 .543 3.26 . 80 GDPS 

711. 6 

Nuclear Reactors 
711. 7 

Agricultural machinery -12.6 .00599 -- - 2.99 .62 GDP(current level) 

712 
{ 18.6 .132 -.02Y 1. 27 .42 GDPl 

A~ricultural machinery for -.651 .000971 - -- 2.91 . 34 GOP(current level) 
cultivating soil { 2.86 .0338 - - - 2.18 .52 GDPl 
712.1, 2 

_J 



,...---------.. -- ------ ---- ------------ -------- - - - - -------

Products Coefficient Estimates D.W. R2 GDP Components (j) 

(ao) (al) (a2) 

Dairy farm equipment 
712.3 

Tractors { -7.68 .00320 -- - 3.01 .51 GDP(current levd) 

712.S 10.8 .0696 -.0323 1. 58 .40 GDPl 

Office machinery { -1. 13 .000649 - - - 2.97 .97 GDP(current levHl) 

- 714 .0985 .0378 - - - 2.33 . 88 GDP8 

Typewriters { - . 121 .0000482 - -- 2.06 .98 GDP(current level) 

714. i .00670 .00275 -.00039 1. 87 . 72 GDP8 

Calculating machinery .261 .00733 .00376 2.84 .62 GDP8 

714.2 

Statistical machinery 
l='" 
0 

714.3 

Metai-working machinery -10. 1 .186 .050 2.53 . 84 GDP4 

715 

Machine tools -6.15 .125 .022 2.60 . 77 GDP4 

715. 1 

l~xtile and leather -11. 8 .259 .072 2. 13 . 86 GDP4 

machinery 
717 

Textile machinery -lC. s .233 .062 2.17 . 87 GDP4 

717. l 

Sewing machinery { -1. OS .000446 - - - 1. 56 . 84 GDP(current ~evel) 

717.3 - . 934 .0166 .0102 1. 59 . 81 GDP4 

Special industrial 
machinery -47.8 1. 27 .19 2.92 . 89 GDP4 

718 

Paper and pulp machinery { -1.07 .000702 -- - 1. 19 .S7 GDP(current level) 

718.l -.737 .0269 .0143 l. 13 . 51 GDP4 

_j 



,......-- --, ---- -- - --

Products Coefficient Estimates D.W. R2 GDP Components (j) 

(ao) (al) (a2) 

Printing machinery -2.15 .0368 .0179 2.44 .87 GDP4 
718.2 

Food processing machinery . 356 .0641 .0101 1. 63 .67 GDP4 

718.3 

Construction, mining { -16.9 .01C7 -- - 2.71 . 88 GDP(current level) 

machinery 7.55 -.334 .709 3.41 .98 GDP6 

718.4 

Mineral processing 
-22.9 .386 .083 2. 15 .79 GDP4 machinery 

718.51 

Glass working machinery -.807 .0395 -.0092 3.36 .53 GDP4 
~ 

718.52 .... 

Other special machinery -81. 6 1. 55 .75 2. 15 . 89 GDP4 
719 

Air-conditioning machinery -2.51 .0156 . 0366 l. 13 .79 GDP4 
719.12 

Industrial furnaces, -4.24 . 0457 .0379 1. 59 .76 GDP4 
strokers, ovens 
719.13, 14 

Refrigerating equipment -4.61 .0729 .0338 1. 63 .93 GDP4 
719.15 

Other heating, cooling -11. 8 .073 .136 l. 15 . 84 GDP4 
equipment 
719.11, 19 

Pumps and centrifuges -2. 37 - . 176 .436 2.24 .92 GDP6 

719.2 

Mechanical handling -17. 1 .354 .062 2.46 . 81 GDP4 
equipment 
719.3 



Products Coefficient Estimates D.W. R2 GDP Components (j) 

Cao) (al) (a2) 
Oomestic appliances, 

non-electric -.0738 .0000787 - -- 2.18 . 71 GDP(current level) 

719.4 

Powered-tools, other f -1. 75 .000769 -- - 2.85 .99 GDP(current level) 

719.S -1. 68 .0357 .0136 l. 78 .97 GDP4 

Packaging machinery -2. 72 . 0346 .0261 1. 80 .83 GDP4 
719.62 

Weighing machinery -.585 . 0130 .001:; 2.65 . 82 GDP4 
719.o3 

Spraying, vending, - . 0741 -.0054 .0297 l. 30 .98 GDP6 
other machinery 
719.61, 64, 65, 66 l=' 

r\) 

Ball, roller bearings 
719.7 

-1.88 .0447 .0045 Z.69 . 82 GDP4 

Appliances, parts and { -26.9 .0101 - - - 1. 29 .83 GDP(current level) 

accessories, other .429 .543 . 033 1. 88 .98 GDP6 

719.8, 9 

Electrical power 
mact\illery . 

-5.27 2.25 2.08 2. 17 .87 GDP5 

722 

Power transforming -3. 51 1.16 1. 43 2.17 .83 GDP5 
machinery 
722. 1 

Eltuipment for distributing -.883 . 939 .754 2.89 .94 GDP5 
electricity 
723 



-----"-~-- -

Products Coefficient Estimates D.W. 
R2 ___ 

GOP Components (j) 
·--------·--- ---·--

(ao) (al) (a2) 

Insulated wire and cable - . 775 . 898 .713 2.94 . 94 GDP5 
723. l 

TelecommWlications -15.8 .00624 - - - 1. 89 .93 GDP(current level) 

apparatus 
724 

Television sets -1. 45 . 000725 - - - 1. 79 .87 GDP(current level) 

724.1 

Radio sets - . 355 .000353 - - - 1. 52 . 81 GDP(current level) 

724. 2 

Domestic electrical -5.08 .00216 2. 32 .92 GDP(current level) 
equipment 

- - -

725 r:-

.92 GDP{current level) 
UJ 

~tedical apparatus - . 399 .000261 - - - 2.53 

. 726 

Electrical machinery. { -13. 2 .00551 -- - 1. 74 .96 GOP(current level) 

other -12.3 .228 .114 1. 73 .93 GDP4 

729 

Batteries and accumulators -.704 .000490 - - - .78 . R6 GDP(current level) 
729. l { 

- 574 . 01 sr .0108 .90 . 82 GDP4 

Electric lamps 
{ - .636 .000446 - - - 2. 10 .so GDP(current level) 

729. 2 -.973 .0407 -.0101 2.41 .78 GDP4 

Valves, tubes. etc. { -.497 .000235 - -- l. 98 .98 GDP(current level) 

729. 3 - . 4 76 .0109 . 0042 1. 89 .96 GDP4 

Automotive electrical 2.71 .98 GDP{current level) 
equipment -1.87 .000873 - - -

729.4 

~~asuring apparatus { -3. 11 .00125 - - - 1. 88 .90 GDP(current lev~!l) 

729. 5 -2.97 .0524 . 0261 1. 84 . 89 GDP4 

_J 



Products Coefficient Estimates o.w. R2 GDP Components (j) 

(a0) (al) (a2) ----

Electro-mechanical hand - . 339 .000135 -- - 2.91 .95 GDP(current level) 
tools { -.329 .00613 .00251 2.02 .93 GDP4 
729.6 

Electron and proton 
accelerators 
729. 7 

Electro-magnetic 
appliances 
729.91 

Electric furnaces -1.25 .0227 .0066 2. 10 . 88 GDP4 
729. 92 

Electric traffic control ::-
equipment ::-

729.93 

Electrical condensers 
729. 95 

Other electric equipment -.202 .000341 --- 3.48 .64 GDP(current level) 
729.94, 96, 98, 99 { - . 198 . 0196 . 0036 3.53 .62 GDP4 

Railway vehicles { -4.40 .00204 --- 1. 58 . 85 GDP(current level) 
731 1. 42 .116 - . 021 I. 94 .64 GDP8 

Steam locomotives 
731. 1 

Electric locomotives 
731. 2 

Locomotives, other - . 722 .000421 -- - I. 55 .60 GOP(current level) 
731. 3 

Passengers: railway, 
tramway cars 
731.4, 5 

_J 



Products Coefficient Estimates D.W. R2 GDP Com~onents (j) 

(a ) 
0 

(a ) 
1 (a2) 

I re i ght : railway, tramway { -3.50 .00131 - - - l. 75 .87 GDP(current level) 

..:a rs .0363 .0769 -.0131 2.11 .69 GDP8 

Bl .t> 

~oaJ motor vehicles -150 . 0537 -- - 2.90 . 77 GDP(current level) 
., ~ ) . .)_ 

Passenger motor cars -13.3 .00556 - - - 2.56 .88 GDP(current level) 

7 32. l 

~uses, lorrie~, trucks { -101 .0348 -- - 2.94 . 74 GDP(current level) 

732.2, 3, 4 -37 .6 l. 38 .66 1. 73 . !>2 GDP8 

Motor ..:ydes { -.605 .000282 --- l. 12 .93 GDP(current level) 

732.~ .231 .0176 -.0049 l. 92 . 80 GDP8 

HoaJ vehicles other than { -9.41 .00336 --- 2.44 . 59 gg:~current level) ~ 
motor -6.27 .107 .127 l. 59 .55 

7 3 3 

C>clcs 
{ -.0171 .0000642 -- - .98 .67 GDP(current level) 

., 33. l . 234 .00403 -.00187 l. 83 .SS GDP8 

.\1 rcr;1ft 7.04 .904 -.451 2.76 .95 GDP8 
7 3-1 

Ships anJ boats { -60.2 .0181 -- - 1.64 .67 GDP(current level) 

735 4.97 l. 27 -.59 2.29 .70 GDP8 

~la.nufactures of Metal c25400 12.7 -- - 2.13 . 92 GDP(current level) 
69 8060 331 297 2.10 .99 GDP6 

_j 



I I 

Table 2.5 forecasting Equations: Jordan 
- , 

Products Loefficient Estimates D,W. R- GDP Components (j) 

(ao) (al) (a2) 

To\'. a! 
Engineering products 21. 5 .386 .366 1. 42 .83 GDP 

7 

Total 6.7 .159 .128 1. 35 .79 GDP 
Macninerynon-electric { 

12.4 . 777 .674 1.85 . 72 GDP4 
7l 

Total 
Electrical machinery 8.25 .0637 .0662 1. 70 . 77 GDP 

72 

Total 6.425 .164 .172 1.82 .84 GDP 
Transport equipment { 

1.55 1.55 1. 80 1. 72 .82 GDP8 
73 

&:-
()\ 

Power generating machinery 
2.06 .0295 .0254 1. 75 .88 GDP 

711 

Steam engines -.206 .0673 .0144 1.17 .60 GDP8 
711.1, 2, 3 

Aircraft engines .874 .00237 .00302 2.20 .31 GDP 
711. 4 

Other int~rnal combustion 1. 421 .(1162 .0151 1.63 ,83 GDP 

engires 
711.S 

Gas turbines - -------~~------••• .. w--•-----· 
711.6 

Nuclear Reactors --------·-··- --··-·-· .... ··---···--·-------··-·---- ·----
711. 7 

Agricult~ral machinery . 765 .OH/. • \, Wl :i.80 .78 GDP 

712 

Agricultural •~chinery fo~ 
cultivating soil .1n .ilOO&.O .oon? 2.29 .70 GDP 

712.l, 2 

_J 



.. .~ ' . . ... . "" ,,., 

·---------- ------------
R2 

Products Coefficient Estimates D.W. GOP Components (j) 

-
(a

0
) {a 1) (a2) 

Dairy fara equip11ent -------
712.3 

Trac.cors .460 .00792 .00684 1. 16 .75 GDP 
712.S 

Off ice aachinery ( ,254 ,00263 ,00256 2. 14 .83 GOP 

714 .204 .oos:n ,j0388 2,36 I 8~· GDP7+8+9+10 

TypeWYiters { 
.o~.01 .OOOP83 .0006~7 2.02 .76 GDP7+8+9+ 10 

714.1 ... 238 .0006 -- - 1. 73 . 77 GDP(current lvvel) 

Calculating aachiner1 -.0177 .u3% .0048 2. '14 .88 GDP9 

714.2 
:::-

Statistical aachinery 
~ 

714. l 

Metal-wo1·kin1 uchinery . 262 .0234 .0~02 1.0~ .89 GDP4 

715 

Machine too1s .190 .0226 .0199 1. 5?. .82 GDP4 

715.1 

Textile and leather .381 .0307 .0392 1. 23 .82 GDP4 

aachinc:ry 
717 

Textile aacninery .187 .0267 .u320 1. 28 .85 GDP4 
717. l 

s~wing aachinery -.715 .00170 --- 1.64 .94 GDP(current level) 

717.l 

Special industrial .298 .0409 .0259 1. 54 .75 GDP 

aad1inery 
718 

Paper and pulp machinery -----
718.1 

_J 



Products Coefficient Estinates D.~;'. R2 GOP Componcnt5 (j) 

fa~ (al) -~·(9 

Printing machinery .131 .001?.9 .00151 1. 44 .69 GDP 
718.2 

Food processing machinery -.962 .0022 - -- 1.83 .57 GDP (current hive l) 
718.3 

Construction. mining -.0259 .0279 .0162 1.62 .75 GDi> 
aachinery 
718.4 

Mineral processing .207 .0539 .o3oc 2.73 .64 GDP4 
aachinery 
718. 51 

Glass working aachinery ~ 
co 

718. 52 

Other special aachinery 5.02 . 310 .284 1.90 .73 GDP4 
719 

Air-conditioning aachinery -.0878 .00499 .00124 1.84 • 77 GDP7+8+9+10 
719. l2 

Industrial furnaces. . 
strokers, ovens .0495 .00791 .00627 2.52 .80 GDP4 

719.13, 14 

Refriaeratina equipaent .0947 .0144 .0056 2.33 .90 GDP4+8 
719.15 

Other heating, cooling .137 .0257 .0108 2.26 .66 GDP4+8 
equipaent 
719.ll. 19 

Puaps and centrifuges .742 .00706 .00901 1. 35 .71 GDP 
719.2 

Mechanical handling .665 .0582 .0408 1. 37 .78 GDP4+8 
equipaent 
719.3 



-··----

Products Coeffide11t Estimates D W. R2 G!1P Cornpon~nt s ( j; 
--~-----

Cao) (al) (a2) 

cn..estic appliances, 
n("ln-electric: -----
719.4 

Powered-tools, other ------- -·------
719. s 

P&ckaging aachinery .0345 .0145 .0069 1.8~ .S4 r,OP4+8 

719.~2 

Weighing ~achinery 
719. 63 

Spraying, ve~ding, 
other machinery .225 .00515 .00397 2. "/l ,92 GDP7 :=-

'° 
119.61. 64, ~5. 66 

Ball. roller ~earings .108 .00825 .00752 2,45 '7(, GDP4 
719.7 

Appliances, parts and 
-11. 0 GOP(current level) 

accessories, other .0250 --- 1.38 .77 

719.8, 9 

Electr~cal power 1. 210 .0192 ,Ol40 1. 74 , 133 GDP 
Bachinery 
722 

Power transforming ,937 .0120 .0079 1.99 ,81 GDP 
aachineTy 
721.1 

Eq~ipment for distributing 
.786 .00213 .00794 1.27 ,67 t::DP 

electricity 
723 



Products Coefficient Estimates D.W. R2 GDP Components (j) 

(a0} (nl} (a2} 

Insulated wire and cable .733 .00231 .00716 1,35 ,66 GDP 
723.1 

Telecollllwiications { 3.83 .238 .186 1.81 ,68 GDP8 
apparatus -10.3 .0310 --- 1.53 . 72 GDP(current level) 
724 

Television sets { 469 ,007 .005 • 72 GDP 
724. l -3. 723 .00874 --- 1. 79 ,80 GDP(current levP.l) 

Radio sets { .225 ,00412 .00261 1.18 .67 GDP 
724.2 -1.90 ,00454 --- 1. 51 .59 GDP(current level} 

Domestic electrical 469 .00578 ,00760 1.44 ,83 GDP cqu5.pment { 
-4.13 . 00977 1.98 ,84 GDP(current level) ---725 

Medical apparatus .110 -- - .008 2,79 .52 GDPlO V1 726 0 

' Electrical aachinery, 
other 1. 47 .0881 .0716 l.~8 • 77 GDP4 
729 

Batteries and ~ccumulators .153 .00047 
729.1 

.00655 1.44 .92 GDP$+8 

Electric 1 .. ps 
729.2 

Valves, tubes, etc. .0967 .00319 .00661 1. 35 .84 GDP8 
729. 3 

Auto110tive electrical 
equipment -1.04 .00279 --- 3.01 .82 GDP(current level) 
729.4 

Measuring apparatus 
.215 .0213 .0091 2.39 . 78 GDP4+8 729.S 



Products 

Electro-.echa.rtical hand 
tools 
729.6 

Electron and proton 
accelerators 
729. 7 

Electro-aagnetic 
appliances 
729.91 

Electric furnaces 
729.92 

Electric traffic control 
equip.ent 
729. 93 

Electrical condensers 
729.95 

Other electric equipment 
729.94. 96, 98, 99 

Railway vehicles 
731 

Stea. ioco110tives 
731.1 

Electric loco110tives 
731.2 

Loco110tives, other 
731. 3 

Passengers: railway, 
tra.iay cars 
731.4, 5 

Coefficient Estimates D.W. R2 GDP Components (j) 
(a

0
) (a~---(8

2
)- -- - - - - --- --- ----- ---------------

.198 ,00475 ,00296 2.51 .so GDP4 

V1 
t--' 

