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I.  Introduction

The design and conduct of demand management policies require a quantitative framework (model) which is suitable for evaluating the impact of these policies on output, income, the balance of payments and other relevant macroeconomic variables.  Needless to say, this quantitative framework should reflect the structural, behavioral and institutional features of the economy at hand.  In the case of Egypt, the bulk of the models built by government agencies and independent scholars are of the SAM, input-output and programming type, all are based on a cross-sectional view of the economy.
  The main purpose of this paper is to provide only a segment of an econometric simulation model of Egypt relying on time series data.
  In particular, I develop and test a short-term, yearly model of the nonagricultural economy of Post-War (WWII) Egypt which can be used as a quantitative framework for assessing the impact of demand management policies on nonagricultural output and income at the macro and sectoral level.  As it allows for the dominant institutional and structural features of the economy, this model attempts to highlight the significance of the structure of aggregate demand in relation to Egypt's main problems, namely, food security, industrial excess capacities, and the budget and balance of payments deficits.
  Meanwhile, during the long period examined, Egypt's economic system has experienced significant changes as a result of the institutionalization of `Arab Socialism' during the 1960s and the Infitah (Open-Door) reforms after 1973 (as explained below).  These changes may have caused a structural change in the behavioural pattern of nonagricultural sectors.  Hence, to ensure the parametric continuity of model equations, I also undertook to examine (and allow for significant) structural change.


In the following section (II) the main institutional features of Egypt's nonagricultural economy are briefly reviewed form a historical, systemic policy perspective so as to provide a background and context for the model.  The model, its theoretical justification and variables are given in section III, and the econometric testing and evidence are summarized in section IV.  Finally, a summary of the findings and conclusions are contained in section V.


II.  The Institutional and Theoretical Context

The development of Egypt's nonagricultural economy has been continually shaped by an interlocking set of international and national events.
  In particular, the structure and institutions of its Post-War economy are the product of a development strategy which was determined by events of earlier decades.  Events and hardships of the First World War strengthened Egyptian resolve to gain national independence.  Consequently, a nationalist mass revolution in 1919 gave birth to Egypt's `national bourgeoisie' and modern national enterprise as well as a semblance of fiscal sovereignty.  The events of the Great Depression had demonstrated to Egypt's ruling elite the dangers of dependence on a single crop (cotton and its international market), and made industrialization a sine qua non for curing the country's economic maladies and satisfying the popular demand for national independence.  Thus, the newly acquired fiscal independence was invested in a protectionist tariff reform (in 1930) as part and parcel of an industrialization strategy based on import substitution, which provided the emerging national bourgeoisie with a conducive milieu to develop and introduce modern infant industries.  This direction was enhanced by two historic events, one international and the other national.  First, World War II gave the new bourgeoisie de facto monopoly over the home market which was widened by the needs of the allied forces in Egypt and the

Middle East.  Again, the protectionist policies and import substitution were given an even stronger impetus after the July Revolution of 1952.


As soon as they seized power, the nationalist revolutionary leaders (The Free Officers) enacted a series of political, administrative, social, and economic reforms (including a successful land reform).  They were initially well-disposed towards employing the state apparatus to advance economic development and modernization through the existing private enterprise system, but the dynamics of the Cold War and the Arab-Israeli conflict caused a change of direction.  In particular, the Egyptianization (de facto nationalization) of British and French interests, after the Suez War of 1956, enabled the revolutionary regime of President Nasser to expand the public sector, which became a bulwark for the Industrial Programme launched in 1957, and anticipated a new economic system:  Arab Socialism.
  


In general, as it evolved, the new economic system appeared to draw on the theory of market socialism developed by Lange and Lerner (1944);
 and Egyptian planners adopted - at least in principle - the planning method developed for less developed countries (LDCs) by Tinbegen (1962, 1963) during his tenure at Egypt's Institute of National Planning.
  Thus, `comprehensive' planning was adopted in 1960, as Egypt commenced her first five-year plan; and a nationalization process was initiated to reach a climax in July, 1961 with the Socialist Laws, and ended in 1970 with the death of President Nasser (3 years after the Six-Day war of 1967).


The preceding process, transforming Egypt into a centrally planned socialist economy, was reversed after the 1973 October War with Israel.  The political capital accumulated from the war by anti-Nasser forces, the huge fortunes reaped by conservative oil-rich, Arab countries, and the consequent jump in the external demand for Egyptian labour, all convoluted and enabled President Sadat to launch his Infitah (open-door) policy:
  an euphemism for the `liberalization' of private (especially foreign) investment and banking, foreign trade, exchange and travel, and the reorganization of the public sector.  At the heart of the Infitah policy package was a recognition that Egypt's strategy of import-substitution had reached its limit, and the liberalization program appeared to aim at reorienting the nonagricultural economy towards export promotion.  Yet, in effect, the Infitah reforms were `dilatory', and the basic structure of Egyptian industry was left essentially unchanged.
  Moreover, the very nature of Infitah and its socioeconomic dynamics, combined with the timidity of the Government reform program, caused Egypt's structural imbalances to worsen.


As long as the oil boom continued, external revenues increased, domestic economic activity boomed, the pressure for economic reform eased and its actual pace slowed.  The pace of policy reform became even slower because of Government fear of political and social unrest, especially after the price-subsidy riots of 1977.
  Nevertheless, the hasty abandonment of planning in 1974 (under Infitah) was retracted after the assassination of President Sadat in 1981.  The explosive situation in which President Mubarak acceded to power, the abuses, corruption, and inequities associated with Infitah, and the general state of `limbo' in economic management constituted the background against which the pendulum swung back towards planning and active policy.
  This tendency was enhanced by the economic crisis which followed the collapse of the World oil market during 1985-86.  Meanwhile, negotiations with the IMF on economic reform continued during the 1980s but started to yield some results only upon the onset of the foreign exchange crises ensuing the oil market collapse.  Only in May 1991 that an agreement was concluded with the Fund committing the Government of Egypt to a comprehensive package of economic reforms to deal with its macroeconomic imbalances and eradicate its microeconomic distortions over a period of four years.14

The preceding historical account of Egypt's development strategy and its economic system serves to underscore the structural and institutional complexities characterizing the nonagricultural economy and the inherent difficulties which hamper any attempt to model production and income generation.  As such, the nonagricultural economy comprises a myriad of activities which are starkly diverse in their factor intensities and technological content, institutional arrangements and mode of ownership, and their competitiveness and price-setting behaviour.
  These difficulties are compounded by institutional and other changes which could emanate from nationalisations, state management of enterprises, the adoption of economic planning, and Infitah.


On the other hand, the economic data available for modelling represent ex post quantities resulting from a complex dynamic interplay of demand and supply forces.  As such, the data measures supply or demand, unless the ex post quantities are, in fact, the outcome of voluntary market-clearing  points, and economic agents on either side of the market were moving along their (conventional) demand and supply contours.  To get around the problem, macro theorists and econometric model builders of industrial market economies typically assumed that inventory changes are `intended', thereby implying that aggregate demand matches aggregate supply (which is represented by production functions).  Thus, they maintain, since product markets are in equilibria, and since prices usually change as a result of disequilibrium, the case must be that disequilibrium is entrenched in factor markets, labour's in particular; and a Phillips curve is called for.


