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The future structure of the Lebanese Industrial Sector

A quantitative analysgis

I. Introduction

Forecasting and planning the future structure and pattern of the
industrial sector in Lebanon is a difficult task. Some of the main difficulties
have alresdy been outlined in the main report. They pertain to a deficient data
bage, unclear and sometines conflicting industrial objectives, the dewastating
impact of the civil disturbances, the final extent of which has yet to be
determined, and uncertain prospects for the country and economy.

There are three courses of action that can be taken to deterumine in a
broad and imprecise manner the possible future structure.

Firat, the past trends of the economy are projected to the future ag if
the civil discurbances had not taken place. The projections are predicated on the
premise that the past was accoptable and the civil war giuply deflected the economy
off its natural path. The planning wector of indusirial output, employnent and
investment would simply be the projected values of these variables over tine.

The ecivil disturbances would be sssumed not to have occurred, the extent of danage
end retardation would be the gap between the planned (desired) and the actual __
values of these varisbles, and the gap would have to be filled with deliberate
policy measures that would constitute the strategy and plan of government for the
€COnoLy.

Second, the historical development of suwall economies have been shown
to follow a systematic patterm. Comparisons auong countries at different income
jevels indicate that there are similar patterns of change in the structure of
production as income levels rise. The development pattern of a given country at
least for the period of several years, could therefore be defined by the tinme
paths of variables describing production, size of the market, intematicnal trade
and resource allocation in each sector of the economy. Jeveral studies have
documented this pattern: Chehery, Shishido and Watanabe; Kuznets; UNIDO; Taylor;
and several other researchers, have designed cross-country models to test this
general hypothesis. Their results indicate good statistical fits for value added
by sectors, and for per capita income and the gize of the market., The latter is

often represented by population size.
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Lebanon's pattern of industrial growth was assumed to follow thia
general pattern. The estimates of the parameters that relate value added in each
industrial sector and per capita income and population as depicted in the UNIDO
study were used to draw the industrial profile that would emerge should Lebanon
develop accor.iing to the cross-country average vattern. The resulta were some-
what disappointing, The projected industrial structure emerging from this
hypothesis was very different from the existing or the historical one, and it was
felt that a third alternative was needed.

The third alternative, is a compromise between the historical projection
and the pattern of international development of small sconomies. The compromise
was affected by adjusting the parameter estimates in a systematic manner by
subtracting half the standard deviation of each parameter from its estimated
coefficient. The projected pattern of industrial structure that emerged was more
realistic than the second alternative, yet it too would require a msjor restructuring
of Lebanese industry.

The current pervasive paralysis of Lebanese industry may be an opportuns
phenomenon conducive to the major change that is needed and desired to bring
about a high growth in the economy consistent with a material base that is
capable of sustaining it. The labour and investment requirements for restructuring
are also presented to indicate the costs of such policies and to assess their
chances of successful implementation.

The results presented in the next section include, therefore, data based
on a projected historical structure, an unadjusted pattern of international
development and finally a pattern that reflects the adjustment made to the inter-

national pattern. The methodologies used are presented in section III.

Table 9 gives the contribution to GDP made by the various sectors of the
economy. Table 10 shows the projected distribution of the sub-sectors of industry
in 1980 for GDP, capital, 1abogr and exports, under the three alternative scenarios
L, B and C, and Table 11 provides projected indices of the industrisl sector for the
three alternatives.
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II. Analysis of the Resultg
A. The Higstorical Structure

The sectoral contributions to GDP in 1980 are derived using time trends.
The value adde” of manufacturing was allocated over the two-digit commodity groups
on the bagis of 1964 and 1970 structures. The most striking result is the growth
of the contribution of manufacturing to GIP from 13%.6 per cent in 1970 to 19.2 per
cent in 1980. This represents an implicit 10 per cent anmual growth rate in value
added between 1973—1980. This increase appears tc be primrily at the expense of
agriculture. The largest contribution within the manufacturing sector is assoclated
with Food, Beverages and Tobacco which is expected under this structure to contribute
more than 25 per cent of the total value added of manufacturing., It is also worthJ
noting that mose than 2/3 of manufacturing value added is concentrated in the cons-
umer goods' producing sectoror what is gumorally conuidered to be eavlyestuge indus-
trial activity.