-3.62 . 00728 1.49 .71 GDP(current level) 



Products Coefficient Estimates D.W. R2 GDP Components (j) 

Cao) (al} (a2} 
Freight: railway, tra11Way 

cars 
731.6 

Road llO'tor vehicles 1.48 I. 75 . 32 1.14 ,80 GDP8 
732 

Passen1er 110tor cars -12.0 .0292 --- 1. 72 .90 GDP(current level) 
732.1 

Buses, lorries, trucks -1. 950 .861 .402 0.88 • 77 GDP8 
732. 2. 3, 4 

Motor cycles .115 .000861 .000105 1. 53 ,83 GDP 
732.9 Vl 

f\) 

Road vehicles other than 
llOtOr -.376 .113 .066 .94 ,80 GDP8 
733 

Cyles 
733.1 

Aircraft 1. 54 -.032 .792 3, 15 ,57 GDP8 
734 

Ships and boats -.0423 .0256 ,0078 1.95 ,68 GDP8 
735 



Table 2.6 Forecasting Equations: Libya 

Products Coefficient Estimates D.W. 
--R2 

GOP Components (j) 

(a ) 
0 (al) (a2) 

Total 
Engineering products -182.2 . 126 -- - 2.64 .96 GDP{current level) 

7 

Total 
Machinery non-electric - 34. 3 .440 - -- 2.83 .91 GDP{current level) 

71 

Total 
Electrical machinery -35.4 .0282 - - - 1. 4 7 .97 GDP{current level) 

72 

·Total 
Transport equipment -99.8 .0504 --- 2.09 .95 GDP{current level) 

73 
V1 

Power generating machinery -.737 3.32 1. 75 2.17 .e1 GDP5 w 

711 

Steam engines -7. 39 1. 10 1. 10 1. 11 . 86 GDPS 
711.l, 2, 3 

Aircraft engines -2.78 .117 -- - 1.60 .85 GDP(current level) 
711. 4 

Other internal combustion { -3.61 .00278 --- 1. 73 .86 Go~·~urrent level) 
engines .117 1. 84 -.730 2.42 . 81 GDP5 
711. 5 

Gas turbines 7.42 - . 389 .649 2.52 . 41 GDP5 
· rll.6 

Nuclear Reactors 
711. 7 

Agricultural machinery -7.38 . 00477 - - - 2.63 • R4 GDP(current level) 
712 

Agricultural machinery for 
-2.26 . 00119 2. 38 .64 GDP(current level) 

cultivating soil -- -
712.l, 2 



Products Coefficient Estimates D.W. R2 GDP Components (j) 

(ao) (al) (a2) 

Uairy farm equipment -.0791 .00006 --- 2.48 .66 GDP(cur.rent level) 
712.3 

Tractors -3. 93 .00303 - -- 2.56 . 86 GDP(current level) 

712.5 

Office machinery -.775 .00069 --- 1.66 .91 GDP(current level) 

714 

Typewriters -.475 .00019 -- - 1. 40 . 81 GDP(current level) 
714. 1 

Calculating machinery .278 .0002 -- - 2.49 .83 GDP(current level) 
714.2 

Statistical machinery -.234 .000125 --- 1. 54 • 'i8 GDP(curreht level) 
714.3 V1 

I:' 

Metal-working machinery -.912 .00069 -- - 1. 16 .94 GDP(current level) 
715 

Machine tools -1.08 .000657 - - - 1.34 .95 GDP(current level) 
715. 1 

Textile and leather { 1.11 .00163 -.000022 1. 89 .73 GDP 
machinery .600 .0856 -:0121 2.33 .66 GDP4 
717 

Textile machinery . 434 .00159 -.000167 1. 98 . 81 GDP 

717. 1 

Sewing machinery -.0585 .000107 - - - 2.03 . 74 GDP(current level) 

717.3 

Special industrial -6.83 . 00811 - -- 2.45 . 86 GDP(current level) 
machinery 
718 

Paper and pulp machinery .0924 . 0111 ,.. . 00223 2. 43 .63 GDP4 
718. 1 



Products Coefficient Estimates D.W. R2 GDP Components (j) 

f.1aT (al) ra-;1. 
Printing machinery .413 . 000119 

718.2 
- - - 1.49 .47 GDP(current level) 

Food processing machinery { -.420 .00051 -- - 3. 18 .43 GDP(current level) 
718.3 -.238 .0416 .0359 1. 85 .38 GDP4 

Construction. mining -6.27 .00574 - -- 2.29 .91 GDP(current level) 
machinery 
718.4 

Mineral processing 
{ 

-.496 .00166 - -- 1. 85 .68 GDP(current level) 
machinery - . i'48 .163 .109 0.93 . 72 GDP4 
718. 51 

Glass working machinery 
V1 

718.52 V1 

Other special machinery -16.9 .0224 --- 2.69 .91 GDP(current level) 
719 

{ -8.94 11. 9 4.27 2.06 . 89 GDP5 

Air-conditioning machinery -.489 .000474 - - - 2.97 .78 GDP(current level) 
719 .12 

Industrial furnaces. 
-.0527 .000184 3.26 .87 GDP(current leve~) strokers. ovens -- -

719.13. 14 

Refrigerating equipment -.0579 .000422 -- - 2.79 . 82 GDP(current level) 
719.15 

Other heating, cooling 
- . 0548 .00167 - - - 1. 01 . 82 GDP(current level) equipment 

719.ll, 19 

Pumps and centrifuges 11. 7 1. 86 . 723 2.48 . 84 GDP5 
719.2 

Mechanical handling -1. 86 .00278 
equip11ent 

--- 1. 48 .92 GOP(current level) 

719.3 



Products Coefficient Estimates D.W. R2 GDP Components (j; 

(ao) (al) (a2) 

Domestic appliances, 
non-electric -.0355 .00007 - - - l. 40 . 86 GDP(current level) 
719.4 

Powered-tools, other -.881 .000764 - - - l. 89 .63 GDP(current level) 
719.5 

Packaging machinery { .0428 .000262 - - - 3.18 . 71 GDP(current level) 

719.62 .198 .0323 .0065 l. so .70 GDP4 

Weighing machinery .0315 .000082 - - - 2.66 . 86 GDP(current level) 
719.63 

Spraying, vending, 
-1. 80 .000716 1. 14 .92 GDP(current level) 

other machinery -- -
719.61, 64, 65, 66 VI 

0\ 

Ball, roller bearings { .0516 .000078 - -- 3.04 .87 GDP(current level) 
719.7 .125 .00984 . 00111 1. 19 .81 GDP4 

Appliances, parts and 
accessories, other -12. 1 . 00776 -- - 2.15 . 89 GDP(current level) 
719.8, 9 

Electricai power { -10.96 .00875 -- - 2.35 .95 GDP(current level) 
machinery -7.33 4.71 1. 55 1. 74 .93 GDP5 
722 

Power transformin~ { -5.62 .00515 - - - 2. 19 .93 GDP(current level) 

machinery -3.81 2.74 .968 1. 61 .91 GDP5 

722.1 

Equipment for distributing -5.09 . 00382 - - - 1. 85 . 83 GDP(current level) 
electricity { -7.21 1. 59 1. 47 1. 52 . 93 GDPS 
723 



Products Coefficient Estimates D.W. R2 GDP Components (j) 

(a ) 0 (al) (a2) 

Insulated wire and cable { -4.48 .00355 -- - 1. 8 .82 GDP(current level) 
723. l -6.69 1. 44 1. 43 1. 5 7 .93 GDP5 

TelecommWlications -4.05 . 00684 3.07 . 82 GDP(current level) -- -apparatus 
724 

Television sets .0535 .00106 -- - 2.51 .83 GDP(current level) 
724. 1 

l~adio sets .602 .00125 - - - 2.07 .57 GDP(current level) 
724. 2 

Domestic electrical -1. 23 . 00139 -- - 2.54 .91 GDP(current level) 
equipment 
725 Vl 

~ 

Medical apparatus - . 369 .00024 2.79 . 72 GDP(current level) I 
- --

72b 

Electrical machinery, -8. 12 .00501 - - - 1.64 .99 GDP(current level) 
other 
729 

Batteries and accumulators .293 .000462 - - - 1. 36 . R6 GDP(current level) 
729.1 

Electric lamps -.0782 . 000171 - - - 2.35 .71 C.DP(current level) 
729. 2 

Valves, tubes, etc. { -.227 . 000122 - - - 2.62 . 81 GDP(current level) 
729. 3 -.146 .0728 .0122 2.49 .80 GDP5 

Automotive electrical 
equipment -1. 39 .000812 - -- 3.01 .97 GDP(current level) 
729.4 

Measuring apparatus .0222 .00115 -- - 2.06 .93 GDP(current ievel) 
729.5 



Products 

Electro-mechanical hand 
tools 
729.6 

Electron and proton 
accelerators 
72~. 7 

Electro-magnetic 
appliances 
72'). 91 

Electric furnaces 
729. 92 

Electric traffic control 
equipment 
729. 93 

Electrical condensers 
729. 95 

Other electric equipment 
729.94. 96. 98. 99 

Railway vehicles 
731 

Steam locomotives 
731.l 

Electric locomotives 
731. 2 

Locomotives. other 
731. 3 

PasS-engers: _ railway. 
t ra111way cars 
731.4. 5 

Coefficient Estimates 

(a
0

) (a
1

) - fa 2) 

-.221 

-.517 

-.567 

-.035 
-.0130 

-.215 

- . 475 

.000128 

.000324 

.000163 

.000015 

.000696 

.00026 

.000059 

-.000176 

,00009 

D.W. 

1. 76 

2.54 

1.46 

1.96 
2.55 

1.97 

1. 14 

R2 

.75 

.47 

. 69 

. 83 

. 80 

.64 

. 71 

GDP Components ( :1 ) 

GDP(current level) 

GDP(cvrrent level) 

GDP(current level) vi co 
I 

GDP(current level) 
GDP(4 + 5 + 14) 

GDP(current level) 

GDP 



Products Coefficient Estimates D.W. R2 GDP Components (j) 

(a ) 
0 

(a ) 
l (a2) 

freight: railway, tramway .0129 . 00065'.") . 000777 2.67 .26 GDP7 
cars 
731.6 

HoaJ motor vehicles -43.9 .0301 --- 2.7 .95 GDP(current level) 

~1") . .)_ 

Passenger motor cars -8.65 .00781 -- - 2.29 .96 GDP(current level) 

73~. l 

Buses. lorries, trucks -30. 2 .0174 -- - 2.64 .83 GDP(current level) 

7 32. 2. 3, 4 

t-lotor cycles .144 . 00013 .000041 1. 20 .73 GDP 

732.9 

HoaJ ~ehicles other than -2.80 . 00211 -- - 2.47 .87 GDP(current level) ~ 

motor 
733 

C}cks 
.630 .000093 -- - 2.10 . 84 GDP(current level) 

733. l 

Aircraft -11. l .00664 -- - 1.66 .64 GDP(current level) 

73~ 

Ships anJ boats { -28.2 .00799 --- 1. 45 .80 GDP(current level) 

735 21. 8 .283 -.292 2.07 . 77 GDP8 

Manufactures of ~letal c44567. 9 17.2 3.12 .91 GDP(current level) 
69 

-- -
-52351.?; 9621. 9 3686. 3 2.51 .91 GDPS 



Table 2.7 Forecasting Equations: Morocco 

Products 

Total 
Engineering products 

7 

Total 
Machinery non-electric 

71 

Total 
Electrical machinery 

72 

Total 
Transport eq•.;ipmf'nt 

73 

Power generating machinery 
711 

Steam eng:ines 
711.1, 2. 3 

Aircraft engines 
71'.i. .4 

Other internal combustion 
engines 
71\ .S 

Gas turbines 
711.6 

Nuclear Reactors 
711. 7 

Asricultural machinery 
712 

Agricultul'al machinery for 
cultivating soil 
712.1, 2 

{ 

Coefficient Estimates 

(ao) 

-215.3 

-69.7 

-19.5 

-99.3 

-16.3 

- 7 .66 

-.322 

9.85 
-4.75 

- 3. 26 

-14. l 

-.491 

(al) 

.0940 

. 0346 

.014f\ 

.0382 

.00559 

.00195 

.00033e 

-.581 
.00253 

.000704 

.00459 

.000685 

--· 
(a;?.) 

.418 

----

1).-w-.-----r-· G~; Compo-r~~nts 1:.j)-

1. 49 

1.% 

i. 68 

1. 61 

1.33 

2.46 

2.49 

1. 88 
1. 37 

2.04 

1. 15 

1. 86 

.~n 

. 70 

. 84 

. 82 

.87 

.87 

.98 

. 81 

.76 

. 84 

.94 

.83 

- ----- ·----

GDP(current level) 

GDP(current level) 

GDP(c~rrent level) 

GDP(current level) 

GOP(current level) 

GDP(current level) 

GDP(current level) 

GDP5 
GDP(current level) 

GDP(current level) 

GDP(current level) 

GDP(current level) 

CT\ 
0 



- ------------
R2 Prod•,•cts Coefficient Estimates D.W. GDP Compor.ents (j ! 

-·---·--· 
(au) (al) (a,) 

I. 

Dairy farm equipment ------------
712.3 

Tractors - 13. J .00369 - - - l. 14 .95 GDP(current level) 
712. 5 

Office :ind:1ne1·y -1.79 .00119 --- 3.27 . 91 GOP(current level) 
{ -1. 93 . 0138 .Oll5 l. 68 . 8.t GDPlO 

714 

Typewriters -.4U5 .000208 -- - 2.82 .e1 GDP(current level) 
714. l 

Calculating machtnery .247 .0001S8 - - ·- l. S6 .95 GDP(current !evel) 

71.::. 2 

Statistical machinery -1.06 . 00431 .00455 2.26 . 74 GDP(8 + 9 + IOJ 

71-t. 3 
{ -.957 .00556 .00517 2.27 . 71 GDP IO 0\ ..... 

Metal-working machinery -3.39 . 00117 - - - l. 56 .66 GDP(curr~nt level) I 

715 

Ma~hine tc'.>lS -3.28 .00108 - - - l. 59 .65 LDP(current level) 
715. l 

Textile and leather --7. 44 ,OG440 -- - l.. 12 .81 GDP(cu~rent level) 
machinery 
717 

Textile machiaery -6.80 .00398 -- - 2.06 . 79 GDP(current level) 

71 7. l 

Sewing machinery -.660 .000325 - - - 2. 13 .91 GDP(current level) 

717.3 

Special indust1ial . 9. 40 .00564 - - - 1.29 . 51 GDP(current level) 
machinery 
718 

Papcr and pulp machjnery .953 . 000130 - ·- - 2.76 . 40 GDP(current level) 

718. l 



Products Coefficient Estimates' D.W. R2 GDP Components (j) 

(ao) (al) (a2) 
Printing machinery ... 488 .000341 - -- 1. 15 .73 GDP(current level) 

718.2 

Food processing machinery 6.97 -.00527 .00250 1. /6 .58 GDP 
718.3 

Construction, mining 11. 9 -.0141 .00800 2. 19 .60 GDP(2 + 3) 
machinery 
718.4 

Mineral processing -5.31 .00185 -- - 2.13 .56 GDP(current level) 
machinery 
718.51 

Glass working machinery 
"' 718.52 I\) 

I 
Other specjal machinery -36. 3 .0166 - - - 1.68 .87 GDP(current level} 

719 

Air-conditioning machinery 
{ .0858 -.000635 .00197 1.98 . 79 GDP ( 8 + 9 + lG) 

719.12 . 0821 -.000482 . 0014 7 1.95 .76 GDP(7 + 8 + 9 + 10) 
lndust·ial furnaces, 

{ -1.96 .00350 .00903 2.15 .99 GDPlO 
strokers, ovens -2.78 .00279 .00698 1. 38 .99 GDP(4 + 10) 
719.13, 14 

Refrigerating equipment -.592 .000364 -- - 1. 34 . 76 GOP(current level) 
719.15 

Other heating, cooling 
equi pm~nt 

1. 20 .00358 .0787 1. 35 .42 GDP8 

719.11, 19 

Pumps and centrifuges { -5.67 .0213 .0337 1. 9e .79 GDPlO 
719.2 11.09 -.750 .462 1. 59 . 77 GDP5 

Mechanical handling 
equipment -8.50 .00329 - - - 1. 50 .92 GDP(current level) 
719.3 



------·--
Products Coefficient Estimates D.W. R2 GDP Components (j) 

-----
Cao} (al} {:'2) 

Domestic appliances, 
-.0564 .000073 2.94 .97 GDP(currEnt level) non-electric - --

"/19.4 

Powered-tools, other -2.62 .G00953 - -- l. so .83 GDP(c~rrent lhvel) 
719.S 

Packaging mdchinery -1.20 . 000642 - -- 2.61 .73 GDP(Lurrent level) 
719.62 

Weighing machinery -1.30 .000127 - - - 2.50 .73 GOP(currftnt level) 
719.63 

Spraying, vending. 
.107 .000195 --- 2.90 .96 GDP(current level) 

other machinery 
719.61. 64, 65, 66 

°' Ball, roller bearings w 
-.493 .000~42 -- - 2.13 . 81 GOP(current levtl) 

719. 7 

Appliances. parts and 
1 38 .92 GOP(current level) accessories, other -13.9 .OOS75 - --