The preceding scenario, not unreasonable for industrial market economies, was not satisfactory enough for some model-builders.
  In fact, economic theorists after Keynes have recognized the grave deficiencies of adopting the preceding Marshallian equilibrium view of the economy.
  As Hicks (1965: 77) pointed out, the Marshallian `Flexprice' equilibrium method, which underlies this view, `is hard to swallow' in `a very competitive economy'; "in relation to modern manufacturing industry, it is very hard to swallow indeed", he maintained.  Instead, Hicks articulated an essentially Keynesian disequilibrium view of the economy which he termed the `Fixprice' theory that takes as a premise the exogeneity (stickiness) of prices and investigates its implications for the working of markets.
  According to this Keynesian disequilibrium view, the key to the determination of income, output, and employment is "the assumption that the vector of prices, wages, and interest rates does not move instantaneously from one full employment equilibrium position to another".
  In particular, it has been increasingly recognized that, "the natural focus of Keynesian analysis is on the implications for behaviour in one market of the existence of (disequilibrium) in another market".21

In their classic contribution, Barro and Grossman (1971) pursued this `natural focus' to develop their General Disequilibrium Model of Income and Employment whereby they envisaged depressions and booms (of an industrial market economy) as disequilibrium phenomena.  Synthesizing earlier contributions by Patinkin (1956) and Clower (1965), Barro and Grossman adopted the Fixprice method to provide a `choice-theoretic' basis for Keynesian economics as they distinguished between the `notional' (conventional) demand for labor and for products on one hand and their `effective demand' counterparts on the other; demand deficiency is predicated on effective demand alone.  Being the prime determinant of economic activity in the short run, the effective demand of each market is underpinned by a `quantity' constraint imposed on economic agents as a result of excess supply in the other market.  Consequently, in an industrial market economy, the effective demand for labor is determined by the ex post level of real output (given relative factor prices), and the effective demand for products is determined by the ex post level of real income (employment and capital input), given product prices.


Evidently, for a less developed planned economy, with a complex web of price controls, the Marshallian Flexprice equilibrium view becomes untenable indeed.  In particular, in a semi-industrial planned economy such as Egypt's, chronic disequilibria (structural and otherwise) pervade all segments of the economy because of the transitional nature of developmental processes, and also because of government controls over various aspects of economic life.
  In other words, serious dis​equilibria predominate in factor as well as product markets.  These markets consisted of official markets and black markets.  Dis​equilibrium in official markets manifested itself in the form of queues, where nonprice rationing translated often into corrupt practices, and gave rise to black markets with higher prices at the retail level.  


It is notable, however, that the spread of black markets was contained by the nature of the economic system.  Thus, administrative surveillance over prices was backed up by political activism via the country's political machinery until 1974.  This was coupled by the growing dominance of the public sector and the large and expanding network of state retail shops, the `Consumer Cooperatives'.  The latter was instrumental in bringing market prices in line with official prices through what amounted to `counter-speculation' à la Lerner (1944).  Meanwhile, the government constantly attempted to `tune' prices and other demand and supply policies to avoid imbalances and contain black markets.
  With the Infitah liberalization (after 1973) black markets became `grey' then gradually declined after the government adopted a two-price policy for `supply commodities' (mostly consumer goods) whereby the same commodity is sold at low (subsidized) official prices through government outlets (including the Consumer Cooperatives) and at higher prices in a parallel open retail market.


III.  The Model

Initially, the author developed a (dynamic) disequilibrium model of production, income and prices.
  But, the above-mentioned price riots of January 1977 (and subsequent measures and events) convinced the author of the futility of an exercise aimed at modelling prices which are, by and large, exogenous by virtue of their political and institutional setting.
  Subsequently, the model was abandoned (before the estimation phase) in favour of a less ambitious but more realistic one.  As well, the information base required for the latter (national income accounts) is far more readily available and is of superior quality (to the capital and labour data required for the conventional model) as it involves fewer methodological problems and errors of specification.
   


The model developed below adopts a Leontief inter-industry framework and allows for Tinbergen's planning method (used in Egyptian planning), yet it attempts to take due consideration of the main institutional and structural features of the economy during the period examined.  A case in point, the institutional arrangements of price setting and the low utilization rates of nonagricultural productive capacities, both suggested the adoption of a Keynesian Fixprice disequilibrium view of the economy (à la Barro and Grossman) so that output levels of nonagricultural sectors are primarily determined by effective (sectoral) demand components.


The starting point of the model is the standard Leontief open system, and the interindustry structure of Egypt (represented by Egyptian input-output tables).
  For our purpose, and given the above-mentioned background of the nonagricultural economy, its activities were categorised into four producing sectors.  These are: 1) manufacturing (which includes electricity), 2) construction, 3) distribution services (which incorporate trade and finance, transport and communications, and public utilities excluding electricity), and 4) a heterogeneous residual sector (comprising extractive industries, Suez Canal, housing, government administrative activities, and other private services); alternative sector specifications were econometrically tested but found inferior.


In so sectoring the economy, various factors were considered so as to minimize parameter instability over time:  first, the interindustry structure and relationships of nonagricultural sectors as manifested by detailed input-output (I/O) tables; second, differences in the structure and techniques of production as well as suppliers' behavioral patterns.  Those factors which called for finer classification were reconciled with considerations of data availability, compactness, and convenience in providing a framework for policy design at the macro level.  As well, the profile and quantitative significance of individual sectors were kept in mind (Table A1).
  


Using the preceding sectoral scheme, detailed official I/0 tables were resectored, compressed and their coefficients recalculated by the author; the compressed tables are available on request.
  As expected, the compressed I/0 tables revealed that, apart from the manufacturing and electricity sector, interindustry relations are generally weak.  In particular, the intermediate inputs provided by construction to other sectors are negligible, and the residual sector provides little if any inputs to the other producing sectors.
  Hence, reformulating the I/0 system in terms of net sectoral output (by abstracting from own inputs) and allowing for imported inputs explicitly, 
 we assigned zero values to very small I/0 coefficients à la Tinbergen (1962, 1963) and obtained the following Leontief open system:
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(7)  Yj  = vjQj , j = c, m, D, x, A;

where:  Qi(Yi) is net output (value added) of ith sector, Fi is the sector's final (effective) demand, Mj is imported inputs of jth sector, aij (vj) are I/O (value added) technical coefficients, and the subscripts refer to producing sectors: construction (c), manufacturing (m), distribution services (D), extractive industries and other private services (x), and agriculture (A); all variables are in base (1959/60) price values.  It should be noted that while housing and Suez Canal are excluded from this system because of their virtually non​existent I/O links with other sectors, the intermediate demand by government productive activities is already included in the government consumption components of Fi.


Now if we invoke the recursive relationships between construction and other sectors to separate equation (1), and restrict ourselves to the nonagricultural sectors by separating imports and agriculture (both are external to the nonagricultural economy), we end up with equations (2), (3), and (4) representing the nonagricultural sector's interdependence, which can be rewritten as:
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Again, if we convert outputs into values added by (7), and hypothesize sectoral final demand Fj as being linearly determined by real aggregate (effective) demand components:  food consumption (Cf), non-food consumption (Cn), public consumption (Cg), investment and export categories (It and Xi), such that:

   (10) Fj = ßj + ßjfCf + ßjnCn + ßjgCg + ΣßjtIt + ΣßjiXi , j = c, m, D, x ,

the preceding Leontief open system (1-4) is solved to obtain the testable hypothesis:  

   (11) Yj = αj + αjfCf + αjnCn + αjgCg + ΣαjtIt + ΣαjiXi + αjAYA + αjcYc  ;

{αjr} are functions of [aij, vj, ßjr] in general, and (αcf = αcn = αcx = αcA = αcc = 0) in view of the virtual recursiveness between construction and other produc​​ing sectors (equation (1)) and the I/0 tables.
  Thus, accounting for basic inter​industry relationships of the economy, the equation system (11) suggests that the product of individual sectors is determined by corresponding aggre​gate(effective) final demand components and by the agriculture and construction product; that is product components are demand-determined (be it final or intermediate effective demand).


So far, the model implicitly assumes that yearly nonagricultural supply is highly elastic (at prevailing market prices), an assumption that also implies that producers operate through a flexible institutional and market organisation that insures their sensitivity to demand conditions.
  But are these reasonable assumptions about nonagricultural production, its organisation, and institutions (during the period under consideration) in Egypt?