The labour requirements to sustain such a pattermn exceed 155 thousand man-
year or almost 19 per cent of total expected employment in 1980. Thie represents
a modest change from 15,6 per cent in 1970. The largest employment opportunities
are expected to be in Textiles, Clothing and Leather. This accounts for 33 per cent
of the total expected employment in 1980. Intermediate goods and cupital goods are
expected to employ less than 30 per cent of the labour force.

The total capital requircment is three times as large as that of 1970 which
implies a growth rate of 10.9 per cent per year but the capital-ocutput ratio and the
capitat~labour ratio are not ocutside the bounds of observable rates. The invegiment
required on a yearly basis (an average of about LL. 200 million anmually) is also one
that is sustaineble given the domestic savings and the current ac >unt deficit that
gre likely to emerge in 1980. However, the investment rate required to build the
capital stock is substantially higher than past rates. Any slackening in the rate
of jnvestment would render the structure depicted in alternative A unrealizeable.

The levels of exports needed to gustain the historical structure exceed LL,
1,%3 million; a figure that appears to be consistent with past trenis,
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Furthermore, the labour allocation and export requirements would have to be met to
sustain the various output levels depicted in this atructure. The extent of damage
to physical capital and the depletion of human cepital during the civil war would
have to be estimated accurately to define the gaps that nead to be filled.

The realism of option 4 is perhaps its strongest advantage. Howeveyr, it igd
one that does not allow for the expected and experienced pattern of most incdustrial
gsocieties. Below-we present two profiles of the Lebancse industrial gector that
were derived on the basis of the UNIDO estimates of the structure of manufacturing
in relation to the growth of per capita incoue, population and degree of industriaii-
zation. The first structure, or alternative B, uses the estimated coefficients and
ig therefore indicative of the likely development of typical societies. Since Leba~-
non is by no means typical we have adjusted the estinated coefficients by subtracting

one half standard error from the corresponding coefficient, the result is option C.

B. The Typical Industrial Pattern

The structure of GDP and mermufacturing value added which are consistent with

the estimated equations involves the following characteristicss

(i) The value added of manufacturing rises froa Li. 2,097 willion under
altermative & to LL. 3,168 million. This amounts to almost 30 per cent of GDP, and

represents an annuel rate of growth of about 16 per cent, for the projection period.

(ii) The ratio of consurer goods to nonw-conswier goods declines. Fabricated
metal products, chemical and chemical products increase in relative and absolute
terms. TFor instance, whereas the relative share of fabricated metal products of
total manufacturing value added is 11.7 per cent under alternative L, it now accounts
for 28.7 per cent.

(iii) fTuw re-structuring towards the "later-stages" of mamufacturing involves
heavy investments. The capital stock required in 1980 amounts to LL. 6,564 million
or about six times that of the 1970 level. The investuent required on a yearly basis
is on the average about LL. 600 million. The capital-output ratic is nusethelesss au
average of 2,00, the shift in the composition of manufacturing output towards "heavy"
manufacturing reises the capital-labour ratio in 1980 to Li. 28,437 from LL, 10,333
in 1970,
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In the light of the above discussion, and given that major restructuring can
notl be expected in the short-tern, a third alternative was constructed that repre-
gents a gort of a coupromise between the extra~polation of the paat and the typical

behaviour of industrial societies.

C. The Third Option: A Compronise

The nature of the compromise is revealed through the following changes:

(i) The contribution of the manufzcturing sector to GLP is higher than the
historical structure and lower than the typical industrial behaviour of alternative
B. The percentage contribution is almost half the difference between alternatives
A4 and C, It amounte now to 23.6 per cent. This represents an annual rate of growth
equal to about 13 per cent.