719.8, 9 

Electrical power 
{ 9.57 .00203 .. - - 1. 82 .44 GDP(current levul) 

machinery 21. l -.456 . 349 2.83 .49 GOPS 
722 

Power transforming 
machinery 
722. l 

Equipment for distributing 
electricity -1.56 . 00119 - -- 3.24 . 32 GDP(current level) 
723 



Products Coefficient Estimates D.W. R2 GDP Components (j) 

(a ) 
0 (al) (a2) 

insulated wire and cable -. 934 .000974 3.21 .25 GDP(current luvel) - - -723.1 

Telecommunications 
apparatus -18.4 .00666 - - - 2. 14 .76 GDP(current level) 
724 

Television secs 3.69 -.00124 -.000619 l. 98 .78 GDP 
724. l 

Radio sets .619 .000575 - - - 2.88 .83 GDP(current level) 
724. 2 

Domestic electrical -.651 . 000482 - - - 2.11 . 80 GDP(current lt~vel) 
equipment 
725 O'\ 

~ 

Medical apparatus -.458 .000209 - - - 2.37 .86 GDP(current level) 
726 

Electrical machinery, -7.92 .00352 
other 

- -- l. 39 . 89 GDP(current l~vel) 

729 

Batteries and accumulators - . 893 .0004 - - - l. 53 . 80 GPP(current level) 
729. l 

Electric lamps -.418 .000305 - - - l. 51 .95 GOP(current level) 
729. 2 

Valves, tubes, etc. -. 724 .000317 - - - 2.44 .94 GDP(cUl·rent level) 
729. 3 

Automotive electrical .162 .000374 - -- 2.01 .97 GOP(current level) 
equipment 
729.4 

Mea5uring apparatus - . 932 .000619 - - - l. 12 . 89 GDP(current level) 
729.5 



Products Coefficient Estimates D.W. 2 GDP Components (j) R 

(ao) (al) (a2) 

Electro-mecha~ical hand 
tools . 364 -.000309 -.000163 1. 85 .66 GDP(2 + 3) 

729.6 

Electron and protor: 
accelerators 
729. 7 

Electro-magnetic - . 124 .000336 .000459 l. 90 . 5 l GDPlO 

appliances 
729. 91 

Electric furnaces .214 .000326 . 00138 2.22 .62 GDPlO 

729.92 

Electric traffi~ control { 
- . 380 .00445 -.00067 1. 57 .65 GDPlO 

equipment -.232 . 0034 7 - . 000684 l. 62 .61 GDP(8 + 10) °' V1 

729. 93 

Electrical condensers -.0167 .0000415 . - - - 3,00 ,64 GDP(current l~vel) 

729. 95 

Other electric equipment . 00432 .000099 --- 1. 61 . 80 GDP(current level) 

729.94. 96. 98. 99 

Railway vehicles -10. 1 .00292 - - - 2. 34 . 80 GDP(current level) 

7 31 

Steam locomotives 
731. 1 

Electric locomotives 
731.2 

Locowotives. other 8.91 -.0124 - . 0353 1.60 . 72 GDP7 

731.3 

Passenger::>: railway. -3.40 .000739 - -- 1. 86 .59 GDP(current l~vel) 

tramway cars 
731.4. 5 

_J 



Products Coefficient Estimates 

Cao) (a ) 1 (a2) 
Freight: railway, tramway 

cars -4.05 .000963 - --
731.6 

Road motor vehicles { -41.6 .0218 - --
732 -25.8 . 134 .240 

Passenger motor cars -3. 77 .00624 -- -
732.1 

Buses, lorries, trucks -33.6 .0107 ---
7 32. 2, 3, 4 

Motor cycles -2.68 .001S9 - --
732 .9 

~oad vehicles other than 
-1.11 .OOOS79 -- -motor 

733 

Cycles . 375 .000095 -- -
733. l 

Ai r!:raft -12.7 .00451 - - -
734 

Ships and boats -21. 8 .OOS73 - --
73S 

t.tanufa~tures of Metal { -4570.2 s. 70 - --
69 33957.3 -1856.4 655.2 

D.W. R2 

1. 56 . 81 

1. 93 . 79 
1. 91 .78 

1. 67 .90 

1. 84 .69 

2.S2 .90 

1. S6 .SS 

2.20 .SI 

1.63 .59 

2.38 .8S 

1. 03 .91 
2. 13 .81 

GDP Components (j) 

GDP(current level) 

GDP(current level 
GDP IO 

GDP(current level) 

GDP(current level 

GDP(current level) 

GDP(current level) 

GDP(current lvvel) 

GDP(current level) 

GDP(current level) 

GDP(current l~vel) 
GDPS 

0\ 
0\ 

I 

I 



Tal-·le 2.8 Forecasting Equations: Saudi Arabia 

Products Coefficient Estimates D.W. R2 GOP Components (j) 

Cao) (al) (a2) 

Total 
Engineering products -674 .112 - - - 1. 34 .90 C.DP(current level) 

7 

Total 
Machinery non-electric -189 .0385 --- l. 35 .91 GDP(current level) 

71 

Total 
Electrical machinery -210 . 0282 - - - 1. 03 . 86 GDP(current level) 

72 

Total 
Transport equipment -116 l. 45 1. 14 2.69 .95 GDP8 

73 

Power generating machinery 

7\ 

29.8 .203 .084 1. 93 . 89 GDP8 --1 

711 

Steam engines 3.27 . 0835 .0411 2.26 .92 GDP8 

711.l. 2. 3 

Aircraft engines 1. 52 .0166 . 0332 2.80 . 86 GDP8 

711.4 

Other internal combustion 3.27 .0835 . 0411 2.26 .92 GDP8 

engines 
711.5 

Gas turbines { 
13.7 .00123 -- - 2. 12 .79 GDP(current level) 

711.6 24.2 .0518 :0094 1. 73 .67 GDP8 

Nuclear Reactors 
711. 7 

Agricultural machinery 14. 1 .103 . 169 1. 70 .73 GDPl 

712 

Agricultural machinery for 
cult i vanng so ii .967 .00601 .00799 l. 49 .60 GDPl 

712.1, 2 



R2 
~----------

Products Coefficient Estimates D.W. GDP Components (j) 

(ao) (al) (a2) 
Dairy farm equipment 

712.3 

Tractors 12.7 .070 .149 1. 73 . 72 GDPl 
712. s 

-3.04 .000304 - -- 1. 15 .92 GDP(current level) 
Office machinery { 

.443 .0223 .0117 1. 93 .89 GDP8 
714 

Typewriters -0. 730 .0141 - -- 1. 94 .93 GDP(current level) 
{ 

714. 1 -1. 40 .00134 . 00119 1. 33 . 89 GDP(8 + 9 + 10) 

Calculating machinery 
{ .186 . 000117 - ·- - 2.65 .97 GDP(current level) 

714. 2 -.590 .000820 .000903 2.27 .99 GDP(7 + 8 + 9 + 10) 
Statistical machinery 

{ -1. so .000201 -r- 1. 36 . 82 GDP(current level) ()\ 

714.3 -1.38 .00319 -.00040 1. 18 .83 GDP(7 + 8 + 9 + 10) ():) 

Metal-working machinery -6.88 . 000810 - -- 1. 14 . 82 GUP(current level) 
715 

Machine tools -6. 71 .000749 - -- 1. 11 . 80 GDP(current level) 
71 s. l 

Textile and leather 
machinery -.824 .000226 --- 1. 29 .95 GD~(current level) 
717 

Textile machinery -.541 .000124 - -- 1. 96 . 88 GDP(current level) 
717. l 

Sewing machinery -.279 .0000985 --- 1. 98 .93 GDP(current level) 
717.3 

Special industrial 
machinery -40.9 .00878 - - - 2.09 .92 GDP(current l~vel) 

718 

Paper and pulp machinery 1. 37 .00000893 - -~ 2. 14 . 81 GDP(current level) 
718.1 



Products Coefficient Estimates D.W. R2 GDP Component5 (j) 

(ao) al a2 

Printing machinery -.970 .000169 - -- 1. 17 .90 GDP(current level) 
718.2 

food processing machinery -1.40 .0347 . 0213 1. 68 .99 GDPl 
718.3 

Construction, mining - l 1 • ~ .00580 - - - 2. 34 . 92 GDP(current level) 
machinery { 35.2 . 138 -.050 2.59 .96 GDP6 
718.4 

Mineral processing 
-19.0 .00242 - - - 1. 80 . 88 GDP(current level) 

machinery 
718.51 

Glass working machinery 
(J'\ 

718.52 '0 

Other special machinery -772 0.5 li. 2 2.00 .999 GDPl 
719 

Air-conditioning machinery -3.50 .0702 .0260 2. 12 .91 GDP8 
719.12 

Industrial furnaces, { -. 609 .000179 -- - 3. 15 .67 GDP(current level) 
strokers, ovens -1. 65 .00395 .00028 2.28 .59 GDP(4 + 10) 

719.13, 14 

Refrigerating equipment -2.06 .0487 .0152 2. 19 .90 GDP8 
719.15 

Other heating, cooling 
-5. 75 .129 .027 2.24 .91 GDP8 equipment 

719.11, 19 

Pumps and ce,trifuges 36. 3 .0910 -.0514 2.29 .98 GDP(l + 4 + 6) 
719. 2 

Mechanical handling 
-28.2 .220 

e4uipment 
.092 2.92 .92 GDP8 

719.3 



Pro<iucts Coefficient Estimates D.W. R2 GDP Components (j) 

Cao) (al) (a2) 

Humes tic appliances. -.0223 .0000525 - - - 3.47 . 86 GDP(current level) 

non-electric 
719.4 

Powered-tools. other 4.92 .0159 -.0097 2.15 . 89 GDP6 

719.5 

Packaging machinery -.917 .00499 - -- 1. 80 . 89 GDP(7 + 8) 

719.62 

Weighing machinery -.421 . 00131 .00048 2.61 . 89 GDP(7 + 8) 

719.63 

Spraying. vending. 2.27 .00619 - . 00347 
other machinery 

2.42 .96 GDP(l + 6 + 7) 

~ 

719.61. 64. 65, 66 
.409 .0000473 - - - 2.93 .94 GDP(current l~vel) 

0 

Ball, roller bearings { 
.599 . 00117 .00142 2.22 .92 GDP8 

719. 7 

Appliances, parts and -25.4 .00484 --- l. 26 . 86 GDP(current level) 

accessories. other 
719.8. 9 

Elel:trical power -108 .0120 --- 1. 05 . 82 GDP(current level) 

machinery 
722 

Power transforming 
machinery -78.8 .00852 - -- 1. 06 . 82 GDP(curr~nt level) 

722 .1 

El~uipment for distributing -32.0 .00407 -- - l. 11 .82 GDP(current level) 

electricity 
723 



Products Coefficient Estimates D.W. R2 GDP Components (j) 

(ao) (al) (a2) 

Insulated wire and cable -29.4 .00363 --- 1. 13 .81 GDP(current lev~l) 

723. l 

TelecoaunWlications l -48. 5 . 00725 -- - 1. 10 .87 GDP(current level) 

apparatus -6.94 .289 .109 2. 15 . 87 GDP8 

724 

Television sets { -12.3 .00128 - -- 1. 09 . 76 GDP(~urrent level) 

724.l -4.23 .0613 . 0099 2.22 . 82 GDP8 

Radio sets -6.48 .00180 -- - 2.51 .97 GDP(current level) 

724. 2 

Domestic electrical -7. 68 .00166 - -- 1. 40 .92 GDP(current level) 

equipment 
725 

--I 
I-' 

Medical apparatus { -3.40 .000169 - -- 2.57 .76 GDP(current level) 

-1.38 ,00106 . 0035 7 1. 63 .65 GDPlO 
726 

Electrical machinery. { -13.2 .00281 --- 1. 05 .92 GDP(current level) 

other . 310 .102 .055 2.09 .93 GDP8 

729 

Batteries and accumulators .629 .000346 - -- 2.32 .96 GOP(current level) 

729 .1 
{ 2.05 .00920 .00986 1. 43 .94 GllP8 

Electric lamps -.354 .000120 -- - 1.00 . 87 GDP(current level) 

729. 2 

Valves. tubes. etc. . 349 .00086 .00103 2.35 .94 GOP8 

729. 3 

Automotive electrical .679 .000342 --- 2.61 .95 GDP(current level) 

equip11ent 
{ 1. 84 ,0065 .0122 1.64 .95 GDP8 

729.4 

Measuring apparatus -5.06 .0318 - . 0013 2. 03 .93 GDP (7 + 8) 

729.S 



Products Coefficient Estimates o.w. R2 GDP Components (j) 

(ao) (al) (a2) 

Electro-mechanical hand 
tools { -.344 . 00597 . 00111 2 .19 . 85 GDP8 
729.6 1. 64 . 00366 -.00279 2.62 .91 GDP(4 + 6 + 8) 

Electron and proton 
accelerators 
729. 7 

Electro-magnetic 
appliances 
729. 91 

Electric furnaces { -.69 .000238 1. 34 .95 GDP(current level) 
729. 92 .380 . 00784 .00546 1. 70 .95 GIJP8 

Electric traffic control -.0905 .00124 -.00033 1. 30 .94 GDP(8 + 10) --..I 
(\) 

equipment 
729.93 

Electrical condensers -.121 .000943 .000496 2.25 . 91 GDP8 
729.95 

Other electric equipment -14.5 .0065 .0188 1. 98 .76 GDP(4 + 8) 
729.94. 96. 98. 99 

Railway vehicles { -2. 06 .000305 2.44 . 72 GDP(current level) 
731 -.734 .00855 .00822 2.75 . 71 GDP8 

Steam locomotives 
731.1 

Electric locomotives 
731.2 

Locomotives. other 
731. 3 

Passengers: railway. 
tramway cars 
731.4. 5 

_J 



Products Coefficient Estimates D.W. R2 GDP Components (Ji) 

(ao) (a ) 1 
(a ) 2 

freight: railway, tramway 
cars 
731. b 

Road motor vehicles { -197 .0328 --- 1. 99 .91 GDP(current level) 
-.-"} -81. 8 1. 01 .87 2.57 .96 GDP8 
. .)_ 

Passenger motor cars { -5 7. 6 .00940 - - - 2.14 .91 GDP(current level) 

7 32. l -20.4 .268 .257 2.45 .92 GDP8 

Buses, lorries, trucks { -129 .0203 --- 2. 12 .87 GDP(current level) 
.., - ) ) 3. 4 -68.7 .629 .559 2.84 .96 GDP8 

j ..)_ w - J 

Motor crdes { .159 .000194 ... -- 1. 41 .91 GDP(current level) 

73~.~ l. 37 .00696 .00330 2.01 .83 GDP8 

-18.8 .00193 2.01 . 71 GDP(current level) 
.....:i 

u~aJ ~ehiclcs other than { - - - w 

motor -12.2 .0783 .0372 3.09 .83 GDP8 

-, --
.).) 