The answer to this question is a qualified yes.  In particular, it is hypothesized that yearly, nonagricultural supply is highly elastic within the bounds of existing productive capacities, given the availability of imported inputs.  In order to elucidate this testable hypothesis, we will have to address ourselves first to the state of production and determinants of productive capacities in relation to the pricing methods in use.  This is followed by a statement about the institutional framework of nonagricultural production.


(1) Productive capacities and pricing.  As indicated earlier, nonagricultural product and factor prices were more or less exogenously determined (during test period).  Except for small-scale shops (e.g., handicrafts, repair shops), `all major commodity prices are fixed by the government, which also sets the wholesale and retail profit margins.  ...Even factor prices are widely controlled'.
  The system of commodity pricing `...is quite old and dates back to pre-war days when protection of domestic industries began'.39  The pricing policy `seems to be to determine the country's productive capacity of a given commodity, and then to set the prices of domestic production on a cost-plus basis, assuming full-capacity operation'.40  


It should be recalled that black markets appeared towards the late 1960s, but that their incidence was limited by the nature of the economic system and its policies; black markets declined after 1973 (with Infitah) as the government adopted its two-tier pricing policy which allowed a parallel open retail market.
  It is also important to note that the two-tier pricing policy is part and parcel of a wide-ranging price-subsidy system which creates a wedge between controlled supply prices and corresponding demand prices.


In view of the fact that small-scale establishments contribute only a modest share of industrial output, this output is, therefore, predominantly produced by price-taking firms (regardless of their market share) by virtue of price controls.
  In this organizational environment, and given the cost-plus pricing method explained above, conventional price theory suggests that output supply is perfectly elastic (i.e., demand-determined at the controlled supply price) within the bounds of existing productive capacities; that is, if firms are producing below full capacity.


In fact, survey and time-series data reveal a pattern of substantial idle capacities that pervade Egyptian industry throughout the test period.
  This fact, however, does not secure the elastic-supply assumption if the idle capacities were caused by labour shortages or the unavailability of imported materials and spare parts.  Labour shortages did not, however, appear to be binding, in view of the prevalence of disguised unemployment in the services sector throughout the period, and in industry for most of the period.
  A case in point, labor shortages were only sparsely cited as being a cause of idle capacity in a recent government survey of 1983/84, a peak year of economic activity.
  As for imported inputs, a recent study by Levy (1984) employed a variant of McKinnon (1964) two-gap model to test whether "...the availability of foreign exchange, as opposed to the economy's capacity to save, constitutes the dominant constraint...."  Levy concluded "...that the saving gap was the relevant constraint on Egypt's economic growth during the period 1960-1979."


Notwithstanding its general nature, the preceding conclusion does not negate imported inputs as being a cause of idle capacity on a year-by-year basis.  In fact the evidence available is not conclusive, especially during the late 1960s and early 1970s.  Government questionnaires undertaken during 1965/66 - 1969/70 were consistent in assigning the blame to shortages of imported materials and spare parts for causing excess capacities.
  Handoussa et al. (1986: 61) argued that the (pre-Infitah) "severe" underutilization of industrial capacity was "in part due to stagnant demand, but was mostly caused by acute shortages of imported material inputs".  Nevertheless, Hansen and Nashashibi (1975: 112-115) discounted the latter factor indicating that the ratio of these inputs to industrial output was increasing (during 1964/65 - 1966/67), but acknowledged that although the totals might have been sufficient, they `tell us nothing about distribution between enterprises'.  Identifying the state of aggregate demand as being the decisive cause of excess capacity, they concluded "it is hard to believe that supplies of imported capital goods and raw materials could have been the decisive factor in limiting industrial growth during the years immediately before the (1967) war", because a twelve-percent increase in industrial production took place in 1968/69 "in the face of capital goods and raw materials imports in 1967 and 1968 running at only two-thirds of the average for 1965 and 1966" [Hansen and Nashashibi, 1975: 121-122].  Their argument and conclusion apply as well to the early 1970s.


With Infitah, the foreign exchange situation changed radically.  As Carr (1990: 225-226) pointed out, "total commodity and service receipts" surged "from U.S. $2.8 billion in 1975 to $9.4 billion in 1980...and $12.7 billion in FY 1983/84".
  The phenomenal increase prompted Bruton (1983: 668) to suggest that "the most evident development...was the elimination of any possible constraint imposed by foreign exchange".  The preceding suggestion is corroborated by available import and survey data.  The volume of raw materials imports trebled and imports of intermediate inputs quadrupled during 1973-1982, whereas manufacturing real product only doubled during the same period.
  Meanwhile, shortages of spare parts were cited only sparsely as being a cause of idle capacity in the above-mentioned government survey of 1983/84.


The upshot of the preceding survey and time-series evidence is conclusive in that labor shortages did not constitute a supply constraint on the utilization of production capacities.  The evidence also tends to support the tenor of Levy's findings regarding the foreign exchange constraint, but the case is not as conclusive as labor.  Hence, it was appropriate to test whether foreign exchange shortages (and other supply factors such as war and nationalization) were significant.  Therefore, in order to account for the factors restricting supply and exogenous to the model, a dummy variable titled `supply dummy' was introduced to the test equations (11); it takes unit values for periods of severe foreign exchange crises (1963/64 - 1964/65), years of massive nationalisation (1961/62 - 1963/64), and war years (1956/57, 1967/68 - 1969/70), and zero values otherwise.


(2) Institutional framework of nonagricultural production.  A rapid expansion in the public sector, as a result of nationalization and government investment (especially after 1960), raised questions regarding the responsiveness of state enterprises to market conditions.  A study of the then new institu​tions and organisations making up Egypt's `socialist' economic system goes beyond the scope of this paper.
  Suffice it to say that, on paper, the system spoke of `centralization of planning and supervision and decentralization of management and execution'.
  Since ownership should not by itself necessarily be of consequence as far as production decisions are concerned, and given other ingredients of the then new institutions, Hansen and Marzouk (1965: 283) suggested `that current production...is on the whole determined by current market demand, and that enterprises function very much as profit maximizing enterprises would do'.  This view was shared by O'Brien (1966) in an acclaimed study on Egypt's new economic system at the time, but in a later book Hansen and Nashashibi (1975: 10) suggested that `...public enterprises...could, if so ordered, behave like profit-maximizing private enterprises....However, no general directives seem to have been issued for their management;...It is thus exceedingly difficult to generalize about (their) behaviour....' Nonetheless, in a subsequent article, Hansen (1975: 209) indicated that "Profit considerations have played an increasing role during recent years, both in current management and in investment decisions...."  This trend was enhanced after 1973 by the Infitah reforms; it is recalled that the liberalization program involved state enterprises as well.


The related questions of profit maximization and structural change (stemming from the institutionalization of socialism during the early 1960s and the Infitah liberalization after 1973) were explored in three econometric studies by Girgis (1974), Abed (1975) and Levy (1984).  In examining the production and employment structures of Egyptian industry, Girgis (1974) and Abed (1975), respectively, employed profit-maximizing models and produced plausible and statistically significant results (from industrial census data on the period 1952-1967).  Abed (1975: 406-407) also employed his same model, applied a pooling technique to the industrial census data of 1963/64-1965/66, and rejected the "presence of a structural shift".  As well, in estimating his model using macro, time-series data (on the period 1962-1978) Levy (1984) tested the presence of structural change stemming from the `delayed' effect of implementing socialism and from Infitah on all his macro relationships (including a nonagricultural production function, an employment equation, a private and a public saving functions).  Irrespective of the cause (socialism or Infitah) the tests performed by Levy rejected the occurrence of structural change in all his macro relationships except private saving.  He identified "a structural change in private savings behaviour in 1966", but this finding is likely to be a mere statistical artifact.