(ii) The employment expected of this structure is 181,454 man-years. This
again is between the low value of altermative A and the high value of alternative B.
It now represents 22 per cent of total expecied employment in 1980, This represents

an inerease of 6 percentage points over the 1970 level,.

(iii) The capital requirement although smaller than that of altemative B,
is still high and implies a rate of investuent thet is significantly higher than
the observed rate during the sixties and early seventies (Annuel investment of about
LL. 350 to 400 million on the average).

(iv) The gectoral output distribution is one that balances traditional indus-
try and end-stage manufacturing. Food, beverages and tobacco contribute the same
value added as fabricated metal products. The employment gstructure is understandably
different. |

(v) It is interesting to note that altermative C involves a re-allocation
of resources that generates, in the context of the simple model utilized in this note,
the highest labour productivity. Furthermare, the capital~output ratio in the manu-
facturing sector is one that is ﬁot much different from those associated with the

manufacturing sectors of developed economies.

(vi) The export requirement now is almost LL. 1,660,
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IIT. The swthodnlogmy,

I, The ..

The bagic framework of the etudy is a sinple Harrad-Domsr model.

following equations define the clenmentary structure of the systeu.

(1) E(t) = k y(t)
where (%), is the capital stock ot tine .
v(t) is gross domestic product over time t.

k is the capital-output retio.

(2) I(t) = K(t+1) = 5(8) + & %(¢)
where I(t) is gross capital formation over tine t.
X(t+1) is the capital stock at time t + 1.
é ié the capital consumption coefficient; it represcuts

the fraction of the capital stock used in production.

(3) I(t) = py(t)-

where p is the averagc propensity to save.
using (2) end (3) we derive (4)

() s y(t) = K(t+1) - z{x) +6 (1)

Define the rate of growth of output ¢ as

(5)  e= Ly(w) - v (07 /9y = AL

It follows from the equations of the system cutlined nbove that

(6) -AI-{-T- = k —-5"—- 451-1-—- By/y

Using eguation (2) we have
(1 g= —40 - &

The

In the applicationas of the mddel, the following aspect of the systen was used

to test the consistency of some of our forecasts.



(8) g=mp= -=—-38
where n is the rote of growth of the labour force.

P is the rate of growth of productivity.

Furthernore, another version of equation (7) was developed to infer o bench-mnrk

value of (%) which in turn can be used for caleulating a capital stock ccerics.
(9) g= I(t)/ k(t) -6

Ir g is lkmown and é is estinmated, the gross capital formation may be used in
conjunction with g and & to deternine E(t). ¥ollowing that equetion (10) can be

used to determine the capital stock series.

(10) €(t41) = %(t) + i(t) - O ut)

. Wime Series lorccagty.

Tho aggregate economic structure of Lebanon was deternined using
trond values estimated for the period 196.-1974 for each econonic sector.

rour types of trends were utilized.

(a) Linear regression (straight lines) y = a + bt
(b) Exponential curves y = WAL (a3 0)

{¢) Logarithnic curves y = a + b L_ %
e}

(d) Power curves (double-log) v = a £ (a3 0)

“he types of regression chosen deperded on the goodness of fit E2 egtincten

and the plausibility of the trend. 7he aggrarated values over the sectors
represented the forecasts of GDP for 1975-1980. 'Thies procedure simply asswics
that whatever forces have in the past detormined the structure of the Lebanese
gconotry are assumed to determine its futiure and ag if the Civil disturbances had

not taken place.

The GO series was then used alony with other selected variables to
forecast the different components of national income. This was carrisd with
an eye on analysing the invegtnent requireucnts to re-build and re-structure

Lebanon. Domestic savings plus the excess of imports over cxports are suppozed
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to natch the needed investoent. Iny difference should be financed froo outside.
This ultimately deternines the nesmitule of foreign assistence needed to sustain

the desired level of output.

The sectoral composition of investient wes deternined using the

following gimple formulea.