· C}cks i -.297 .0000654 --- 1. 08 . 85 GDP(current level) 

: 33. 1 .0641 .00281 . 00086 2.18 . 89 GDPB 

Aircraft { -11. 6 .00580 - - - 1. 81 .92 GDP(current level) 
73-l 8.24 .178 .155 1. 17 .99 GDP8 

Ships and boats { -45.3 .00417 - - - I. n .75 GDP(current level) 
;35 -28.9 .172 .073 2.89 .85 GDP8 

~lanufad ures of Metal { -158 5.62 - -- 1. 52 .69 GDP(current level) 
69 92200 125 -84 2.06 .69 GDP(6 + 8) 

_J 



Table 2.9 Forecasting Equations: Sudan 

Products Coefficient Estimates D.W. R2 GDP Components (j) 

Cao) (al) (a2) 

l'otal 
Engineering products -83.957 .0732 -- - 1. 32 .84 GDP(current level) 

7 

Total 
Machinery non-electric -41.951 .0329 - -- 1. 43 . 84 GDP(current level) 

71 { -.593 .0558 .0251 1.19 . 76 GDP 

Total 
Electrical machinery -3.707 .00604 -- - 1. so . 77 GDP(current level) 

72 
{ 4.105 .0115 .00328 1. 24 .69 GDP 

Total 
Transport equipment { 

-38. 825 . 0339 1. 34 .83 GDP(current level) 
73 5.273 .0558 .0253 1.08 .70 GDP I 

Power generating machinery -1.713 .00287 2.34 .95 GDP(current level -.I 

{ -- - ::-

711 3.704 . 377 .0398 2.32 .83 GDPS 

Steam engines - .143 .000166 - - - l.99 . 76 GDP(current le\•el) 
711.l, 2, 3 { .137 .0198 "00861 2.00 . 86 GDPS 

Aircraft en~ines -.574 .000441 
711.4 

--- 1. 08 .69 GDP(current level) 

Other internal combustion -1. 427 . 00230 -- - 2.24 .98 GDP(current level) 
engines { 2.878 .275 .0599 2.13 .83 GDP5 
711. s 

Gas turbines 
711.6 

Nuclear Reactors 
711. 7 

Agricultural machinery 
{ -8.968 .00635 -- - 1.64 .67 GDP(current level) 

712 -2.235 .0274 .0193 1. 33 . 7~ GDPl 
Agricultural machinery for 

{ -3.524 .00249 - - - 1.68 .61 GDP(current level) 
cultivating soil -1. 245 . 00111 .00861 l. 46 . 80 GDPl 
712.l, 2 



Products Coefficient Estimates D.W. R2 GDP Components {j) 

(ao) (al) (a2) 

Oairy farm equipment 
712.3 

Tractors { 
-S.327 .00371 - - - 1.62 .69 GDP(current level) 

712.S -1. 027 .01S7 .0101 1. 30 .68 GDPl 

Office machinery -.19S .000291 --- 2.81 .64 GDP(current level) 

714 
{ . 326 .00312 -.000368 2. 77 . 72 GDP7 

Typewriters 
714.1 

Calculating machinery { 
-.0743 .000121 --- 2.19 .S7 GDP(current level) 

714.2 .132 .0012S -.0000412 2.32 .69 GDP7 

Statistical machinery -.l 
V1 

714. 3 

Metal-working machinery { - . 316 .000473 - - - 2. 18 .S3 GDP(current level) 

715 .328 .0166 -.0019S 2.40 .SS GDP4 

Machine tools { 
-.280 .000403 --- 2.24 .64 GDP(current level) 

71S. 1 . 307 .0119 -.000395 2.24 .SI GDP4 

Textile and leather -12. 100 . 00727 1. 53 . 86 GDP(current level) 

machinE.ry 
717 

Textile machinery -11.970 .00676 --- 1.63 .79 GDP(current l~vel) 

717. 1 

Sewing machinery .193 -.00130 .00556 1. 89 .63 GDP4 

717.3 

Special industrial -ll.37S .00751 - -- 1. 31 .74 GDP(current l~vel) 

machinery 
718 

Paper and pulp machinery -.107 . 000177 --- 1. 82 .49 GDPlcurrent level) 

718.l 



Products Coefficient Estimates D.W. R2 GDP Components (j) 

(ao) (al) (a2) 

Printing machinery { .0712 .000242 - - - 2.68 .67 GDP(current level) 
718.2 .239 . 00372 .00632 2 .15 . 75 GDP4 

Food processing machinery { - 7. 363 .00380 - -- I. 57 .56 GDP(current level) 
718.3 -3.507 .0168 . 0119 l. 54 .66 GDPl 

Construction, mining 
{ 

-2.628 .00244 - -- I. 68 .66 GDP(current level) 
machinery 3.881 -.494 -.428 .:H .54 GDP (2 + 3) 
718.4 

Mineral processing 
{ -1. 385 .000803 - - - I. 08 . 77 GDP(current level) 

machinery . 750 -.229 -.094 1.10 .88 GDP(2 + 3) 
718.51 

Glass working machinery 
718.52 

-~ 

°' 
Other special machinery { 

- 7. 189 .00808 -- - 1. :.2 .92 GDP(current level) 
719 2.686 .0191 .0212 1. 40 . 82 GDP(l + 8) 

Air-conditioning machinery { -.326 .000225 - . - 1. 98 .76 GDP(current level) 
719.12 . 0340 .00139 -.00039 :?.20 .78 GDP(7 + 8 + 9 + JO) 

Industrial furnaces, .0564 .00238 
strckers, ovens 

- . 00102 2. 13 . 71 GDP4 

719.13, 14 

Refrigerating equipmeqt -.369 .000497 - - - 2.56 .79 GDP(current level) 
719.15 { .419 .00363 .00153 2.02 . Ill GDP(4 + 8) 

Other heating, cooling - . 815 . 000611 - - - I. 32 .70 GDP(current level) 
equipment 
719.11, 19 

Pumps and c~ntrifuges l. 124 .00364 .00344 2.55 . 84 GDP(l + 4 + 10) 
719.2 

Mechanical handling 
{ -1.637 . 00110 - -- I. 38 .81 GDP(current level) 

equipment .319 . 0116 -.0012 1. 48 .65 GDP(4 + 8) 
719.3 

_J 



----
P1·oducts Coefficient E~timates D.W. R2 GDP Components (j) 

·-------
{30) {al) ''.\,...) -

Domestic appliances. 
non-electric 
719.4 

Powered-tools, other .613 -.0473 -.0606 2.71 .50 GOP(2 + 3) 

719.5 

Packaging machinery { 
-.283 .000250 - - - 2.87 . 84 GDP{current level) 

719.62 .157 .00149 - - - 2.47 . P.1 GDP(7 + 8) 

Weighing machintry { -.0398 .0000673 -- - 2.14 .65 GDP(~urrent level) 

719. 63 . 0724 .000207 .000817 1. 47 .73 GDPG 

Spraying, vending, -.290 .000244 -- - 2.60 . 77 GDP~current level) 
other machinery { .115 .00219 -.U00342 1. 66 . 89 GDP(4 + 7) 
719.61, 64, 65, 66 -.I 

-.I 

Ball, roller bearings . 141 .000207 - - - 1. 74 . 34 GOP(current level) I 

719. 7 

Appliances, parts and -3.645 .00309 - - - 1. 50 . 84 GDP(current level) 

accessories, other 
719.8, 9 

Electrical power -4.249 .00301 - - - 1.% .68 GDP(current level) 

machinery 
722 

Power trans forming -.-. . 229 .00168 -- - 2. 14 .68 GDP(~urrent level) 

machinery 
722. l 

E4uipment for distributing { -.402 .000517 - ··- 1. 1 g .65 GDP(current level) 

electricity .692 .103 -.0386 2.48 .67 GDP5 

723 

_J 



Products Coefficient EstimatP.s D.W. R2 GDP Components {j) 

(a ) 
0 (al) (a2) 

Insulated wire and cable - . 484 .000522 -- - l. 30 .66 GDP(current level) 723. l { 
.617 .105 - . 0395 2.48 . i' 1 CDP5 

TelecommWlications - . 169 .000915 -- - 2.74 .80 GDP(current level) apparatus { 
1. 536 .00660 .00557 2. 16 .56 GDP8 724 

Television sets . 183 -.000635 .000595 2.56 .21 GDP8 
724. l 

Radio sets 
724. 2 

Domestic electrical .0745 .000216 - - - 1. 85 .64 GDP(current leveJ) equipment 
725 

I 

Medical apparatus - . 100 .0000976 -- -
726 

1. 94 .63 GDP(~urrent leveJ) 
--l 
CD 

Ele~trical machinery, -.904 .00160 
other 

--- .97 . 79 GDP(current level) 

729 

Batteries and accumulators .987 .00419 -.00393 1. 35 .so GDP(4 + 8) 
729. l 

Electric lamps -.0921 .000127 - - - 2.93 . 56 GDP(current level) 729. 2 

Valves, tJbes, etc. 
729. 3 

Automotive electrical { -.257 .000370 -- - 2.07 .93 GDP(current level) 
equipment .399 .00338 .00214 1.67 .83 GDP8 
729.4 

~~asuring apparatus .0853 .00793 -.00179 1. 86 .65 GDP7 
729. 5 

_J 
-



Products Coefficient Estimates D.W. R2 GDP Components (j) 

(ao) (a ) l (a2) 
Electro-mechanical hand 

tools 
729.6 

Electron and proton 
accelerators 
i29.7 

electro-magnetic 
appliances 
729. 91 

Electric furnaces ... 197 .000149 - - - 2.60 . 80 GDP(current level) 729.92 { -.0809 .00194 .00195 1. 30 . 74 GDPlO 
Electric traffic control 

--1 
equipment '0 

729.93 

Electrical condensers 
72). 95 

Other electric. equipment 
.207 -.00195 729.94, 96, 98, 99 .00265 1. 82 .33 GDP4 

Railway vehicles -7.428 .00514 - - - :.43 .53 GDP(current level) 731 

Steam locomotives 
731. l 

Electric locomotives 
Hl.2 

Loco110tives, other -6.297 .00326 - - - 1. 61 .43 GDP(current level) 731. 3 { .0570 .0418 - . 0132 I. 84 . 49 GDP7 
Passeng .. ·rs: railway, 

t r~away cars 
731.4, s 

I 

_ _J 



Products 

railway, tramway 

'31. 6 

Road motor vehicles ., -., 
' .)~ 

Passenger motor cars 
7 32. l 

Buses, lorries, trucks 
732. 2. 3. 4 

~k>t or l'.ycles 
7 32.::f 

~oaJ vehicles other than 
motor 
7--. .) .l 

C)clcs 
-:'33. l 

.\i rl'.raft 
,3-t 

Ships anJ boats 
:' 35 

.'lanufo~tures of ~letal 
69 

Coefficient ~stimates 

Ca0 ) (al) (a2) 

-. 723 .000764 
.641 .00545 .00120 

-17. 722 .0187 
- .620 .294 .171 

. 880 .000617 

-17.969 .0122 

D.W. 

1. 36 
1. 66 

1. 45 
1. 94 

1. 19 

1. 4S 

2 
R 

.58 

. 51 

. 83 
• 72 

. 29 

. 85 

GDP Components (j) 

GDP(current level) 
GOP7 

GOP(current level) 
GDPlO 

GDP(current level) 