Notwithstanding the evidence presented by Girgis (1974), Abed (1975) and Levy (1984), the scepticism expressed by Hansen and Nashashibi (1975) justifies an examination of structural change in the context of our model.  In order to account for whatever change in supply responses followed the adoption of planning after 1956/57, the wide nationalisations of 1961, and the Infitah liberalization program, three more shift dummies were added in equations (11).  A planning dummy takes unit value after 1956/57, a nationalisations dummy after 1960/61, and an Infitah dummy after 1973; all take zeros otherwise.


The gist of the preceding discussion is that the purely demand-determined hypothesis in (11) must be qualified to account for the possible supply constraints or shifts stemming from insufficiency of imported inputs and the institutional or technical breaks caused by war, nationalization, the adoption of planning and Infitah.  In sum, the qualified demand hypothesis to be examined is the Leontief-based equations (11) augmented by the supply, nationalization, planning and Infitah dummy variables described above.  The dummy variables are introduced both additively and multiplicatively to capture the possible structural breaks in intercepts and coefficients.


IV.  Econometric Evidence
(a)
Data and Econometric Method

In estimating the model, the author relied on his own series, which he constructed from a large number of primary series and subsidiary information.  The starting point was the national accounting estimates by the Ministry of Planning, its precursor, the National Planning Commission, and independent studies by Hansen and Mead (1965), Hansen and Marzouk (1965), Mead (1967), Hansen (1968) and Sharaf (1965).
  The preceding estimates were checked, refined, reconciled and supplemented by disaggregate series constructed (from primary data) to reach the proper specification of various variables.  For practical considerations of space, only a data summary is given in appendix Table (A1), but the details of sources and methods are contained in a working paper (available on request).


Although the model is intended for the economy and institutions of Post-War Egypt, the time-series data used in the econometric estimation and testing are limited to the period 1946-1979.  The reason is the unavailability of data after 1979.
  It is also noted that the time-series used suffer from significant breaks after 1973.  The politically driven Infitah policy package, which was introduced in 1974 (upon the 1973 Arab-Israeli war) to unleash the hasty liberalization process (of private investment, banking,trade and travel), and the exodus of millions of Egyptians to oil-rich countries for work, engulfed Egypt's statistics institutions in immense conceptual and practical problems as these institutions also lost much of their technical staff to the oil-rich countries.  The result has been long delays, hugh discrepancies and breaks, and an overall deterioration in the quality of data, especially in the areas of national income, trade, and balance of payments statistics.
  


To remedy the main data deficiencies of the Infitah period, the author conducted a number of interviews with officials in the Ministry of Planning and CAPMAS, the statistics agency, and relied on data studies privately obtained from the Ministry [MOP (1981), MOP (1984), MOP (1984A), MOP (1988)] and studies by Farag (1981) and Hamza (1983) among others.  Nevertheless, the time series obtained are still left with major data breaks between the Infitah and pre-Infitah subperiods.  The breaks are evident from comparing the figures of 1973 and 1974 years (Table A1), and they are particularly pronounced in the value added and private consumption time series.


Unfortunately, it is not possible to bridge the above-mentioned data breaks appropriately without creating inconsistencies among the expenditure and value added series, given available information.  To deal with these breaks, alternatively, the model is tested in two phases.  First, the break-free and superior pre-Infitah data set (1946-1973) is used to estimate and undertake thorough testing of the model.  In the process, the question of structural break stemming from the institutionalization of "Arab Socialism" (nationalization and planning) and from war is tackled.  The estimates obtained from the first phase arguably represent a stable parametric structure of the nonagricultural economy of Egypt, given the previously mentioned evidence provided by Levy (1984) and Abed (1975) against genuine structural break.  In the second phase, the equations obtained from the first are reexamined using the whole data set (1946-1979) to identify the effect of Infitah data breaks on model coefficients.  In addressing the question of structural break we relied on the Chow (1960) tests of both total and partial breaks, and in identifying changes in individual coefficients we employed both additive (intercept) and multiplicative (slope) dummy variables.


Evidently, as we rely on time series data, the presence and consequences of autocorrelation are serious.  In this event, OLS estimates are inefficient, and the standard t and F tests are invalid, and the Cochrane-Orcutt iterative technique (CORC) is generally used instead.  To test for autocorrelation we relied on the DW test and the t-test on the consistent CORC estimates of p, the autoregressive coefficient.  Meanwhile, in discriminating between competing specifications, the F-test was employed along with RA2, the adjusted R2; the F-test was also used for individual equations, and the t-test for individual coefficients.
  In estimating the model (equations 11) and testing various specifications, we relied on Egyptian I/O tables to identify relevant demand components.  The following is a summary of the econometric evidence obtained for individual sectors.  In general, only theoretically sound and statistically significant estimates are reported in the following tables.  Other results are verbally summarized, glossed over or omitted altogether to save space; but detailed evidence is available on request.  The coefficients contained in the tables correspond to those of equations (11) and the figures in parentheses are t-values.

(b)Pre-Infitah Estimates

(1) Construction.  As indicated earlier, the general reduced form equation (11) is essentially equation (1), in view of the trivial magnitude of intermediate demand for construction output, and the nature of its final demand component.  Table (1) provides a summary of econometric evidence on the equation.  Two alternative specifications of investment were employed:  namely, total fixed investment and investment in residential and non-residential buildings, but the latter was econometrically superior as would be expected; the inclusion of public consumption improved the fit significantly and produced discernible own coefficients, as did the planning and nationalization dummies when included additively.
  In contrast, the supply dummy did not improve the fit, and its coefficients were not statistically significant and alternated signs.


(2) Manufacturing and electricity.  In estimating (11) for this sector, two alternative specifications were tested depending on whether electricity was included, but the broader specification gave similar and slightly better results.  Irrespective of the specification, the inclusion of agricultural product did not improve the fit but produced `correct' own coefficients, which were statistically significant only at 20%.  Peculiar as it seems, this result is not surprising given the relative smallness of agriculture's intermediate demand (5% of sector's output) and the volatility of its output (due to pest attacks) which impairs the capability of output as an intermediate demand variable.
  On the other hand, various specifications of investment and exports were tested with and without combinations of the dummy variables; the results are summarized in Table (2).


It is note-worthy that fixed investment, by virtue of its composition (buildings and equipment), should in principle capture the combined effects of construction's intermediate demand as well as investment (as final demand).  But, unlike the consumption components, whose coefficients are remarkably significant, those of investment are not significant (at 25%) and are at times negative.  In view of the lower quality of the building investment series, it was replaced by construction output (as a proxy).
  The result was statistically significant coefficients for the construction value added, but not for `other fixed' or `other total' investment (when the supply dummy was additively included:  equations 8 and 11).  This outcome is interesting, for, unlike building investment, Egypt's other investment is dominated by machinery and equipment; the latter is, by and large, imported, in view of the smallness and weak linkages of the home production of machinery.


As regards exports, again unlike the domestic final demand components, all specifications and components, except manufactured exports, were not significant at 10% (not reported).  But this can be understood by reference to the approximate manufacturing equation implied by the model (11) and the I/O Tables; the equation implies a minor effect for other exports.
  On the other hand, the planning and nationalization dummies were found statistically insignificant although each possessed positive albeit insignificant coefficients.  In contrast, coefficients of the supply dummy are consistently significant and negative (as expected), but only when introduced additively (equations 8 and 11).


(3) Distribution services.  Like manufacturing, two alternative specifications were tested, depending on whether public utilities were included, but again the broader specification of this sector gave similar and slightly better results (Table 3).  Regardless of sector specification, the inclusion of agricultural and construction products, various specifications of investment and exports produced insignificant coefficients (not reported).  This was not surprising in the case of agricultural product, for it does not appear in the approximate equation implied by the model (11) and I/O Tables, and in the case of construction whose  coefficient in the same approximate equation is negligible (0.01).
   Similar explanations apply to investment and export variables, but not to exports of distribution services.  In fact, no behavioral explanation can be offered for the weak performance of the latter, especially when we realize that exports of distribution services are considerable (as I/0 Tables indicate).  One can only refer to the possible effect of multicollinearity as well as data deficiencies (e.g., I/O figures of 1966/67 does not match the time-series figure used).