Kiﬂyi 4
(11) A= and ¥ h, =1
i I . i
je1
where )i. ig the investnent share of sector i.

ki is the capital-output ratio of sector i.

Ayi is the chonge in value addod of seetor i.

I is total aggregate copital formation.

The gub-rectoral investiient shores were develcped using (11)

X, By'.
(x2) A, = M "3
1)
1.
J
where kij is the sub-sectoral capital output ratio.

It is interestins to rote that

1 B,., = k../ k.

13) By = &k

The beta coefficients represent the fraction of capital in sector J supﬁlied
by sector i.

C. The Planning Forecasts. -

The historical projection of the industrial structure assumes that
the past performance of the eoconciy has been acceptable. Using intermational
gtanderds of industrial structures that were developed by THIDO a Qifferent
gtructure of production emerged. The UWIDC method is besed on g 53 country
saiple which related value added in o given sector to population, o a proxy
for size of the market, and per—capitc incore. The regression coefficients

of the various equations were utilized to generate first in U.S. dollars end
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then in Lebanese pounds the expected value added by mub-panufacturing sectors.
The population forecast was that conducted b the U.li, whereas the per—capita
forecast was based on our G forecasts for the period 1975-1930. Surely one
would expect the GNP forecast to be senpitive to the structure of production
in general and to the composition of induatry in particular. In this study

we had to assune that GDI" is insensitive to structure, otherwise a simultaneous

gysten that is far too complex to solve would have enmerged.

The industrial pattern thet arose out of intermational conmparigons
requirod a structural re-organization of industry and a maselve investnent
of funds that appeared to be beyond the present Lebanese resources and
institutions. Thir finding necessitated ancther solution of the industrial
pattern. Instead of the typical equation of the TuIDO study, the regression
coefficients were adjusted by subtractins half a standard error tfron the
estinated coefficient. The new equations werc thon used to geaerate the

sectoral value added and subsequently the percentage distribuiions.

The final coefficients used are those prescnted in Table 3, which

were uged to derive alternative C.



- 11 -

IV. Conclugion

The approech cutlined in this note is simple indeed, but it has several
attributes that may be considered advantageous. ¥First; it allows us to eantertain
configurations of the economy that are outside its historical experience ox trends.
Second; the configurations considered are developed within a consistent frumework
of the relationships of components of the economy among each other. Furthermore, the
configv—ntions entertained include technological relationships that are consistent
with the Lebanese data. Third, the development of several altermatives and the
posaibility of developing yet many more provides the policy makers with reference
data on the opportunity costs (trade-off) of different policies. Ifourth, the struc—
ture of the model is such that it generates substantial information on the basis of
a limited sub-set of key variables. This points out the type of daia that need to
be collected on a priority basis as well as the type of parameters of policy that
need to be monitored and controlled,

There are several short~comings of the apprcach. The major one is the quea-
tionable nature of the data. Another major qualification pertains to the violation
of the structural consistency criterion. Reallocations among the industrial sector
which change productivity are not allowed to change the total contribution of this
gsector to GDP., There are of course, many other shortcomings pertaining to the various
assumptions made when using the various projection techniques and the various cross
country estimates. The study is a first attempt, it is tentative and needs further

requiremants and woxrk,
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Table b. 4djusted Cocfficientg of the T TL0 Ilodel

sector Congtont Yer Cezpita Incooe copulation
Total GDT - 11.23 1.310 1.041
v - 9.39 1.006 .56
v, - 12.97 <947 1.112
VB - - 13,35 1.316 .907
v‘,+ - 13,25 1.%22 387
Ve - 18.71 1.809 L9517
Ve - 13.96 1.174 1.013
7y - 1%.50 .951. <947
Vg - 17.58 1.443 1.105
vy - 15.01 1.256 1.163
70 - 13.19 1.194 967
V11 -~ 20.52 1.375 1,404
T -17.33 1.789 1.121
715 - 18.71 1.575 1.173

Jote; The estimated e uations were of the double-~log nature (natural 2ogs).
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