LDP{current level) 

~~~~~~~~~~~~~~--~~~~~~~~~~~~~~~~~~~~~~~~~--~~~--·~~~~~~--~~~~ 

-

CD 
0 

_J 



Table 2.10 Forecasting Equations: Syria 
---

Products Coefficient Estimates D.W. R2 GDP Components (j) 

(ao) (al) (a2) 

Total 
l:ngineering products { 54.462 3.828 3.0781 2.32 .97 GDP4 

7 -342.081 0.214 - - - 1. 71 . 87 GOP(current level) 

Total 
Machinery non-elec:tric { -138.819 0.0916 - - - 1. 83 . 87 GDP(current level) . 

71 32.196 1. 567 1. 337 1. 81 .97 GDP4 

Total 
Electrical machinery { -47.825 0.0369 - - - 1. 90 .91 GOP4 

72 22.476 0.663 0.506 1.60 .94 GDP(current level) 

Total 
Transport equipment -160.615 0.0845 - - - 1. 56 .88 GDP(current level) 

73 ()'.) 
I-' 

Power generating machinery 8.375 2 .168 0. 366 0.55 .45 GDP5 
711 

Steam engines -2.0376 0.425 0.213 0.79 .46 GDP5 
711.i, 2, 3 

Aircraft engines -1. 696 0.000896 - - - 2.10 .60 GDP(current level) 

71l.4 

Other internal combustion -1.0987 1. 186 0. 741 0.62 .61 GOPS 
engines 
711. 5 

Gas turbines -1. 255 0.0127 0. 000472 3.08 . 58 GDP 

711. 6 

Nuclear Reactors 
711. 7 

Agricultural machinery -l.7.32 0.00914 - - - 2. 19 0.91 GDP(current level) 

712 

Agricultural machinery for -5.43 0.00259 - - - 1. 84 0.57 GOP(current level) 
cultivating soil 
712.1, 2 

_J 



Products Coefficient Estimates D.W. R2 GDP Components (j) 

(ao) (al) (a2) 
Oairy farm equipment 

712.3 

Tractors -!0.69 0.00588 712.S - - - 3. 14 .92 GOP(current level) 

Off ice machinery -1. 810 0. 00113 --- 2.31 . 86 GDP(current level) 
714 

Typewriters -0.511 0.000265 -- - 1. 61 . 83 GDP(current level) 
714. l 

Calculating machinery -0.0449 0.000231 -- - 1.93 .92 GOP(current level) 
714.2. 

Statistical machinery . co 
714.3 f\) 

I 
Metal-working machinery -2.730 0.0801 0.0983 2.33 .93 GDP4 

715 

Machine tools -1. 446 0.0574 0.0509 2.78 .96 GDP4 
715. l 

Textile and leather -3.173 0.209 0.259 2.68 .95 GDP4 
machinery 
717 

Textile machinery -3. 112 0.169 0. 234 2.49 .94 GDP4 
717. 1 

Sewing machinery { -1. 800 0.00106 -- - 2.01 .97 GDP(current level) 
717.3 0.257 0.0210 0.0133 1. 42 .92 GDP4 

Specia! industrial 6.623 0.338 0.306 2. 12 .96 GDP4 machinery 
718 

Paper and pulp machinery { -2.907 0.00124 .... - - 1. 48 • 72 GDP(current '-vel) 
718. 1 -0.777 0.0221 0.0201 2.32 .98 GDP4 

_J 



Products Coefficient Estimates D.W. R2 GDP Components (j) 

(a~ (a 1) (a2) 

Printing machinery 0.326 0.00945 0.00994 2.01 .97 GDP4 
718.2 

food processing machinery -4.447 0.0828 0. 116 2. 15 .90 GDP4 
718.3 

Construction. mining -4.977 0.00686 -- - 1.99 .79 GDP(current level) 

machinery 
718.4 

Mineral processing 3. 436 0.134 0.0473 1. OS . 77 GDP4 

l!lachinery 
718.51 

Glass working machinery co 
718.52 w 

Other special machinery 15.248 0.701 0.415 0.86 .98 GDP4 

71~ 

Air-conditioning machinery { -0.614 0.000345 - - - 1.64 . 72 GDP(current level) 

719.12 0.0367 0.00385 0.00590 2.24 .96 GDP4 

In<lustrial furnaces. 0. 316 0. 031..t 0.0104 1. 84 . 87 GDP4 
strokers. ovens 
719.13. 14 

Refrigerating equipment 0.419 0.00438 0.0070 1. 34 . 89 GDP4 
719.15 

Other heating. cooling -0.516 0.0357 0. 310 3.38 .99 GDP4 

equipment 
719.11. 19 

Pumps and centrifuges -2.264 0.0281 0.0291 1. 56 .65 GPD(l + 4) 

719.2 

Mechanical handling 
equipment 

-0.512 0.151 0.0597 2.57 .97 GDP4 

719.3 

_J 
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R2 Products Coefficient Estimates D.W. GDP Components fj; 

(ao) (al) (a2) 

Domestic dppliances, 
non-electric 
719.4 

P0wered-tools, other { -2.750 0.00135 - - - l. 31 .90 GDP(current level) 
719.5 -0.295 0.0284 0.0181 l.99 .98 GDP4 

Packaging ~achinery 0.0801 0.0195 0.0178 l. 19 .96 GDP4 
719.62 

Weighing machinery 0.144 0.0068 0.00204 l. 33 .88 GDP4 
719.63 

Spraying. vending, { -0.545 0.000469 - -- 2.78 . 82 GDP(current level) 
other machinery 0.453 0.00304 0.00754 1. 53 .91 GOP4 
719.61, 64, 65, 66 CP 

:::-

Ball. rolle• beari~gs 0.536 0.0137 0.004.16 1.00 . 89 GDP4 
719. 7 

Appliances, parts and 
-23.0926 0.0124 -- - l.98 .93 GDP(current level) 

accessories, other 
719.8, 9 

Electrical power -9.0897 3.243 2.892 0.75 .67 GDPS 
machinery 
722 

Power transforming -3.464 2.240 l. 430 0.92 .92 GDP5 
machinery 
722. ! 

Equipment f~r distributing l. 415 0. 157 0.482 0.76 .19 GDP5 
electricitiy 
723 

_J 



Products Coefficient Estimates D.W. R2 GUP Components (j) 

(a ) 0 
(a ) 

l (.a2) 
Insulated wire and cable 

1. 364 0. 141 0.449 0.76 . 18 GDPS 
723.1 

Telecommunications -16.673 0.0103 1. 96 .91 GDP(current level) - - -
apparatus 
724 

Television sets -2.546 0.00107 - - - 1. so .67 GDP(current level) 
724. l 

HaJio sets -U.441 0.00107 - -- 2.87 .64 GDP(current level) 
724. 2 

Domestic electrical -2.229 0.00140 . -- l. 84 .88 GDP(current level) 
el{uipment 
725 ,,_.,, 

\JI 

Medical apparatus -C.0335 0.000184 - - - 2.31 . 94 GDP(current level) , 
726 

Eiectrical machinery, 
{ -12.547 0.00721 - -- 2.23 .94 GDP(current level) 

other 0.833 0.166 -0. 0864 2.01 .93 GDP4 
729 

Batteries and accumulators 
{ -0.511 0.000313 -- - 2. 22 .98 GDP(current level) 

729. 1 0. 105 0.00639 0.00366 l. 51 . 88 GDP4 

Electric lamps 0.154 0.00140 -- - l. 86 .47 GDP(current level) 
729. 2 

Valves, tubes, etc. { -2.0510 0.000927 - - - 1. 53 .67 GDP(current level) 
729.3 -0.504 0.0175 0.0152 2.56 .94 GDP4 

Automotive electrical -0.718 0.000612 - -- 2.96 ,98 GDP(current level) 
el{t~ipment 
729 .4 . 

Measuring apparatus { -2.0763 0.00138 - - - 3.34 .94 GDP(current level) 
729.5 0.553 0.0336 0.0148 1. 75 . 86 GDP4 

I 

' 



Products Coefficient Estimates D.W. R2 GDP Components (j) 

Cao) (a ) 
l (a2) 

Electro-mechanical hand -0.347 0.000207 1.60 .99 GDP(current level) 
{ 

-- -
tools 0.0707 0. 00375 0.00254 1. 13 . 87 GDP4 

729.6 

Electron and proton 
accelerators 
729. 7 

Elect ro-m~gnetic 
appliances 
729. 91 

Electric furnaces -0.433 0.188 0.190 2. 77 .95 GDP4 

729.92 
O> 

Electric traffic control rl\ 

equipment 
729. 93 

Electrical conde11sers 
729.9~ 

Other electric equipme11t -0. 153 0.0427 -.00509 2.06 .76 GDP4 
729.94, 96, 98, 99 

Railway vehicles -9.476 0.00415 --- 1.49 .83 GDP(current level) 

7 31 

St~~m locomotives 
731. l 

Electric locomotives 
731. 2 

Loco~otives, other 
731. 3 

Passengers: railway, 
tramway cars 
731.4, 5 

_J 



Prodl!cts Coefficient Estimates D.W. R2 GDP Components (j) 

Ca0) (al) (a2) 

Freight: railNay. tramway 
cars 
731.6 

Road 110tor vehicles -104. 128 0.0568 --- 1. 57 .9S GOP(current level) 
732 

Passenger 90tor cars -26.650 0.0127 --- 1. 43 .90 GOP(current level) 
732. l 

Buses. lorries. trucks -·60. 711 0.0321 --- 2.06 . 89 GDP(current level) 
732. 2. 3. 4 

Motor cycles -3.653 0.00181 --- 2.240 .61 GDP(current level) 
732.9 

GOP(current level) 
'D 

Road vehicles other than -4.297 0.00265 --- 3.28 . 78 .... 
IK>tOr 
733 

Cycles -0.202 0. 000116 --- 1. 85 .81 GDP(current level) 

733. l 

Ai re raft -42.016 0.0197 --- 1. 79 .SS GDP(current level) 

734 

Ships 3nd boats -2.348 0.00118 --- 2.99 .57 GOP(current level) 

HS 

Manufactures of Metal -833. 276.374 350.217 3.02 .97 GDP I 

69 

_J 



Table 2.11 Forecasting Equations: Tunisia 

Products Coefficient Estimates D.W. R2 GDP Components (j) 

Cao) (al) (a2) 
Total 

Engineering products -113.4 .152 --- 0.74 .95 GDP(current level) 
7 

Total 
Machinery non-electric -54.4 .0729 --- 0.99 .95 GDP(current level) 

71 

Total 
Electrical machinery -19.9 .0304 --- 0.81 .87 GDP(current level) 

72 

Total 
Transport equipment -39. 5 .0487 --- 0.70 .97 GDP(current level) 

73 
{ 

1. 64 1.04 1. 43 1. 27 . 80 GDP8 
CXl 

Power generating m3chinery -1. 47 . 585 1. 21 1.93 . 85 GDP5 CXl 
{ 

711 .744 .0888 .224 1.40 .90 GDP(S + 8) 

Steam engines { . 712 .00477 .0978 1. 29 .so GDP5 
711.1. 2. 3 . 848 -.C.0282 .0198 1.09 .S2 GDP(S + 8) 

Aircraft engines 
{ .00637 . 000113 .00125 1. 90 .SS GDP 

711. 4 .0616 . 00848 .0112 2.60 .63 GDP8 
Other internal combustion -1.64 .0041S - -- 2.47 .96 GDP(current level) 

engines { 
l. 7~ .0725 .139 1. 75 .85 GDP8 

7!1. s 
Gas turbines 

{ -1. 71 .0615 . 398 .89 . 81 GDP5 
711. 6 -1. 11 0248 .0793 1. S2 .81 GDP8 

Nuclear Reactors 
711. 7 

Agricultural machinery -6. 31 .00837 --- 1. 56 .98 GDP(currer.t level) 
712 

Agricultural machinery for - .131 .0018 - -- 2. 12 .90 GDP(current level) 
cultivating soil 
712.1. 2 

_J 



' 
~ -------------------

Products Coefficient Estimates D.W. R2 GDP Components (j) 

(ao) (a ) 
1 (a2) 

Oairy farm equipment -.224 .00021 - - - 1. 55 .20 GDP(current level) 
712.3 

Tractors -4.95 .00568 - - - 0.86 .93 GDP(current level) 
712.S 

Office machinery -.903 .00191 - - - 3.11 . 88 GDP(current level) 
714 

Typewriters .0102 .000255 - - - 2.59 .66 GDP(current level) 
714. l 

Calculating machinery . 357 .000325 - - - 2.02 .57 GDP(current level) 
714.2 

Statistical machinery - . 727 .000881 - - - 2.24 . 82 GDP(curre~t level) I 

ex: 714.3 \D 

Meta~-working machinery -1.03 .0024 - - - 1. 76 .93 GDP(current level) 
715 

Machine tools -.504 .00165 - - - 2.28 .88 GDP(current level) 
715. 1 

Textile and leather -2.93 .00568 --- 2.36 . 82 GDP(current level) 
machinery 
717 

Textile machinery - .. :61 .00367 - - - 2.61 .66 GDP(current level) 
717. 1 

Sewing machinery -1.68 .00158 -- - 1. 91 .91 GDP(current level) 
717.3 

Special industrial -12.6 . 0138 - - - 0.85 . 89 GDP(current level) 
machinery 
718 

Paper and pulp machinery . 310 -.00227 .0106 1. 75 .52 GDP4 
718.1 

_J 
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Products Coefficient Estimates D.W. R2 GOP Components (j) 

~ (al) (a2) 

Printing machinery - . 386 .000866 -- - 2.07 .90 GCP(current level) 

718.2 

food processing machinery -.781 . 00112 - - - 1. 92 .87 GDP(cuTrent level) 

718.3 

Construction, mining - ·; . 3~ .00738 -- - 1.10 . 87 GDP(current level) 

machinery 
7!8. 4 

Mineral processing -4.09 .0039 - - - 0.71 . 81 GDP(current level) 

machinery 
718.51 

Glass workinl! machinery -.247 .000239 - - - 2.74 . 31 GDP(current level) 
0 

718.52 0 

Other special machinery -25.1 .0332 -- - 1.04 .94 GDP(current level) 

719 

Air-conditioning machinery -.222 .000473 --- 3.02 . 94 GDP(current level) 

719.12 

Industrial furnaces, - . 877 .00107 -- - 1. 30 . 87 GDP(current level) 

strokers, ovens 
719.13, 14 

Refrigerating equipment . ~so .0319 .0244 0.65 .74 GDP8 

719. \5 

Other heating, tooling 
{ 

-2.30 .00281 - - - 3.37 . 87 GDP(current level) 

equipment .207 .0192 .108 1. 84 . 72 GDP8 

719.11, 19 

Pumps and centrifuges -2.13 .760 .909 0.85 .90 GDPS 

719.2 

Mechanical handling { 
-7. 30 .00744 -- - 0.81 . 85 GDP(current level) 

e4uipment -l. 63 .150 .248 0.99 . 80 GD Po 

719.3 

I 

_j 



Products Coefficient Estimates D.W. R2 GDP Components (j) 

------ Cao) (al) (a2) 

Domestic appliances. 
no"l-electric .0778 .000071 .0004 1. 96 .40 GDP 

71~.4 

PowereJ-tools. ctner -.791 .00134 - -- 2.75 .87 GDP(current level) 

719.5 

Packaging machinery -1. 49 .00152 - - - 1. 47 .88 GDP(current level) 

719.62 

Weighing machinery { 
-.317 .000374 - - - 1. 80 .93 GDP(current level) 

719.63 -.0204 . 0116 .00892 1. 18 . 86 GDP8 

Spraying, vending. 
other •~achinery - . 397 . 00064 -- - 1. 12 .91 GDP(currrnt level) 

-0 

719.61, 64. 65. 66 f-' 

Ball, ro!ler bearings { -.451 . 000729 -- - 2.00 .91 GCP(current level) 

719. 7 . 137 .0140 .0235 2.37 . 81 GDP8 

Appliances, parts and -7. 71 .00988 2.29 .95 
accessories, other 

- - - GDP(current level) 

719.8, 9 

Electrical power -5.73 .00805 1. 04 . 81 GDP(current Jevel) 
machinery 

- - -

722 

Power transforming -2.36 . 00354 -- - 1. t.9 .81 GDP(current level) 
machinery 
i22.l 

Equipment for distributing -1. 39 .00331 - -- 2.09 . 54 GDP(~urrent level) 
electricity 
723 



-- --- ---· - -------- - ---- --- -- --- - -~ -· ---

Products Ccefficient Estimates [), w. R2 GOP Components (j) 

------· 
(a ) 

0 
(a ) 1 (a2) 

Insulated wire aud cable -1. 12 . 00294 - -- 2. 10 .so GDP(cur~ent level) 
723. l 

Telecommunications { -7.32 .0103 - - - 1.03 .77 GDP(current level) 

apparatus .0615 .279 . 301 0.89 .77 GDP8 

724 

Televisi.:>n sets . 4~, 1 .0167 . 0149 0.84 .25 GDP8 

724. l 

nadio sets .0343 . 00011 - -- 3.04 . 74 GDP(current level) 
724.2 

Oomestic electrical -1. 11 .00146 -- - 1.66 . 89 GDP(current leveL) 
equipment 
725 \D 

F\) 

Medical apparatus -.416 .000524 -- - 2.21 .97 GDP(current leveL) 

72b 

Electrical machinery, { -3. 78 .00659 - -- 2.14 . 93 GDP(current level) 

other 1. 54 .199 . '"(. 1.69 .83 GDP8 • .l~ \ 

729 

Batteri~s and accumulators { 
-.514 . 00113 - -- l. 40 .91 GDP(currcnt level) 

729. 1 . 331 .0279 .0337 2.19 . 87 GOP8 

Electric lamps .164 .000263 - - . 1. 60 .60 GDP(current level) 
729. 2 

Valves, tubes, etc. { 
.331 .0461 .0156 2. 72 . 89 GDPS 

729.3 .479 . 0112 .000291 1. 71 . 81 GDP8 

Automotive electrical 
e4uipment { 

-.687 .00121 -- - 3.26 .93 GDP(current level) 

729.4 . 363 .0317 .0296 2. 45 . 75 GDP8 

Measuring apparatus 
{ 

-1. 40 .00186 - -- I. 75 . 89 C.DP(current level) 

729. 5 .0640 .0588 .0436 l. 12 .83 GDP8 



------

Products Coefficient Estimates D.W. 
R2 ___ - -

GDP Compottents (j) 

Cao) (a ) (a2) l 
Electro-mechanical hand { .163 .000194 - - - 2.37 .71 GD~(current level) 

tools -.0260 .0077 . 00393 1. 95 .78 GDP8 

729.6 

Electron and proton 
accelerators 
729. 7 

Electro-magnetic 
appliances 
729. 91 

Electric furnaces -.176 .0323 .0147 !. Id .79 GDP8 

729.92 

Electric traffic contro! -.129 .00012 - - - 1. 37 .68 GDP(current level) '° 
w 

equipment 
729. 93 

electrical condensers -.0458 .0196 .0053 2.00 . 82 GDPS 

729. 95 

Other electric equipment -.0449 .000229 -- - l. 91 . ~l GDP(current level) 

729.94, 96, 98, 99 

Railway vehicles -1. 30 -.064 .312 l.66 .70 GDP8 

7 31 

Steam locomotives 
731. 1 

Electric locomotives 
731. 2 

Locomotives, other 
731. 3 

Passengers: railway, -.925 - . 0364 .113 1. 93 . 57 GDP8 

tramway cars 
731.4, 5 



Products Coefficient Estimates D.W. R2 GDP Components (j) 

(a ) 
0 

(a ) 
1 (a2) 

Frei~ht: •ailway. tramway 
cars -3. 27 .00242 - -- 2.56 .48 GDP(current level) 

731. b 

koaJ motor vehicles -19.5 .0276 - -- 1. 78 .94 GDP(current level) 

7 - ... .) _ 

Passenger motor cars { 
- . 933 .0039 - -- 1. 50 .92 GDP(current level) 

7 32. l l. 92 .102 .114 1. 24 .91 GDP8 

lh1scs, lorries, trucks -11. 3 .0134 --- 2.07 . 85 GDP(curre~t level) 

7 32. 2. 3, 4 

Motor qc les -.663 .00085 - - - 1. 51 . 82 GDP(current level) 

732. ~ 

Ho.iJ n:hidcs other than .00165 2 .18 .90 GDP(current level) 
\D 

-1.35 --- f:"' 

motor 
.., --: .) .) 

()Cle~ { 
-.262 .000357 - -- 2.32 .93 GDP(current level) 

.., 33. l .022 . 0081 .0108 2.62 . 84 GDP8 

-\in: raft -.888 .178 .216 2.0 . 84 GDP8 

-:'3.l 

Ships anJ boats -2.81 . 431 .0443 1. 36 .80 GDP8 

-:' 35 

~lanufoctures of Metal -9889.2 13.21 - - - 2.55 .96 GDP(current level) 

o9 
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2.3 Tite Forecasts of Sectoral GDP 

2.3.1 The General Framewo~k 

In order tc use the forecasting equations described in the 

previous section, forecasts of GDP by sector must be generated for each 

country. Titese could potentially be generated ~ith a medium scale 

econometric modeJ. (50-100 equations would be necessary). However, 

generation of such a model for even one count1·y is a major undertakiPg, 

particularly when the data required are not readily available. Thus 

(with the exception of Iraq where reliable sectoral forecasts were already 

available) econometric models were not used for this purpose. Instead, 

time series extrapolations were used. 

The time series procedure was broken down into steps. In the 

first step forecasts were generated for GDP, taking into account the 

impact of oil revenues on GDP in the oil-producing countries. Two 

alternative forecasts, based on alternative assumptions about future 

oil revenue3 in the oil-producing cou.1tries were generated for each 

col.Ultry. (These forecasts are denoted High and Low.) In the second 

step, sectoral shares of GDP were forecast, again based on time series 

extrapolations. For the large oil producing countries, such as Saudi 

Arabia, oil GDP was forecast separately frum non-oil GDP and then the 

shares of non-oil GOP were forecast in the second step. The third and 

final step was the multiplication of sectoral shares by the forecast 

GDP in order to obtain forecasts of sectoral GDP levels. 

The short time series precluded any more sophisticated time 

series procedures. 
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2.3.2 The GDP Forecasts 

It might be argued that relatively simple econocetric models 

could have been used to gene~ate these forecasts. However, these results 

wOJld be sensitive to forecasts of exogenous variables, particularly the 

price of oil or oil revenues. Here we relate GDP directly to oil prices, 

in order to make this dependence explicit. 

The historical growth rates of GDP (in current U.S. dollars) 

for each of the tleven countries or country groupings are presented in 

Table 2.12. For the five major oil-producing countries or regions 

(Algeria, GCC, Iraq, Libya and Saudi Arabia), growth rates of oil and 

non-oil GDP and oil revenues are also reported. GDP growth rates have 

be~n high in most countries, but have been substantially higher in the 

major oil-producing cowttries (19.3 to 34.3 percent per year) than in 

the other Arab countries (9.2 to 17.4 percent per year). In AJgeria 

and Iraq non-oil GDP has grown much more slowly than oil GDP, "1hile in 

the GCC, Libya and Saudi Arabia non-oil GDP and oil GOP have grown at 

similar rates, w~th non-oil GDP growing slightly faster. (The high 

rates of growth of non-oi~ GOP in these countries begin from very low 

bases and might not be expected to contiaue over the rest of this 

century.) 

Two aspects of the relationship betwee~ the growth of oil 

revenues and the growth of GDP in the Arab countries deserve examina

tion. The first question is the relationship between the growth of 

~il revenues and non-oil GDP in the major oil-producing c~wttries. 

Some insight into this question may be gained from examining Tables 2.13 

and 2.14. These table~ compare growth-1·ate equations which take the 
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Table 2.12 Historical Growth Rates 

~verage Annual Growth Rates 

Cowttry Time Period GDP Oil GDP Non-oil GDP Oil Revenues 

Algeria 1968-77 19.3 30.7 15.9 38.4 

Egypt 1970- 78 17 .4 

GCC 1971-80 26.9 25.8 29.0 35.4 

Ir1q 1967- 78 21.6 28.5 16.2 36.3 

Jordan 1967- 77 9.2 

Libya 196 7- 78 21. 7 21.1 22.5 25.2 

Morocco 15.5 

Saudi 
Arabia i971-80 34.3 33.3 36.2 41. 7 

Sudan 1967- 77 16. 7 

Sy:da 1970- 78 20.7 

Tt•nisia 15.9 

Notes: 1. Growth rates were determined from econometric estimates of the 
following equation: 

Ln Xt = a + bt + £ t' 

where b is the estimated growth rate. 

2. All values are in current U.S. ciollars. 
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Table 2.13 The Impact of Oil Revenaes on GDP Growth in the Major Arab Oil 
Producing Cowitries 

Coefficient Estimates: Ln GDP = a+bT+cLnREVOt 
-2 Country Time Period a b c R D.W, 

Algeria 1968- 77 1. 7.68 .193 .963 1.33 

2. 6.51 .089 .270 .993 1.52 

GCC 1971-80 1. 8.59 .269 .907 1.09 

2. 4.09 .054 .609 .998 2.78 