On the other hand, Table (3) shows the coefficients of manufactured exports and equipment investment to be significant (at 10% only); these variables do not appear in the above-mentioned approximate equation, but may have captured the effect of distribution-services exports, given their nature. In contrast, the coefficients of consumption components are significant and are consistent in their sign configuration with the approximate equation. Finally, the dummy variables were found statistically insignificant and their individual coefficients were insignificant even at 10% (not reported); yet the effect of the supply dummy was consistently negative (as expected) whereas that of the planning and nationalization dummies were largely positive.


(4) Other nonagricultural income.  Consisting of extractive industries, Suez Canal, housing, government administration, and other private services, the common denominator among the activities of this category is that they could not be modelled, either because of the lack of information, the exogenous nature of their operations, or both.  Thus, although in principle `other private services' and extractive industries are an integral part of the model, there are no separate income series for other private services, while extractive industries' activities are dominated by exogenous factors.
  Similar factors determine Suez Canal income whose closure in 1967 on the eve of the Six-Day War, and reopening in 1975 after the 1973 October War, epitomises the political nature of its activity.
  


On the other hand, government `value added', which dominates both `other services' and the total income of this category is evidently exogenous.  The rapid growth of this sector is a reflection of growth in government services (in the fields of education, medicine, and social services) as well as the socalled `socialist' policy of filling government offices with grad​uates in order to circumscribe political unrest.  This fact makes it doubtful whether all the `value added' generated by government activities should be treated as output.
  Finally, housing value added was also exogenous in view of increased state ownership and pervasive rent controls which caused a huge excess demand and made housing output supply-determined; and the supply was tightly controlled by government.

(c)Effect of Infitah Data Breaks

(1)  Construction.  As indicated earlier, in order to examine the significance of coefficient breaks, the Chow test was applied to the various equation specifications contained in Table (1).  The test statistics are tabulated below according to equation number:
___________________________________________________________________________

Equation No.      
  
 1*     
1A     
2       
3*      
3A      
4*      
5*

___________________________________________________________________________

F-Statistic        
 
 12.1   
 1.08   
 2.69    
12.5    
1.65    
7.47  
  8.05

Degrees of Freedom  
 (2,31)  
(2,30)  
(2,30) 
 (3,29)  
(3,28)  
(3,28)  

(3,27)

___________________________________________________________________________


*Statistically significant at 1% (at least).


The preceding test results indicate that the occurrence of statistically significant coefficient breaks depends on equation specification and estimation method, but the test of the best equation specification (5) suggests the presence of breaks.  Subsequently, a sequence of Chow tests of partial break was performed to identify the individual coefficients exhibiting breaks in each equation.  Test results and appropriate introduction of the Infitah dummy variable (additively or multiplicatively) in each equation of Table (1) enabled us to examine the magnitude of coefficient breaks.  The results of this process are contained in Table (4) where the equations are numbered to correspond to those in Table (1); CORC estimates are also contained in view of the presence of autocorrelation.


The evidence contained in Table (4), and the partial break tests leading to it, suggest the following remarks.  First, coefficients of the planning and nationalization dummy variables continue to possess virtually the same qualitative and quantitative pattern as pre-Infitah coefficients in Table (1).  The inclusion of both variables along with buildings investment and public consumption continues to produce the best equation specification econometrically (equations 5 and 5A).  Second, coefficients of public consumption remained virtually unchanged after Infitah and are essentially the same as their counterparts in Table (1).  In contrast, introduction of the Infitah dummy variable produces statistically significant, negative changes in the intercept or buildings investment coefficient.  These coefficient breaks are evidently a reflection of the negative data break in the construction value added series; the latter decreased in 1974 despite considerable increases in the building investment and public consumption series (Table A1).  


In the best equation specification (equations 5 and 5A), introduction of the Infitah dummy produces a negative break in the intercept but a positive one in the buildings investment coefficient.  The latter (positive) break may suggest the occurrence of an intrinsic structural break, but this hypothesis is weakened by two considerations.  First, the break is too large to be caused by a change in technical coefficients.  Second, the coefficient of public consumption remained virtually unchanged (compared with pre-Infitah coefficients in Table (1)), and it did not display a statistically significant break.  This reasoning suggest that the break in coefficients is likely to be a mere statistical artifact reflecting complex data breaks in the construction value added series (decreased) as well as the investment and public consumption series (increased).  This conclusion is the more credible if we recall that coefficients of the best equations (5 and 5A) are comparable in magnitude to their counterparts in the pre-Infitah Table (1)


(2)  Manufacturing and electricity.  Again the Chow test was applied to the equations of Table (2).  Test results suggest the presence of statistically significant breaks in coefficients of all equations as the following statistics demonstrate:

__________________________________________________________________

Equation No.           
6      
 7       
8       
9      
10      
11

__________________________________________________________________

F-Statistic         
5.85   
 5.17   
 6.20    
5.88   
 5.34    
6.32

Degrees of Freedom  
(7,21)  
(7,21) 
(7,20)  
(7,21)  
(7,21)  
(7,20) 

__________________________________________________________________


As in construction, a sequence of Chow tests of partial break was carried out to identify the individual coefficients which exhibited a statistically significant break in each equation.  The outcome of these tests and appropriate introduction of the Infitah dummy variable were employed to examine the magnitude of coefficient breaks in the above-mentioned equations.  The results, which are arranged in Table (5), reveal the following remarks.
  First, both the qualitative and quantitative configuration of coefficients in each equation are more or less the same as their counterparts in the pre-Infitah Table (2).  Second, the coefficients exhibiting statistically significant breaks as well as the qualitative and quantitative properties of breaks vary considerably with equation specification, but common among them are the intercept and coefficients of private consumption.  The preceding finding is interesting, given the method of estimating private consumption in Egypt's national accounts.
  Moreover, the magnitude of statistically significant coefficient breaks is generally too large to be caused by changes in technical I/O coefficients or final demand elasticities.  Therefore, as in construction, the preceding remarks weaken the case of genuine structural change, and suggest that the break in coefficients is likely to be a mere statistical artifact reflecting the substantial (1974) data breaks in the value added and final demand series, which are evident in Table (A1).


(3)  Distribution Services.  Again, results of the Chow test point clearly to statistically significant breaks in all equations of Table (3) after Infitah.  The relevant test statistics of these equations are given below:

__________________________________________________________________

Equation No.          
12      
13      
14      
12A     
13A     
14A

__________________________________________________________________

F-Statistic          
244.7  
 154.7    
53.8    
 35.7    
30.0    
59.4

Degrees of Freedom 
(4,27)  
(5,25)   
(6,23)  
 (4,26)  
(5,24)  
(6,22)

__________________________________________________________________

Similarly, a sequence of Chow tests of partial break was performed to identify the coefficients exhibiting a statistically significant break in each equation.  The test results and appropriate introduction of the Infitah dummy variable (additively or multiplicatively) were again used to investigate the properties of coefficient breaks in the above-mentioned equations.  The results are arranged in Table (6) to correspond serially to those of Table (3); CORC estimates of 12 and 13 are not reported in view of the absence of autocorrelation.  


The regression results in Table (6) and the partial break tests, which led to these equations, merit the following remarks.  First, like manufacturing and electricity, the configuration of coefficients in each equation is virtually the same as their pre-Infitah counterparts in Table (3).  Second, the pattern of statistically significant break in coefficients varies with equation specification, but, again like manufacturing and electricity, common among them are the private consumption coefficients which is not surprising, given the method of estimating private consumption in Egypt's national accounts.75  Moreover, again the magnitudes of statistically significant breaks are too large to result from intrinsic change in technical I/O coefficients or final demand elasticities.  As well, these large breaks are invariably positive, a pattern that is consistent with the large and positive break in the sector's value added series (nearly doubled in 1974).  Therefore, again, the preceding findings and remarks support the proposition that the statistically significant breaks are likely to be a reflection of major and complex data breaks in value added and final demand series rather than genuine structural break in equation coefficients.