Iraq 1967-78 1. 7 .39 .216 .925 • 78 

2. 5.23 .063 .420 .982 2.00 

Libya 196 7.- 78 1. 7.44 .217 .966 1. 4i 

2. 3.97 .076 .558 .993 .99 

Saudi Arabia 1971-80 1. 8.43 .343 .915 .68 

2. 3.60 .094 .596 .987 1. 77 
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Table 2.14 The Impact of Oil Revenues on Non-oil GDP Growth in the Major 
Arab Oil Producing Countries 

Coefficient Estimates: T,nNOr,DP t = a+bT+cLuREVO 
-2 t 

Country Time ?eriod a b c R O.W. 

Algeria 1968-77 7.63 .159 .991 1.10 

7.33 .132 .071 .993 1.36 
(i. 96) 

GCC 1971-80 7.44 .290 .967 .51 

5.62 .203 .247 .978 1.04 
(2.22) 

Iraq 1967-78 7.15 .162 .951 .41 

6.3:> .106 .155 .962 .83 
(1. 95) 

Libya 1967-78 6.54 .225 .969 .75 

4.57 .146 .136 .973 .96 
(1. 82) 

Saudi Arabia 7.28 .324 .980 .74 

6.60 .324 .0<?2 .979 .88 
co. 79) 

Notes: 1. Non-oil GDP and oil revenues are measured in current U.S. dol1ars. 

2. The figure~ in parentheses are t-statistics. 
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impact of oil revenues on GDP growt:h into account (equation 2) with 

those which do not (equation 1). In Table 2.13, the estimated gro~h 

rates of GDP are reduced substantially when the impacts of oil revenues 

are introduced. This is to be expected since there is a close relation

ship between oil revenue and oil-GDP (see Table 2.15), which is a major 

component of GDP. The relationship between oil revenue and the growth 

of non-oil GDP is shewn in Table 2.14. In each of the major oil

producing countrie~ the growth rate of non-oil GDP drops when the impact 

of oil-revenue~ is taken into a=count. The coefficient of oil revenues 

is statistically significant (at the 5% level) in a one-tail test in 

all countries except Saudi Arabia. These facts imply that the future 

growth of oil revenues will be an important determinant of thP. future 

growt:h of GDP in the major Arab oil-producing countries, 

The second question regarding the impact of oil revenue~ on 

GDP in t!.e Arab countries is the possibility of spillover from the 

major oil-producing countries to the non-oil countries (Egypt, Jordan, 

Morocco, Sudan, Syria and Tunisia). These spillovers may be the result 

of remittances from workers in the oil-producing countries, of aid frvm 

oil-producers or of trade. Tests for these spillovers were carried out 

by including the GJP of a neighboring major oil-producir.6 coun~ry in 

growth rate equations for each non-oil country. Generally, no spillover 

effect was found. Only in Syria was the coefficient of GDP of a neighbor

ing oil-producer (S1udi Arabia) statistically significant. As a result 

of these tests, GDP in e~ch Arab countrv was forecast independently, 

with no consideration of spillovers from other countries. 

For the oil-producing countries, several alternative equation 
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Table 2.15 lbe Relationship Between Oil Revenues and Oil GDP in the Major 
Arab Oil Producing Countries 

Coefficient Estimates of LnOil C';Di' • a+bLnREVO 
-2 

- t 
Country Time Period a b P. D.W. 

Algeria 1968- 77 1. 79 .8.1.2 .980 2.03 

GCC 1971-80 2.76 .735 .994 l. 74 

Iraq 1967-78 2.06 .779 .990 2.98 

Libya 1967-78 1. 75 .832 .995 1.52 

Saudi Arabia 1971-80 2.02 .803 .983 2 .15 
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systems could be used to forecast oil, non--oil and total GDP (OGDP t' 

NOGDPt' and GDPt). Each of the following equations could be a component 

of the s~·stem: 

(2.1) 

(2. 2a) 

or 

(2.2b) 

(2.3) 

(2.4) 

Ln OGDPt = &. 1 
+ c

1 
Ln REVO 

Ln NOGDP t = a2 + b2 t + c2 Ln REVO 

Ln GDPt 

GDPt 

= a3 + b3t + c3Ln OGDPt 

= OGDP + NOGDP 
t t 

Each of the three possible pairs from equations 2. l, 2. 2 and 2. 3 could be 

used in conjtmction with equation 2.4 to generate the forecasts. Of 

the three equations, equations 2.1 and 2.3 fit ~he historical data 

somewhat better than equation 2.2. lnus one system of equations 

(system S2,l) includes equations 2.1, 2.3 and 2.4. 

(S2. l) Ln OGDPt = a1 

NOGDPt = GDPt 

+ c1 Ln REVOt 

OGDPt 

When this system was used to generate forecasts for the five majo·• Arab 

oil-producers, reasonable results were obtained for Saudi Arabia but the 

forecasts for Algeria, GCC, Iraq and Libya were too low. For these 

countries or regions a second equati~n system (system S2.2) was t~ied 

made up of equations 2.1, 2.2b and 2.4. 

(S2. 2) 

Ln NOGDPt = a2 + b2t + c2 Ln OGDPt 

Ln OGDPt = a1 + c1 Ln REVOt 

GDPt = OGDPt + NOGDPt 
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This system produced reasonable forecasts for Algeria and Libya, but 

forecasts for the GCC and Iraq were much too high. Fo~ Iraq and the 

GCC, system S2.l was used with the rate of growth of GDP increased 

over the econometric estimates in o~der to produce somewhat higher 

rates of growth of overall GDP. The equations used for ead1 major 

oil-producing cou,try or region are reported in Table 2.16, while the 

forecast growth rates are reported in Table 2.17. 

For the non-oil countries the level of GDP (in current U.S. 

dolalrs) was fo~ecast by applying a constant annual rate of growth to 

the 1977 value, as indicated in the following equation: 

(2. 5) GDPt = GD~t (l+r)(t-to) 
0 

The rates of growth are shown in Table 2.17. 

ior t > t 
0 

In order to use the equation systems for the major Arab oil 

producers, forecasts of oil revenues must be made. The period of the 

1970's saw rapid increases in oil revenues in these countries. However, 

the early 1980's have been characterized 9y falling demand for oil and 

falling oil prices. The basic assumption made here is that the world 

oil market will recover by 1985, as the world economy recovers from the 

severe rece~sion which began in 1981, and continue to expand thereafter. 

Two lssumptions are made about the rate of expansion after 19S5, leading 

to the "High" and "Low" growt~ scenarios. 

For the GCC and Saudi Arabia 1981 levels of oil revenues are 

set at 1980 levels, the levels decline ~ntil 1983 (by 30%), recover in 

1985 to 1980 levels, and grow thereafter at 4.5 percent per year in the 

"High" growth (or H) scenario and by 1. 5 percent per year in the "Low" 
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Table 2.16 GDP Forecasting Equations for the Major Arab Oil-Producers 

Cot.mtry GDP Forecasting Equations 
(system) 

AJgeria Ln NOGDPt = 7.18 + .132T + .086 Ln OGDPt 
(52.2) 

GCC 
(51.1) 

Iraq 
(51.1) 

Libya 
(52.1) 

Ln OGDPt = 1.79 + .812 LnREVOt 

GDPt = OGDPt + NOGDPt 

Ln GDPt = 4.09 + .097T + .609Ln REVOt 

Ln OGDPt = 2.67 + .745 Ln REVOt 

NOGDPt = GDPt OGDPt 

Ln GDPt = 5.25 + .079T + .4202Ln REVOt 

Ln OGDPt = 2.06 + .779 Ln REVOt 

NOGDPt = GDPt - OGDPt 

Ln NOGDPt = 4.57 + .144T + .316Ln REVOt 

L:'l OGDPt = 2.31 + .00182T + .754Ln REVOt 

GDP = OGDP + NOGDP 
t t t 

Saudi Arabia Ln GDPt = 3.601 + .094 + .596 Ln REVOt 

Ln OGDPt = 2.017 + .803 Ln REVOt 

NOGDPt = GDPt - OGDPt 

Notes: 1. The time trend variable, T, takes on the value 1 in 1967, 

2. The values in the OGDP equation, for the GCC were based on 
econometric estimates over the period 1971-1981 and thus 
differ slightly from those reported in Table 2.15. 

.. 
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Table 2.17 Forecast Grv~.rth Rates, 1980-2000 

Grorth Rates, percent per year 

Country GDP Oil GDP ~on-Oil GDP Oil Revenues 

Algeria High 11. 7 1.8 14.3 2.2 

Low 11.4 0.0 14.l 0.0 

Egypt High 11. 3 

Low 9.0 

GCC High 14.8 2.2 20.5 3.4 

(use SA) 
Low 13.3 0.6 18.9 1.1 

Iraq High 10.0 3.0 13.4 3.9 

Low 8.7 0.7 12.2 1.0 

Jordan High 12.0 

Low 9.2 

Libya High 12.S 2.l 16.7 3.4 

Low 11. 7 l.O 15.9 1.1 

Morocco High 11.4 

Low 8.5 

Saudi Arabia High 13.3 3.8 18.4 4. 

Low 11. c; l. 5 16.5 1. 4 

Sudan High 11.0 

Low 8.2 

Syria High 11. 5 

Low 9.0 

Tunisia High 12.0 

Low 9.5 
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growth (or L) scenario. lbe level of oil revenues forecast for Libya 

differs only in the pattern of decline, with a drop of 12.4\ of the 

1980-81 levels in 1982 and recovery to those levels in 1985. Algeria 

has been characterized by aeclining oil production in the latter 1970's. 

lb~. a drop of 20\ relative to 1980-81 levels is forecast for 1983, but 

th~ 1985 forecast is only 88 percent of the 1980 level. After 1985, 

growth in oil revenues is forecast at 3.8 per~ent per year in the H 

scenario and only 0.8 percent per year in the L scenario. In Iraq, 

oil revenues have been reduced by the effects of the war with Iran on 

oil exports, in addition to the impact of the decline in the world oil 

market. For Iraq a decline of 20% is forecast i11 1981 and a further 

decline of 20\ is forecast for 1982 (no 1981 or 82 data is available). 

Tile level of revenues is forecast to recover from a low in 1982 to a 

level in 1985 which is 10% below the 1980 level. After 1985, oil 

reven~e is forecast to grow at 6.0% in the H scenario and 3.0% in the L 

scenario. 

Tile above assumptions concerning oil revenues m.y appear to be 

somewhat arbitrary, but they are based on the best ~udgements of 

Econometric Research. When the forecast oil revenues are substituted 

into the forecasting equations given in Table 2.16, forecasts of Oil 

GDP, Non-oil GDP and total GDP (in millions of U.S. dollars) are gener

ated. 
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Table 2.18 Forecasts of Oil-Revenue for the Major Arab Oil Producers 

Oil Revenues in Millions of U.S. Dollars 

After 1985, 
Cotmtry 1981 1982 1983 1984 1985 Annual Growth 

Rate 

Algeria - H 10787 9648 8630 9051 9493 3.8% 

- L 0.8% 

GCC - H 46154 38615 32308 38615 46154 4.5% 

- L 1.5% 

Iraq - H 20785 15589 17845 20427 23383 6.0% 

- L 3.0% 

Libya - H 225?.7 19742 20630 21558 22527 4.5% 

- L 1.5% 

Saudi Arabia - H 102212 86880 71548 85517 102212 4.5% 

- L 1.5% 
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2.4 Forecasts of Sectoral GOP 

The forecasts of sectoral GDP were based on forecast shares 

of GOP in the non-oil countries and on forecast sharts of non-oil GOP 

in the major oil producing countries. Two sets of share forecasts were 

generated. The first set was based on an extrapolation of historical 

data and thus is referred to as the "Trend" (or T) forecasts. The 

second set of share forecasts modifies the trend forecasts to take 

account of official development plans for increased growth of the 

manufacturing sector. This set of share forecRsts is referred to as 

the "Off-trend" (or O) forecasts. 

The trend share forecasts were based on a system of logistic 

equations whose parameters were estimated from time series data (tae 

estimation periods are the same as those shown in Table 2.12). The 

system of equations is given below: 

(S2.3) 

= A./(l+EXP(-B.•T)) 
J J 

9 

SlOT = 1 - E SJ.T 
j=l 

j=l, ... ,9 

where SjT is the s~are of total GDP generated in sector j in year T. 

Formulating the final share as a residual forces the fitted values 

for the shares to sum to one, as well as forcing the forecast shares 

to sum to one. For the major oil producers Oil GDP is forecast 

separately so that only Non-oil GOP was allocated to sectors using the 

above system. 11\e above equation system was estimated by full informa-

tion maximuM likelihood, using the FlML procedure in the TSP econometrics 

package. This method produced reasonable share forecasts for all 

countries except Saudi Arabia and Iraq where the shares have fluctuated 
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greatly. In Saudi Arabia the 1977 sh~res of Non-oil GDP w~re used as 

the forecast trend shares. For Iraq the trend share forecasts were 

based on an ECWA study. 

In order to produce the "Off-trend" (or 0) share forecasts, 

the manufacturing share of GD~ was forecast separately. lbe trend 

shares for each of the non-manufacturjng sectors were then reduced 

by the same proportion, in order that the sum of all se=toral shares 

equals one. lbe trend and off trend shares for manufacturing are 

reported (for 1985, 1990 and 2000) in Table 2.19. 

F0ur sets of sectoral GDP forecasts were produced. Combination 

of the trend and off-trend shares with the high GDP level forecasts gives 

the high trend (H-T) and high off-trend (H-0) sectoral GOP forecasts, 

while combination of these forecast shares with the low GDP level 

forecasts gives the low trend (L-T) and low off-trend (L-0) sectoral 

GDP forecasts. 
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Tabk 2.19 Forecasts of the Share of Manufacturing in GDP (in millions 

of U.S. dol::.ars) 

Cotmt:ry 1985 1990 2000 

Algeria - T .178 .214 .269 

0 .200 .240 .300 

Egypt - T .121 .108 .087 

0 .170 .200 .240 

GCC - T .093 .111 .136 

0 .110 .140 .180 

Iraq - T .103 .126 .180 

0 .120 .150 .220 

Jordan - T .133 .140 .154 

0 .140 .160 .190 

Libya - T .038 .047 .057 

0 .060 .090 .012 

Morocco - T .163 .163 .163 

0 .170 .190 .220 

Saudi Arabia - T .076 .091 .108 

0 .070 .120 .180 

Sudan - T .071 .068 .062 

0 .090 .120 .150 

Syria - T .075 .075 .0/5 

0 .120 .160 .210 

Tunisia - T .111 .111 .111 

\) .130 .170 .210 
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2.5 Conversion of Demand Forecasts to Constant 1980 U.S. Dollars 

11le insertion of the forecast levels of GDP and changes in 

sectoral GDP into the :orecasting equations 2.1 and 2.2 produces forecasts 

of the demands for capital goods in current U.S. dollars. However, in 

order to examine the size of the Arab market for capital goods, it is 

necessary to convert these forecasts into constant dollar terms. Fore-

casts of a price deflator for capital goods are required for this 

conversion. 

Capital goods in Arab countries are imported from the developed 

countries in Ea~tern and Western Europe, Japan and North America. Ideally, 

a weignted average of capital goods price indexes from these supplying 

countries should be used as a basis for fc~ecasting the price deflator 

for capital goods in the A.rah countries. However, such indexes are 

readily available for only a few countries. 11lus data from the U.S. 

were used (Data from Canada produced very similar results.) 11le period 

of the 1970's has demonstrated clearly the impact of oil prices on the 

prices of all products in the developed countries. The following 

equation was estimated using U.S. data for the period 1972-82. 

(2.6) Ln PEt = 3.52 + 0.0575t + 0.0765 Ln POt-l 
(83.3) (6.94) (2.33) 

-2 
R = 0.988 o.w. = 1.41 

where PEt is the price index for equipment in period t (1980•100) 

and POt-1 is the price index of oil lagged one period (1980•100) 

The coefficient of the oil price in the above equation is statistically 

significant (at the 5% level in a one-tail test), indicating a 

measureable relationship between the lagged oil-price ~n~ the capital 
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goods price. Tile above equation was used tc generate forecasts of the 

price index for equipment, asswning that oil prices stayed constant at 

$29 per barrel until 1985 and rose by 6 percent per year thereafter. 

Tile average annual rate of growth of capital goods prices implied by 

these forecasts over the period 1980-2000 is 6.6 percent. 

2.6 Swmnary 

The overall methodology used to prepare the forecasts of 

capital goods demand, together with the detailed structure of the many 

steps involved, have been described in this section. In the next 

section, a brief discussion of the components of the forecasting 

system is presented. The forecasts are discussed in section 4. 
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3.0 The Results: The Components of the Forecasting Procedure 

At each step in the iorecasting prc~edure, results are 

produced which feed into the next step. Here, some of the more 

important of these "intermediate" results a:re discussed. In particular, 

the equations used to forecast demand and the GDP forecasts are 

discusse~. 

3.1 The Demand Forecasting Equation Estimates 

The demand forecasting equations are presented in Tables 2.1 

- 2.11. The quality of these forecasting equations is generally good, 

particularly considering the short time series on which the estimates 
2 

are based. In Table 3.1 a sununary of the values of R for each country 

is presente~. These values provide measures of the degree to which the 

equations "fit" the histo~4ical time series data. One potential summary 

value from this table ls the fraction of equations with R
2 

values 

less than 0.6. These nUJTbers range from a low of 0.0 in Saudi Arabia to a 

high of 25.9 in Sudan. Results are particularly good in Saudi ~rabia 

and the other GCC and are poorest in Algeria and Sud~n. 

The numbers are virtually the same whether forecasting 

equations are based on the current level of GDP (version A) or on changes 

in sectoral GDP (version B). lhis suggests that both the ability to 

import as measured by the cu?Tent level of GDP ~nd the growth of sectoral 

GDP ~re clvsely linked to capital goods imports. Examination of the 

individual tables indicate that whenever one type of forecasti~g equation 

performs poorly the other type also tends to perform poorly. 

Equations for certain sets of pt>oducts tend to fit poorly in 

~everal countries: Gas turbines, agricultural machinery (in Egypt, Iraq, 

at:d Syria), pulp and paper machinery, food processing machinery, glass 
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Table 3.1 Distribution of R
2 

Values of the Demand Forecasting Equations 

Country 0.0<0.4 0.4<0.5 0.5<0.6 0.6<0.7 0.7<0.8 0.8<0.9 0.9<0.10 0.0<0 6 Total 

Algeria A 6 6 6 5 12 25 18 18 78 
% (7. 7) (7. 7) (7. 7) (6. 4) (15 .4) (32.0) (23.1) (23.1) (100.0) 
B 3 7 7 9 19 14 19 17 78 
% (3.8) (9. O) (9. (J) (11. 5) (24.4) (17. 9) (24.4) (21. 8) (21. 8) 

Egypt A 2 6 3 5 18 25 18 11 77 
% (2.6) (7.8) (3.9) (6. 5) C23.4) (32.4) (23.4) (14. 3) ClOO .0) 
B 2 4 5 11 21 18 16 11 77 
% C2.6) cs. 2) C6. 5) (14.3) (27. 3) (23.4) (20. 7) (14. 3) (100. 0) 

GC~ A 0 0 1 12 19 18 18 1 68 
% CL 5) (17.6) C27. 9) (26.5) (26.5) (1.5) ClOO.O) 
B 0 0 1 12 25 13 17 1 68 
% Cl. 5) (17.6) C36.8) (19 .1) (25. 0) (1.5) ClOO.O) 

Iraq A 1 0 5 8 7 24 26 6 71 
% (1.4) (7. 0) (11. 3) (9.9) (33.8) C36.6) (8 . .t) (100.0) 
B 0 2 6 8 9 25 21 8 71 
% C2. 8) C8. 5) (11. 3) (12. 7) C35.2) (29.5) Cll. 3) (100. 0) 

Jordan A 1 0 5 7 19 21 5 6 58 
% (1. 7) (8. 6) (12.1) (32.8) (36. 2) (8. 6) (10. 3) (100.0) 
B 1 0 5 8 18 21 5 6 58 
% (1. 7) (8. 6) (13.8) (31.1) (36.2) C8.6) (10. 3) ClOO.O) 

Libya A 1 4 1 8 10 29 20 6 73 
% CL 4) cs. 5) (1. 4) (11. 0) (13. 7) C39. 7) (27. 3) (8.2) (100.0) 
B 2 3 1 8 11 27 21 6 73 
% (2.7) c 4. 1) (1. 4) (11. 0) (15.1) (37.0) C28. 7) (8.2) (100. 0) 

Morocco A 2 3 8 8 14 22 17 13 74 
% (2. 7) ( 4. 1) (10. 8) (10.8) (18.9) C29. 7) (23.0) (17.6) (100.0) 
B 2 3 8 8 13 25 15 13 74 
% (2. 7) ( 4. 1) (10. 8) (IO. 8) (17.6) (33.8) (20.2) (17.6) (100. 0) 

Saudi A 0 0 0 3 9 22 37 0 71 
Arabia % C4.2) (12. 7) (31.l1) (52.1) (O.O) (100. O) 

B 0 0 1 4 4 27 35 1 71 
% (1.4) cs .6) (5.6) (38.7) ( 49. 3) (1. 4) (100.0) 

Sudan A 4 2 8 17 11 12 4 14 58 
% (6. 9) (3. 4) (13. 8) (29.3) (19. O) (20. 7) (6. 9) (24.1) (100. 0) 
B 4 2 9 14 15 14 0 15 58 