V.  Summary and Conclusion

In this paper, we reported on the development and testing of a short-term, yearly model for Egypt's Post-War nonagricultural production and income.  The model adopts a Keynesian, Fixprice disequilibrium view of the economy à la Barro and Grossman (1971) such that output levels of nonagricultural sectors are primarily determined by effective (sectoral) demand components.  In particular, the model assumes a highly elastic supply within the bounds of existing production capacities (given producer prices).  This assumption is reasonably satisfied (during test period) in view of Egypt's low rates of capacity utilization and government-controlled pricing system; the bottlenecks and dislocations caused by the shortages of imported inputs, war, and socialist measures were accounted for by dummy variables.


As it stands, the model commands several advantages.  Besides being compact, it accounts for the main interindustry relationships of the Egyptian economy, and provides straightforward linking between output, income, and aggregate demand.  In addition, the model is informationally feasible for less developed countries like Egypt, although it describes complex processes and behaviour, which, otherwise, would require a mass of information as yet unavail​able, crude or scanty at best.  Based on Leontief's open system as was adapted by Tinbergen (1962, 1963) for development planning, it accords with the planning methods employed in Egypt, hence could be a useful aid to policy design, at the macro level.  As such, the model also stipulates the same assumptions, is backed by the same theory, and suffers from the same shortcomings of parent models.


In developing and testing the model, I relied on a number of Egyptian I/O tables (especially those of 1954, 1966/67 and 1973).  The I/O tables, which are essentially anatomical cross-sectional `snap shots' of corresponding time-series observations, were employed to formulate the testable hypotheses, to identify the relevant final demand components, and to reach the proper specification of variables.  The testable hypotheses of (11) augmented by the additive and multiplicative dummy variables were used to obtain the time-series estimates of the implied functions of I/O coefficients (and other parameters).  The negligible effects omitted as a result, for instance, of the Tinbergen approximation (and the possible failure of dummy variables to fully capture unquantifiable factors) are relegated to the error term which, in turn, is tested to avoid systematic bias. 


Availability of data limited the econometric test period to 1946-1979, a period during which the industrial base of Egypt was shaped to reach its present structure, more or less.  The econometric tests performed support our maintained (qualified) hypothesis of (11), and are largely con​sis​tent with the I/O tables as well.  The 1974 data breaks associated with Infitah were examined and their effect on model equations were separated.  The weight of test results favours table-equations (5, 8, 14) of the pre-Infitah period and their Infitah counterparts, which are reproduced in Table (7).  This concluding table and the underlying evidence merit the following remarks.


First, in contrast to external demand, the coefficients of domestic demand variables, except equipment investment, are on the whole remarkably significant statistically, stable, and dominant in their explanatory power; the exception is interesting, given the infancy of Egypt's machine manufacturing and the dominance of imports in machinery and equipment.  


Second, the export coefficients are generally insignificant, the exception being manufactured exports (significant at 8% for manufacturing, and 5% for distribution sector) is consistent with the model and I/O coefficients, but the poor performance of non-manufacturing exports (including distribution exports) in the distribution sector equation is curious.   This result, however, is consistent with Egypt's development strategy which favours import substitution rather than export promotion. 


Third, data problems (including multicollinearity and variable specifi​ca​tion) were at least partly responsible for the poor performance of export and invest​ment variables (especially in distribution sector); the severe multi​collin​ear​ity between fixed investment components was remedied by replacing buildings investment (a weak series) by construction value added in the case of manufacturing, and omitting it altogether in distribution services.
  


Fourth, unlike the construction output variable, the effect of agricultural output was always statistically insignificant, whereas that of the exogenous sector was presumably captured by final demand variables, notably public consumption.  


Fifth, as expected, coefficients of the supply dummy variable were consistently negative in the manufacturing and distribution services equations, and statistically discernible only in the former.  But contrary to common belief, effects of the planning and nationalization dummies were generally positive, but statistically  significant only in construction.
  The last finding corroborates the above-mentioned evidence provided by Abed (1975: 406-407) and Levy (1984: 25-27) against structural break.
  


Sixth, the Infitah policy package which signalled a shift in policy orientation, may have caused a change in the behavioral structure of state-owned corporations and the nonagricultural economy at large.  Nonetheless, the tests reported above support the proposition that statistically significant coefficient breaks are likely to be mere statistical artifacts, which reflect the major and complex data breaks (in value added and final demand series after 1973), rather than genuine parametric change in model equations.  The strong evidence advanced by Levy (1984) against genuine structural break (stemming from Infitah) enhances the preceding proposition, especially that he relied on World Bank data in performing his tests.  This conclusion is the more credible, given the fact that Egypt's industrial base reached its present structure before Infitah, and the bulk of industrial investment afterwards was directed to replacement and the expansion and completion of existing enterprises and projects.
  The same conclusion favours the model estimates based on the break-free and superior pre-Infitah data for policy use.


Finally, it goes without saying, that the range of output variables has to be bounded by their potential-output counterparts;  the potential-output gaps would serve as indicators for macro, sectoral and pricing policies.  In this respect, it is recalled, the present model is viewed only as a segment of an economy-wide, simulation model which integrates the nonagricultural sectors, and reflects their interactions, with the rest of the economy (including aggregate demand components, the government budget, balance of payments, and financial sector) with a view to introduce appropriate policy tools (including fiscal and monetary policies).


The policy use of any model, however, is predicated on the validity of its structure and the stability of its parameters.  In this respect, the validity of the present model has been demonstrated, both theoretically and statistically, as it was thoroughly tested, equation by equation, using a variety of econometric tests (including tests of specification and structural change).  A case in point, equations of the model (construction, manufacturing, and distribution services) exhibited a near perfect fit as indicated by their respective RA2 (98.1%, 97.7%, and 99.9%) and F statistics (956, 2691 and 3145) of the entire estimation period.


Further validation of the model was obtained from the application of simulation techniques, but our effort in this area was circumscribed by the unavailability of the requisite data beyond the estimation period and the state of the arts on modelling the Egyptian economy.
  Ex post (historical) simulation of the model was performed, and the simulated sectoral product values (of all equations) closely tracked their actual counterparts throughout the entire estimation period (1946-1979); evidence is available on request.
  Moreover, unable to simulate the model foreward (beyond the estimation period), we computed instead the standard errors of forecasts (SEF), and constructed (95%) confidence intervals of the forecasts of Yj, the sectoral product variables (at the mean values of exogenous variables).
  The evidence is tabulated, for the equations of table (7), as follows:
No. 
    Pre-Infitah period (1946-1973)    

       Full Period (1946-1979)      


SEF   [
[image: image1.wmf]_

j0.025

(SEF)

Y        t 

±

]

SEF  [  
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j0.025

(SEF)

Y        t 

±

 ]
5     
 5.557     51.9 ±  11.470              

  5.271    63.8 ±  10.794

8     
10.865    288.5 ±  22.599              

 10.970   358.7 ±  22.679 

14    
10.942    205.6 ±  22.639              

 10.945   323.0 ±  22,459 


As the statistics in the table demonstrate, the standard errors of the forecasts are remarkably small; they constitute only 8.3%, 3.1%, and 3.4% of the mean product values of construction, manufacturing and electricity, and distribution services respectively.  As well, the table' statistics show that the confidence intervals bands of forecasts are demonstrably narrow.