% C6. 9) (3.5) (15. 5) (24. 1) C25.9) C24. 1) (25.9) (100. 0) 

Syria A 2 3 4 8 6 14 30 9 67 
% (3.0) (4. 5) C6. 0) (11.9) (9 .0) (20.9) c 44. 7) (13.5) (100. O) 
B 2 3 4 7 4 14 33 9 67 
% (3.0) C4. 5) C6. 0) (10.4) C6.0) (20.9) C49.2) (13. 5) ( 100. 0) 

Tunisia A 3 2 7 4 6 26 27 12 75 
% (4.0) (2. 7) (9. 3) (S. 3) (8.0) (34. 7) C31).0) (16. 0) (100.0) 
B 3 2 7 4 8 32 19 12 75 
% (4. 0) (2. 7) (9. 3) CS.3) (10.7) ( 42. 7) (25. 3) (16.0) (100. 0) 

continued ... 



... 

- 115 -

Source: Tables 2.1 - 2.11 

Note: A. The equation depending on current GDP is selected whenever 1:here are 

two equations rep~~Led for a particular impo4t category. 

B. The equation depending on sectoral GDP is selected whenever there are 

two equations reported for a particular import category. 
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working machinery, equipment for distributing electricity, electric 

lamps, other locomotives, railway passenger and freight cars, and aircraft. 

However, the R2 value is less than 0.6 in more than three countries only 

fJr pulp and paper machinery (five countries) and aircraft (four 

countries). For some of the above products the level of impor~s is 

very low (pulp and paper machinery, glass working machinery and railway 

locomotives and cars), which may explain the relatively poor fit. The 

problems with agricultural machinery and some conswner goods have been 

anticipated and discussed in the previous section. 

When the forecasting equations in individual countries are 

examined, we find that changes in GDP in manufacturing are strongly 

associated with capital goods iffil'orts in Algeria, the GCC, Iraq and 

Syria as imports of industrial machinery tend to dominate other types 

of capital goods. In Saudi Arabia, Libya and Tunisia GDP changes in 

transport and communications are most successful in forecasting many 

types of capital goods imports. 

3.2 Sectoral GDP Forecasts 

The sectoral GDP forecasts are presented in the Appendix 

Tables. These forecasts are conditional on subjective forecasts of 

oil revenues, GDP growth in the non-oil countries and planning 

success (in the off-trend s~enariJs). Some attempt to account for this 

subjectivity has been madP. in the presentation of four different forecasts, 

but the only real test of these forecasts will be a comparison with 

future events. 
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4.0 Arab Future Demand For Capital Goods: The Results of the 
Forecasting Exercise 

4.1 The Background 

Simple forecasting exercises usually involve the use of 

mechanical trend extrapolation for some variables of interest. Such a 

simple procedure may be useful in the case of some limited subset of 

problems where accuracy and explanation are not essential or where the 

growth process of the underlying phenomena is strongly stable. 

These conditions are certainly inapplicable to the case of 

the demand for capital goods in the Arab area, both because the 

underlying phenomena is not stable and because explanation of 

behaviour is very essential in thi3 regard, particularly given our 

interest in policy prescriptions. 

Thus, a more refined approach is employed here. We begin by 

postulating a set of hypotheses about the demand for capital goods 

relationship and proceed to test them empirically as was described 

above. The assignment of specific capital goods to sectors employed 

engineering and other technical data, whereas the set of explanatory 

variables chosen, their signs and the structure of the equation were 

modelle~ along the a priori restrictions of economic theory. 

A number of Arab configurations was constructed to highlight 

the expected or needed Arab cooperation in the field of capital goods 

production given the scale and size sensitivities of the production 

processes of these goods. First, each Arab state for which sufficient 

data existed was considered separately (except for the GCC member 

countries: Qatar, Kuwait, Oman, Bahrain and UAE which were aggregated 

together given the small size of each separate unit). Second, Arab oil 
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producing countries were grouped together as one group and the Arab non-

oil countries as another. The ~in motivation here is to focus on the 

role of oil revenues in financing capital goods imports and to high-

light the differences between these two groups. Titird, tr.e Arab World 

is divided into four natural sub-groups Gulf Cooperation Council, 

Fertile Crescent, Nile Valley and Maghreb. The emphasis here is on the 

likely cooperation that could be fostered among the homogeneous and 

geographically contiguous countries within each group. Fourt~, North 

Africa Arabs are grouped together and similarly the Asian Arabs. Finally, 

the picture in the entire Arab World is presented to underline the 

enormous potentialities of this area particularly in the production of 

capital goods. 

Three target years were chosen to represent the short-run (1985) 

the medium-run {1990) and the long-run (2000). The ~::!11al values of 

imports and domestic production in 1977 are presented to provide a 

bench-mark against which the forecasts may be checked. For each 

forecast year, four alternatives are considered. The basis of the 

alternatives i$ depicted below. 

A Schematic Representation of the Forecasting Alterna~ives 

GDP 
Gro!4th 

High 

Low 

Trend 

HT 

LT 

Off-Trend 

HO 

LO 
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There are two bas·ic premises. The first pertains to the structure of 

the economy and the second pertains to its capacity for growth. 

Structure is revealed through the sectoral shares, Here the share of 

manufacturing played, as is discussed in section 3, the major role. 

Two basic alternatives are entertained; the first emphasizes the 

historical trend, whereas the second is rooted in the aspirations 

and the plans of the colllltry llllder study. 

The capacity of the economy to grow is captured by the rate of 

growth of GDP. Two Arab distinguishing features were emphasized. First, 

the Arab oil producing countries were treated as a special group whose 

GDF growth was rPlated primarily to the developments in the international 

and domestic oil industry. Second, Arab non-oil producers' GDP growth 

rates were designated high or low in relation to their position with 

regard to their historical growth rates. 

The forecasts were first generated in current dollars and 

then ciefldt~d !~ ~P.~resent constant 1980 U.S. dol1ar values. Below 

only the constant dollar values are discussed. 

Titere are a total of 

20 tables to depict the results of our forecasting exercise. In 

general, they are self-explanatory and for this reason and other 

considerations we will restrict our analysis to only a few of them. 

4.2 Tite Short-Tenn Forecast (1985) 

Tite total demand for capital goods in the Arab World (16 

countries covered) was over $30.5 billion in 1977. In 1985, the lowest 

forecast (LT), is for $51.5 billion, whereas the highest forecast (HO) 

is for $61.1 billion. (see Table 4.20). Thus, the total Arab demand 
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for capital goods is expected to double over a period of eight years in 

constant 1S80 prices under the high off-trend assumptions. The largest 

component of this increa~e is expected to be in non-electrical 

machinery, followed closely by transport equipment. 

Special industrial mac~inery, construction a~d mining 

machinery, mineral processing machinery and other special machinery 

represent the major components of the forecast demand for capital goods 

in 1985. Of special significance in the short-term are also the demand 

for the manufactures Jf metals, road motor vehicles, electrical power 

machinery, pumps and centrifuges, and mechanical handling equipment. 

(see Table 4.20). 

T.1e Arab East, which in 1977 accounted for 62 percent of the 

total demand for capital goods in the Arab World, is expected to represent 

on average about 69 percent in 1985. (see Table 4.19). The expected 

increase in the Arab East share is a direct result of the large sub-group 

of oil producing c0untrles in this region. Actually, if the Arab East 

is partitioned into the Fertile Crescent and the GCC areas, it is clear 

that much of the share of the Arab East in the total Arab demand for 

capital goods is primarily that of the GCC group. (see T~ble 4.15). Thus, 

in 1985, the GCC demand for capital goods is forecast to reach $30.9 

billion (HT). This by itself, is over SO percent of the Arab total and 

more than 73 percent of the Arab East total in the same year. The 

Maghreb region with a forecast demand for capital goods of $14.3 billion 

in 1985 represents the second largest expected demand in the Arab world, 

whereas the Fertile Crescent is the third largest with a forecast demand 

of $11.2 billion. Nor surprisingly, the Nile Valley countries will 
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account for the smallest share of the Arab total demand for capital 

goods in the same year. (see Tables 4.14-4,17). 

The forecasting results for the short-term reveal some 

interesting regional differences in the conunodity patterns of the Arab 

demand for capital goods. In the Arab East, the demand for transport 

equipment is forecast to exceed that of non-electrical machinery in 1985 

under the trend assumptions. However, when off-trend sectoral shares 

are postulated, the demand for non-electrical machinery exceeds that of 

transport equipment. (see Table 4.19). In North Africa, however, the 

demand for ~on-electrical machinery is forecast to exceed that for 

transport equipment under all hypotheses. More important is the fact 

that the differences between the forecast values for these two product 

groups which was very small in 1977 in this region, will grow significantly 

larger in 1985. (see Table 4.18). 

Focusing on the expected demand for capital in the sub

regional groupings, reveals even more interesting features. rn the 

Maghreb area, the expected demand for transport equipment is forecast to 

fall short of the demand for non-electrical machinery in 1985 under all 

.hypotheses. (see Table 4.i7). The sa~e is true in the Nile Valley. 

(see Tat,le 4.16). Thus in aggregating these two regions together (to 

form the North African region) the expected demand for non-electrical 

machinery is expected to exceed that for transport equipment by a 

significant margin. 

A different picture emerges in the Arab East. The GCC forecast 

demand for transport equipment in 1985 is significantly l~rger than that 

for non-electrical machinery. It is important to note here that the 
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dominance of the demand for transport equipment over the demand for 

transport equipment falls when the off-trend postulate holds. (see 

Table 4.15). In the Fertile Crescent, the demand for non-electrical 

machinery will be significantly higher than that for transport equipment, 

but the difference is not as large as that in the GCC region, and that is 

why the Arab East forecast demand for transport equjpment exceeds that 

for non-electrical machinery. 

It may seem logical to hypothesize that the differences noted 

above may be related to the oil factor. Actually, the results in 

Tables (4.12 & 4.13) show that in oil producing Arab States as well as 
I 

::r the Arab non-oil producers, the forecast demand for non-electrical l 
machinery will exceed the demand for transport equipment in 1985, even 

thougn the dominance of the former over the lat~er is more pronounced 

in the case of the Arab non-oil producers. As such, the explanatory 

factors for such differences among sub-regional areas must be examined 

on a COWltry by country basis. 

In Algeria, the demand for non-electrical machinery exceeds 

that for transport equipment under all hypothesis in 1985 (see Table 

4.1). In Libya, the opposite is true. (see Table 4.2). In Iraq, the 

demand for non-electrical machinery dominates under all the alternative 

hypotheses. (see Table 4.3). The opposite is again true for the GCC 

(excluding Saudi Arabia). (see Table 4.4). In the case of Saudi Arabia 

there is a slight margin of dominance associated with the demand for 

non-electrical machinery that is more pronounced under the off-trend 

hyootheses. (see Table 4.5). In Morocco, the demand for transport 

equipment exceeds that fot non-electrical machinery under ~11 hypotheses, 
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(see Table 4.6). The opposite is true in the case of Tunisia (see 

Table 4.7). In Egypt, there is a marked preference for non-elec~rical 

machinery, that is also true for Sudan. (see Tables 4.8 and 4.9). 

In Syria, there is a very slight preference for non-electrical machinery, 

that is not very significant. (see Table 4.10). Finally in Jordan, 

there is a significant preference for transport equipr1ent over non

electrical machinery. (see Table 4.11). 

4.3 The Medium-Term Forecasts (1990) 

Arab demand for capital goods is forecast to reach a high (HO) 

of $89.2 billion in 1990 in constant 1980 prices. Even the low forecast 

(LT) is a significant $68.1 billion. There is a marked difference 

between the trend and the off-trend forecastsofdemand for capital goods 

in 1990 which is substantially more pronounced than that in the short

term. Whereas the ~ange of the difference (HO-LT) is expected to be 

about $9.5 billion in 1985, this difference is slated to reach over 

$21.1 billion in 1990. In percentage terms, the difference in 1985 is 

only 18.4 percent of the lowest forecast, whereas it is expected to 

exceed 30 percent in 1990. 

Again, the forecast demand for non-electrical machinery will 

exceed the e.iq;ected demand for transport equipment and the magnitude 

of dominance of the former over the latter is sjgnificantly larger under 

the off-trend alternatives than under the projected trends of sectoral 

shares. 

At the product level, power generating machinery, special 

industrial machinery, construction and mining machinery, other special 

machinery, pumps and centrifuges, mechanical handling equipment, 
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electTical power machinery, power transforming machinery, telecormnunication 

apparatus, buses, trucks and lorries, and manufactures of metals dominate 

the expected structure of demand for capital goods in the medium-term. 

As expected, the regional distribution of demand highlights the 

inordinate share of oil producing countries in total Arab demand for 

capital goods in 1990. Arab oil producing countries are forecast to 

account for over 85 percent of the total Arab demand for capital goods 

in 1990 (HO alteniative). This share is slightly higher than that which 

is likely to prevail in 1985. 

Oil producing Arab states also have a different demand structure 

for capital goods than non-oil Arab states. Agricultural machinery 

constitutes a major component of non-oif Arab states•demand for non

electrical machinery. The same product is only a relatively small 

fraction of oil producers total demand for capital goods, particularly in 

the medium term. Demand for other special machinery in oil producing 

states is a major item; its relative importance in non-oil Arab states 

falls far below its corresponding share it accounts for in the oil 

producing Arab states. 

The GCC member countries are again expected to account for the 

major share of Arab demand for capital goods. The forecast demand for 

this region is $46.6 billion in 1990, or about 52.2 percent of the 

corresponding Arab total (HO hypothesis). Thus, there appears to be a 

tendency for this region to increa~e its total share in the Arab total 

given that it is likely to represent 50.6 percent in 1985 under the same 

set of hypotheses. A distinctive feature of this region is the high 

demand for transport equipment ~hich may even exceed the demand for non

electrical equipment particularlv if current trends were to continue and 
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the planners f~il to restructure the regional economy. Agcin the 

Maghreb region is forecast to reveal a demand for capital goods of 

$20.3 billion in 1990 placing it second to the GCC region. The Fer~ile 

Crescei.t is third with a forecast demand of $16. 3 billion and the Nile 

Valley is expected to show the smallest forecast demand of $6 billion 

in the same year. 

4.4 The Long-Term Forecast (2000) 

Demand for capital goods in the Arab world in the year 2000 

is expected to exceed $188 billion under the high-off trend alternative. 

The lowest forecast (LT) is slated to be about $113.3 billion. The high 

forecast represents a six-fold increase over 1977 whereas the low fore

cast represents almost a four-fold increase. The range between the 

highest forecast and the lowest is over $74.8 ~illion or almost 66 

percent of the lowest forecast. In 1990, this range was $21.1 billion or 

about 30 percent of the lowest forecast then. The large range in the 

year 2000 is indicative of the importance of restructuring the Arab 

economies on the patterns of demand. As such the forecasts under (HO) 

and ~ven (LOj are planning forecasts; they depend on the decision-makers' 

ability to execute their plans. 

The demand for machinery (electrical and non-electrical) will 

dominate all other demands for capital goods and equipment. The largP.st 

demand is expected to be for non-electrical machinery. The proportions 

of demand ':or these three major products are also sensitive to the trend 

vs. off-trend hypotheses. Invariably, the off-trend hypothesis involves 

larger demands for machinery over transport equipment. 11\is is a natural 

outcome of the added importance accorded to the m~nufacturing sectors 

under the off-tYend conditions. 
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Other special machinery dominates the demand for non-electrical 

machinery, followed by special industrial machinery. Of special 

significance in the year 2000 are also the expected demands for 

electric power machinery, power transforming machinery, road motor 

vehicles, trucks, lorries and buses, and manufacture of metals. 

The long-term regional distribution of the Arab demand for 

capital goods indicates a nwnber of revealing patterns. First oil 

producing Arab states are likely to raise their share in the total demand. 

Tileir forecast demand is $166.8 billion in the year 2000. This is almost 

89 percent of the total demand under the off-trend high GDP growth 

hypothesis. The same srare in 1990 is expected to reach 85 percent. 

Tilus, a greater polarization of economic activity is implicit in this 

system of forecasts. Even when the oil producing states were to 

experience low GDP growth ~ates and their industrial structures were to 

remain along their historical trends, whereas the non-oil producers were 

to experience high GDP growth rates and they were to succeed in moving 

their economies off their historical trends, the Arab non-oil producers 