Notes






�.  See, for example, Eleish (1963), Rafael (1967), Dallul (1968), Sakr (1970), Sukkar (1970), Mohamed (1974), CAPMAS (1973), CAPMAS (1981A), CAPMAS (1981B), CAPMAS (1984), CAPMAS (1991), Eckaus et al. (1981), McCarthy (1983), Zeineldin (1986), and Dervis et al. (1984).  Only one econometric (`basic aggregate demand') model was recently  published by Ewis and Fisher (1984); three old models were built in doctoral theses by El-Daly (1967), Hassanein (1970), and Montasser (1972), and one was published by El-Sheikh (1992).


�.  Other segments of this model were provided by the author in El-Sheikh (1985), El-Sheikh (1986) , El-Sheikh (1992A), and El-Sheikh (1992B).


�.  For an up-to-date review of these problems, see Richards (1991).


�.  This outcome is largely due to the geopolitical implications of the country's location; on this point see Amin (1982).  The following brief history is largely based on Hansen and Marzouk (1965: 113-159), Mabro and Radwan (1976: 9-29), O'Brien (1966), Abdel-Malek (1968), and Mabro (1974).


�.  Good accounts and assessments of this strategy are given by Mabro and Radwan (1976), El-Sherbiny (1970), Hansen and Nashashibi (1975), Montasser (1972), and World Bank (1983).  A political economy view of this strategy (in a Middle-East context) is given by Richards and Waterbury (1991).


�.  On the evolution of the new economic system and its institutions, see O'Brien (1966), especially chapters 7-9, Hansen and Marzouk (1965), chapters 10-11, and Mabro (1974).


�.  On the efficiency and working of the system in theory, see Hansen and Marzouk (1965), chapter 10 and O'Brien (1966), chapter 9.  A review of how the system functioned during the war economy period (1967-1973) is given by Hansen (1975) and Mabro and Radwan (1975), chapter 4.


�.  A brief account of the development of planning method in Egypt is given by Mabro (1974), pp. 110-124.  For a lucid treatment of Tinbergen method for both long and short-term planning, see Hansen (1967).


�.  On this and other aspects of the emergence of Infitah, see Ayubi (1982).  The main legislative instruments of Infitah are Law 43 of 1974 (amended by Law 32 of 1977) and Law 159 of 1981 which granted similar privileges to purely Egyptian companies.  Laws No. 111 of 1975 and No. 48 of 1978 and others during 1983-1984 reorganized the public sector.  See CBE Review, volume 18, pp. 153-161, NBE Bulletin, Vol. 31, pp. 309-312, and Richards and Waterbury (1991), chapter 9.


�.  For assessments of Infitah reforms, see Bruton (1983), Abdel-Khalek (1982), Handoussa et al. (1986), World Bank (1983), Carr (1990), Richards (1991), and Hansen and Radwan (1982) for a survey with emphasis on employment and equity.


�.  Liberalization of importation, banking and investment combined with ill-conceived budgetary and monetary policies, a faulty foreign exchange system, and an irrational and pervasive system of (government) administered prices and price subsidies, all interlocked to heighten the country's macroeconomic imbalances and microeconomic distortions. For an updated summary, see Richards (1991) and Carr (1990).


�.  For an analysis of the riots, see Lakhdar (1978).  Richards (1991) explains the slow pace of reform and policy paralysis by what he calls `strategic rent' whereas Tuma (1988) explains them by institutional and sociological factors which rest on the socioeconomic benefits and cost of inertia.


13, 14.  See Bruton (1983) and Richards (1991) on the policy problem, the required reforms, and the IMF negotiations regarding economic reform.


�.  The reader is referred to Hansen and Marzouk (1965: 128-129, 136-144, 160-165), Mead (1967: 99-155), Issawi (1963: 169-220), Hansen and Nashashibi (1975), Barbour (1972), Girgis (1974), Abed (1975), World Bank (1983), Forsyth (1983), and Senate (1985).


�.  The qualification `usually' is made to account for a hypothetical situation where price changes are expected by economic agents with so much faith that they become self-fulfilling with no disequilibrium.  See the Canadian model RDX1 by Helliwell et. al. (1969) and a survey of U.S. models in Evans (1969); an Egyptian model of this type was built by Hassanein (1970).


�.  Thus, for instance, Helliwell et al. (1971, I: 46-69) went through an elaborate procedure to create their own synthetic supply and demand concepts for their RDX2 model.


�.  As Keynes demonstrated, the Marshallian equilibrium view is ill-equipped to explain the occurrence and continuation of depressions.  On the Marshallian method and notion of equilibrium, see Hicks (1965), chapters 2-6.


�.  Hicks (1965: 29) states that, as a dynamic method, the Fixprice method is "the most characteristically Keynesian".  See Hicks (1965), especially chapter 7.


20, 21.  Quoted from Barro and Grossman (1971: 327), Earlier attention to this `natural focus' was given by Patinkin (1949, 1956), Clower (1965), and Leijonhufvud (1968).  For a textbook treatment, see Branson (1989), chapter 18.


�.  On price controls before Infitah, see Hansen and Marzouk (1965: 136-144, 160-165, 229-232, 281-282), Hansen and Nashashibi (1975: 10-11, 65, 90, 153-155, 282, 302, 312), and Mead (1967: 105-106, 207-209).


�.  Naturally, when the government failed to act properly on a particular commodity, local shortages or gluts developed.  Hansen and Marzouk (1965: 230) reported that "for the population in general there was no shortage of the relatively few, domestically produced goods entering its budget", with only limited shortages in certain imported manufactured consumer goods which were felt only by the rich.  The exceptions to that are negligible for our purpose for they seem to have been limited to meat, housing, and cars.  See note (22) for sources.


�.  As Alderman (1987: 114) pointed out "the institutional arrangements of the markets in Egypt are complex.  There are open markets, cooperatives, separate ration shops, government licensed bakeries and flour shops.  All but the first have fixed prices".  For details of price policies in Egypt, see Senate (1985).


�.  In this model, by El-Sheikh (1979), ex post data of income and official prices were used to generate synthetic series of sectoral supplies, sectoral demands, and prices; all were explained endogenously.


�.  In response to a government decree raising the prices of subsidized consumer goods, widespread riots took place in various regions of the country.  The government reversed the increase and called on the army to control the riots.  See Lakhdar (1978).  On the subsidies, see Ahmed (1984), chapter 4.


�.  First, there is the methodological problem of measuring urban capital for such a wide myriad of activities.  Again, under-utilization of capital in Egypt, and the lack of sufficient data on utilization rates, plus the existence of disguised unemployment and scantiness of man/hour data give rise to serious specification bias.


�.  In spite of the fundamental disequilibria which pervade the economy (notably in factor markets) and the `stock disequilibrium', product markets may clear and experience short-term `quasi-equilibrium'.  On stock equilibrium, see Hicks (1965), chapter 7, and on the notion of `quasi-equilibrium' of the Stockholm School, see Hansen (1970), chapter 10.


�.  In the following model, we assume complementarity between primary inputs and intermediate inputs; the intermediate I/O coefficients are assumed fixed.  But, the Leontief technology assumed here does not preclude substitution between labor and capital, which was econometrically demonstrated in the case of Egypt by Girgis (1974) and Abed (1975).  On the Leontief model, see the classic work of Chenery and Clark (1959).  During the econometric testing phase the author was guided by the inter-industry structure given by Eleish (1963), CAPMAS (1973), CAPMAS (1981A), and CAPMAS (1981B).


�.  In particular, lumping extractive industries with manufacturing (a practice commonly adopted in Egypt's national accounts), separating electricity from manufacturing, and separating public utilities from distribution services.