will not represent more than 21.l percent. If both groups were to 

develop at the best stipulated forecast (the HOs), then the non-oil 

Arab states' total demand for capital goods would represent only 12.8 

percent of the corresponding total of Arab oil producing states. 

There are a number of differences ir. the long-term emerging 

pattern of demand for capital goods between oil and non-oil Arab states. 

First, agricultural machinery, textile machinery, textile and leather 

machinery and power transforming machinery are the dominant products in 
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products dc:ninates,the demand for capital goods in the oil producing 

states. Second, the relative range of difference between the alternative 

forecasts is much larger in the non-oil producing states than in the 011 

producing states. The percentage difference between the HO and the LT 

forecasts is 66 percent for the oil prodvcing states, whereas it exceeds 

74 percent for the non-oil states. Thus, careful planning in the non

oil Arab states is a matter of necessity to maintain their respective 

shares and importance in the total Arab market for capital goods. 

Although the GCC region will remain as the major Arab market 

area for capital goods in the year 2000, its share of this market (on 

the demand side) will decline slightly from 52.l percent in 1990 to 

51.9 percent in the year 2000. 

The Maghreb group is expected to raise its share in the total 

Arab demand for capital goods from 22.7 percent in 1990 to 24.6 percent 

in the year 2000. Whereas the Fertile Crescent group will maintain the 

same share in the year 2000 that it is expected to represent in 1990. 

The Nile Valley group's share is forecast to fall from 6 to 5 percent 

between 1990 and the year 2000. 

4.5 Concluding Remarks About the Forecasts 

A number of generalizations may be enumerated about the future 

magnitude and pattern of the Arab demand fer capital goods between 1985 

and the year 2000. First, the Arab area is expected to represent a 

formidable market for capital goods of all kinds. Second, the oil 

producing states who represented a l~rge share of the Arab demand in 

1977, are likely to represent a growing share of the future demand. 
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Third, demand for non-electrical machinery will likely grow larger than 

the corresponding deoand for transport equipment, however. the forecast 

demand for the latter group is still inordinately high in proportion to 

the total Arab demand for capital goods. Fourth, the forecast demands 

for capital goO<is are generally highly sensitive to the underlying 

assumptions about sectoral shares in the structure of GDP. Although 

the forecasts are sensitive to GDP, they are more markedly sensitive to 

the assumption about sectoral shares. Fifth, there are significant 

differences in the conunodi~~ pattern of the demand for capital goods 

among the geographical regions of the Arab world that suggests the need 

for regional strategies of production and/or procurement of these 

products. 
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5.0 A Strategy For The Development of A Viable Capital Goods Industry 
with the Arab World 

5.1 Some Preliminary Observations 

Obviously, there is not a complete industrial structure in the 

absence of a mature and viable capital goods producing sector. Most 

sequences of production involve the use of machinery and gaps in the 

inter-industry network in this sector are detrimental to a well function-

ing manufacturing system. Although the capital goods producing sector 

occupies a pivotal position in the network of production of any economy 

given that most production processes depend on its prior existence, 

whereas it does not depend for its existence except on only a few 

sectors of the economy, there are nevertheless a number of initial 

pre-requisites for its development and sustenance. 

Generally, the minimum efficient size is too large for any 

single or even regional economy. Second a solid engineering infrastructure 

is also essential. A whole host of engineering services are needed, 

particularly those involving ferrous and non-ferrous foundry work, 

forging, pressing, general fabrication and specialized machinery. These 

services are required not only for complex and heavy capital goods 

industries, but also for even light and medium capital goods production 

and maintena11ce. Third, there is a definite technical sequence to be 

followed, where the production of one type of capital goods requires a 

production capability in other related capital goods to be developed 

first. Fourth, there are specific requirements for technological and 

design capabi 1i ties associated with the product:i...m of any type of capital 

goods, but such requirements escalate in complexity and sophistication 

in step w~th the complexity of the product. 
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It follows that an Arab strategy for the development of a 

viable capital goods producing sector must of necessity consider the 

following factors: 

First, the question of timing is crucial. The strategy 

must sequence production over time to parallel the development of 

ancillary services and inter-industrial connectives. 

Second, supra-national coordination of investment is a matter 

of necessity in this sector. As long as the minimum viable scale of 

production is larger than the domestic local demand, arrangements of 

production must be on regional or sub-regional basis. 

'Thus, whereas the first considerat~on calls for time

sequencing of production, the second consideration calls for a spatial 

allocation of production processes. 

Third, the development of a solid engineering infra-structure 

on both the national and regional levels. 

Fourth, the development and promotion of research, design and 

product development on at least the Arab sub-regional basis. It is 

difficult to conceive that any Arab country by itself is either capable 

or can afford undertaking this costly and generally uncertain activity. 

Collectively, thinly available resources can be pooled to generate the 

minimum thresholds needed to start this type of activities, :o pool 

risks and spread costs. Fifth, the chains of production in this sector 

are clear and specific. 'Thus, the Arab strategy should involve 

focusing on these micro links and as such the whole range of activities 

needed for a production program should be enumerated and tied together. 

Products could be nested together, either on the ba£is of their 
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complexity of production or according to the backward and forward linkages 

that bind them. As such, there is no substitute for a feasibility study 

on the basis of the smallest product groups. 

Notwithstanding these stringent and demanding requirements, 

we shall venture below into using our forecasts as a basis for a very 

preliminar)' taxonomy of developing capital goods ina~lstries in the 

Arab world. Our forecasts provide suitable guides to the individual, 

sub-regional and regional demand for 81 conunodity groups. These de~and 

forecasts need to be sqtW~ed against estimates of minimum efficient 

scales associated with each product group an~ against the requisite 

engineering infra-structure and technology. This cross-classificatio~ 

could provide the grounds for identifying potential candidates for 

further feasibility studies. 

The first screening should· be along the degree of complexity 

of technology. On this basis four broad groups of industries are 

identified. Group A includes industries that use simple technoiogies 

such as textile machinery (spinning machines, weaving and knitting 

machines, dressing, washing and bleaching machine~ as well as calendering 

and rolling machines), construction machinery (crawler do~ers, crawler 

loaders, dump trucks, wheeled loaders, cement mixers, hydraulic 

excavators, loader blackhoes, motor graders, scrapers, etc.), agricultural 

machinery (particularly tractors, plo1Aghs, seeders, pla~ters, distributors 

harrows, hoes, scarifie:s, grain milling, oil seed crushing, ol~ve oil 

presses, etc.), pumps and centrifuges, trucks, buses and lorries, 

domestic tools. 

Group B includes industries which use technologies of inter

mediate complexity and often depend on the prior existence of some wide 
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range of engineering services. This group includes: office & 

statistical machillery, machine tools, special industrial machinery, 

printing machinery, food processing machinery, mineral processing 

macitinery, refrigerating equipment, mechanical handling equipment, 

heating and cooling equipment, powered tools, packaging machinery, 

weighing machinery, ball, roller bearings, etc. 

Group C comprises industries that re~uire complex technologies 

to produce their capital goods products and also require a complex and 

wide range 0£ design and product development capabili~ies. Some of the 

products included in this set are: engines, electrical generators and 

transformers, steam generating boilers and pressure vessel3 for oil and 

petrochemical refineries, teleconununications apparatus, electro

mechanical tools, electro-magnetic ~ppliances, railway vehicles, etc. 

Certain!y a time sequen~e and a technical sequence or chain 

may be defined over these industry groups. For instance, simple products 

may be produced in the short-term, ~hereas intermediate products may be 

produced in the mP-dium-term and complex products in the long-term. 

Alternatively, engines should not be produced before the development 

of using products like trucks, tractors, etc .. 

Factor endowments or factor intensities involved in the pro

duction processes of each product must be identified and then cvsted to 

arrive at a cc::iparative cost picture of the respective products. 

Costing n~.d.s to be carried out in terms of domestic and international 

prices. 

All the factors above are supply-related factors and generally 

identify '~lative cost and technical feasibility. To arrive at economic 
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feasibility the demand factors need to be considered too. Here our 

forecasts can play a major role, particularly since they are ranged 

and regionally differentiated. 

The fact that a high and a low are presented allows the 

industrial planners to define the critical bounds on the expected demand. 

For instance, ;f the minimum efficient scale is larger than the ffiaximum 

demand, it follows that a viable industry in this field may not be 

sustained. If, however, the minimum efficient scale is somewhere 

between the minimum forecast and the maximum one, some hard choices 

n~P.d to be made and further micro-studies may be needed. 

Alternatively, the regional differentiation of our forecasts, 

should help in the industrial planners in identifying the minimum 

geographical area that is capable of sustaining the industry under 

co~sideration. 

There are two ways to illustrate the utility of our procedure. 

The first involves drawing a master matrix which lists ~he products to 

the smallest available detail and then classifies each product according 

to the complexity of technology, the factor intensities involved, the 

size of the respective Jomestic, sub-regional and regional market, and 

the minimum viable scale of production. It is only within this broad 

framework that a comprehensive and comparative picture may be obtained. 

Alternatively, a d~tailed product 1 y product discussion may be under

taken taking into consideration the relevant criteria developed above. 

By way of an example of the applicability of this approach, 

a limited discussion is undertaken below of a selective group of 

capital goods that are of specific relevance to the Arab area. 
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5.2 A Selective Sample of Relevant Industries 

We begin by selecting one industry from each of the three groups 

identified above. From group A, we select textile machinery, from Group 

B we select food processing machinery and from group C electric~! 

transformers. 

5.2.1 Textile Machinery 

Tn 1977 the total Arab demand for textile machinery was $425 

million in 1980 prices. By 1985, it is expected that this demand will 

reach $942 million in constant 1980 prices under the off-trend high GDP 

growth assumptions. Even when trend sectoral shares were to remain in 

effect and Arab GDP were to grow at slow rates, the demand for this 

type of machinery is estimated to be about $691 million in constant 

1980 prices. The corresponding demands in 1990 are $1.3 billion for the 

HT case and $860 million for the LT forecasts. By the year 2000, the 

HT conditic~s call for a demand of $2.5 billion, whereas the LT 

assumptions stipulate a demand of $1.2 billion (all the forecasts are 

in constant 1980 U.S. dollars). 

Bleaching, washing and dressing machines are expected to 

represent the major components of this forecast demand followed by 

spinning machinery. The technology of producing these machines is 

generally simple and thE engineering infra-structure required for 

their production is genet~lly available in the Arab world particularly 

in Syria, Egypt, Iraq, Morocco and Algeria. Given also that sub

regional demands for these macninery are concentrated in the Fertile 

Crescent, Nile Valley and Maghreb, and are generally above the 

minimum viable efficient scale of production; a sub-reg~onal orientation 
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of production is advisable. Egypt could satisfy the Nile Valley market, 

Syria the Fertile Crescent, and Algeria and/or Morocco the Maghreb market. 

Syria and Iraq could team to meet the relatively limited demand for these 

products in the GCC group. 

The relative factor intensities used in the production 

processes of these p::i:oducts are generally less capital intensive than 

most other used in the production of capital goods and that is why it 

might be advisable to allocate the production of these machines to non

oil producing Arab states. 

5.2.2 Food Processing Machines 

There are already a large number of small mills, olive oil 

presses and oil seed crushers in the Arab world, and there is at 

present some Arab production of these machines; What is needed, 

however, is a rationalizati01"1 of t~ese activities which necessitates 

the use of larger and relatively more complex machines. The Arab 

market for these machines is sufficiently large to allow for their local 

production. Big production plants involve complex domestic design, 

construction and maintenance capabilities which limit the candidates 

to produce these machines to a few Arab countries. Besides, the capital 

requirements for the production of these machines is also relatively 

high, which restricts further the candidates or their sponsors. 

Saudi ftrabia, Iraq, Algeria, Egypt and Syria are potential candidates. 

Other countries like Lebanon, Morocco, and Tunisia could enter 

production given multi-lateral investment and marketing agreements. 

Our forecasts show that a demand of $1.2 billion i11 constant 

19811 c1::>llars may be realized in the year 2CJOO for food pro..::essing 

mac~ the Arab world. Even the lowest scenario calls for a $552 
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million in the medium-term demand in 1990 is projected to range between 

a minimum of $332 million and $535 million. 

5.2.3 Power Transfonners 

Arab demand for power transforming machinery in 1977 ~as as 

high as $1.5 billion in constant 1980 U.S. dollars. By 1985 ~he forecast 

is to range between a high of $2.9 billion and a low of $2.7 billion. 

lbe narrow range of the forecast is indicative of a robust and 

significant demand for this type of machinery even in the short run. 

lbe demand is slatec to rise to $4.2 billion in 1990 for the (I-IT) 

forecast and to a low of $3.4 billion under (LO) conditions. By the 

year 2000 the high forecast is over $8 billion and even the low forecast 

is a significant $5.5 billion. 

Since demand is presumed to be sufficient, supply factors 

play the crucial role in determining production strategie~. This is a 

complex product which requires complex technologies to produce and 

sustain. Furthennore, its capital requirements are high and it is 

generally skills intensive. 

A credible strategy would start with small power transformers 

for local distribution and power transmission of up to ~S MVAs. Demand 

in the Arab world will most likely be concentrated in the 1.25 ~fl/A 

variety where over 35,000 units may be needed. 

Large facilities in a selected number of Arab ccunt~ies 

may be started, particularly in countries with sufficient capital and 

metal working industries. Since this industry is noted for split 

production possibilities, its initial development could be spread and 

shared. 
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6.0 Conclusion 

Tite Arab world is expected to continue to demand a significant 

amount of capital goods. Titis demand is going to be concentrated in the 

Arab oil producing countries; however, since thest countries are wel! 

spread geographically, the sub-regional groupings will form balanced 

economic entities within which capital goods production may vc--:y well 

prove viable and profitable. 

Although our study is primarily concerned with the demand 

side of the capital goods market an attempt was made to relate this 

demand to the main supply considerations. A complete and practical 

strategy for the production of capital goods in the Arab world cannot 

be expected to emerge except in the context of a comprehensive feasibility 

study at the smallest homogeneous product group. Tite main points to be 

emphasized in formulat~ng such a strategy have already been outlined in 

this study. 

There remains two points to be emphasized before concluding 

this study. First, this has been a massive study in terms of deta 

requirements and experimentation. As such, special attention to details 

was not possible. Therefore, the conclusions of this study must be 

interpreted with care as all the f~~ecasts are conditional on the 

accuracy of the data and the truthfulness of the many assumptions made 

regarding the many parameters of the model. 

Second, capital goo.ls production is a necessary but difficult 

endeavour; it requires a large set of pre-requisites and pre-conditions. 

More importantly it requires a long gestati~n period and it is sensitive 

to size. This calls for immediate action nqw and for serious Arab 

coordin?.tion and cooperation. 
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Appendix 

Sector Identification 

Sector Name Sector Number 

Agriculture 1 

Mining 

Oil 3 

Manufacturing 4 

Electricity and Gas 5 

Construction 6 

Trade 7 

Transportation and Comr.unication 8 

Finance 9 

Community Services 10 
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