�.  Sectoral shares in real income of endogenous sectors changed only slightly between 1946 and 1973:  from 53 to 51 percent for manufacturing, from 9 to 10 for construction, and from 38 to 40 for distributive services.  After Infitah, however, distributive services grew disproportionately (largely because of the dominant growth of petroleum production), and the 1979 shares became 37, 8, and 55%, respectively; but the manufacturing/construction ratios remained essentially unchanged.  These figures are calculated from Table (A1).  On other factors see note (15).  On the question of sectoring and aggregation, see Chenery and Clark (1959), chapter 2 and Allen (1965), chapter 20.


�.  The earliest Egyptian I/0 table was constructed for 1954 by the National Planning Commission and published by Eleish (1963).  CAPMAS, Egypt's statistics agency, constructed and published I/0 tables for 1966/67, 1970/71, 1971/72 and 1973; in CAPMAS (1973, 1981A, 1981B).  I resectored only the 1966/67 and 1973 tables as well as a 1985/86 table obtained privately from the Ministry of Planning; the structures of the 1970/71 and 1971/72 tables were very similar to that of 1973, and the sectoring of the 1954 table was similar to the compressed tables.  It is noted, however, that in the CAPMAS tables "distribution services" includes Suez Canal and housing but does not include public utilities, which is included in "manufacturing and electricity".


�.  Except for extractive industries, virtually all output of the residual sector is directed to final demand.  While Suez Canal caters exclusively to the external sector, government administration appears to cater only to public and private consumption.  Similarly, the bulk of housing is directed to private and public consumption.  See Eleish (1963), CAPMAS (1973) and CAPMAS (1981A & B).


�.  CAPMAS tables do not include imports as a row.  As CAPMAS (1973:13) states "imports appear subtracted (negative column) and this means that all entries in the intermediate consumption matrix and final demand matrix include imports beside domestic products".  But this statement contradicts the equality between row and column totals of each sector, unless imports are contained only in the final demand entries.


�.  See note (29) on the assumptions involved here.  The procedure of assigning zero values to negligible I/0 coefficients was adopted by Tinbergen (1962, 1963) in his Semi-Input-Output method, which he developed for economies like Egypt, during his tenure at the Institute of National Planning, Cairo; see Mabro (1974: 115).


�.  While CAMPAS I/0 tables suggest that private consumption is the proper specification for consumption, the Eleish (1963) I/O table points to zero private consumption and positive public consumption.  Given this inconsistency of information, it appears that Eleish's is more reasonable in view of the nature of military consumption which, unlike households, can use up the product of this sector.  This view is corroborated by the 1985/86 I/0 table of the Ministry of Planning.  


�.  The model also assumes that supply response (to demand shifts) materializes, by and large, during the course of the year, with only a negligible delayed (lagged) response.


38, 39, 40.  The quotations originate from Hansen and Nashashibi (1975: 11), Hansen and Marzouk (1965: 281), and Mead (1967: 105), respectively.  Forsyth (1983: 64-94) provides a brief summary and a post-Infitah list of commodities subject to price control.  Controls also apply to outdoors squatter (retail) markets where prices are monitored by the Price Control Police; see Tadros et. al. (1990).  On Egypt's informal sector market structure, see also Hopkins (1991).


�.  See section II including notes 23 and 24 above.


�.  Note that what matters to producers are supply prices.  Nevertheless, in the presence of this two-tier system (or even black markets) equilibrium analysis can still apply if demand prices are imputed to include waiting and search premiums (in a rationing context).  Drawing on earlier contributions by Barzel (1974) and Neary and Roberts (1980), Alderman (1987) applied this type of market clearing models successfully to the case of Egypt.


�.  For instance, in 1966/67, manufacturing establishments employing 10 workers or less contributed only 15.7% of manufacturing gross value added.  The figure is based on survey data reported in Mabro and Radwan (1976: 101).  Comparable up-to-date data are not available, but Hansen and Radwan (1982A: 539-540) indicated that the share of the informal sector in employment declined after Infitah.


�.  Recalling the distinction between supply prices and demand prices, to illustrate this point graphically, consider the short-run (SR) equilibrium of the price-taking firm (Figure 1).  Evidently, its SR supply curve (PcaSMC) is perfectly elastic at the controlled supply price (Pc) for any output level below full capacity (Qf) and even beyond.


	For the long-run(LR), most empirical studies, including an Egyptian study by Girgis (1974), suggest an L-shaped average cost curve (LAC) as in Figure 2; see e.g., Nicholson (1989: 341-345).  Again, here, the LR supply curve is perfectly elastic at Pc as long as this mark-up price covers LAC.





�.  Mabro and Radwan (1976: 151-166) provide a summary of the considerable pre-Infitah survey data they put together from both official and private sources.  The time-series evidence is based on my own estimates of potential output for the 1946-1973 period; available on request.  More information on capacity utilization in major industries before Infitah can be found in Hansen and Nashashibi (1975) and El-Sherbiny (1970).  In a recent survey study about the effect of Infitah on public sector productivity (by a World Bank team), Handoussa et al. (1986) pointed out that - despite the relaxation of the foreign exchange and domestic demand constraints - exporting firms "probably failed to achieve significant changes in capacity utilization"; they based their finding on plant visits because "estimates of capacity utilization rates do not exist for the period" (p. 63).  In contrast, import-substituting firms probably experienced substantial improvement in capacity utilization; but effective demand continued to exercise a limiting factor because "as a result of a more liberal import policy in recent years, a negative substitution has actually taken place", according to Montasser (1982: 116).  Montasser's observation is supported by data from a recent government survey of major industrial products (roughly 160) conducted by CAPMAS, the statistics agency.  The survey, which covered 1983/84 - a peak year of economic activity - revealed that 42% of these products were produced by establishments experiencing idle capacity of 10% or more, and 27% experienced idle capacity of 20% or more.  The survey data, which was tabulated by the author, was privately obtained from CAPMAS.


�.  The reader is referred to Mead (1967: 131-132), Hansen and Marzouk (1965: 134-135), Mabro and Radwan (1976: 137, 174-175).  This aspect of the nonagricultural labor market continued after Infitah with one notable exception: the construction sector.  Towards the late 1970s sharp increases in construction activity and migration of construction workers to oil-rich countries caused labor shortages in this sector.  Yet, its supply response has been tremendous; real value added (and employment) roughly trebled during 1973-1986/87.  See Hansen and Radwan (1982, 1982A), Bruton (1983), and the data summarized in table (A1).


�.  According to the World Bank (1983A: 17), "Between 1973 and 1981/82 aggregate industrial production rose fairly rapidly, at annual average rate of 14%.  The fastest growing activities are chemical, engineering and metallurgical products".  After 1983/84, the economy slowed down considerably as a result of the collapse of the international oil market.  In the above-mentioned CAPMAS survey the production of only 3 products was undertaken by establishments experiencing idle capacity of 10% or more caused by labor shortages (and other causes).  The output value of these products totalled only L15.6 m.


�.  See Mabro and Radwan (1976: 163) and Hassan (1969).


�.  During 1971-1973, the UN production index of manufacturing increased over 8% whereas the volume of raw materials imports and imports of intermediate inputs decreased over 29% and 25%, respectively.  These figures are computed from the UN Yearbook of Industrial Statistics, 1979, and CAPMAS, Statistical Indicators, 1974 and 1977.


�.  These receipts decreased during the following three years as a result of the collapse of oil prices.


�.  Import indices were constructed from CAPMAS, Statistical Indicators, several volumes and CAPMAS, International Trade Index Numbers, 1982; manufacturing real product data are my own (summarized in Appendix Table (A1)).  It should be noted that, in spite of the fast expansion of imported inputs, "shortages of raw materials" was cited in the above-mentioned CAPMAS (1983/84) survey as a cause of idle capacity (along with other causes) in 63 of the 164 products surveyed.  It is not clear, however, whether these materials are domestic or imported inputs, or whether the survey responses are dubious in this regard (as Hansen and Nashashibi suggested for the earlier period).


�.  In the CAPMAS (1983/84) survey "shortages of spare parts" was cited as a cause of idle capacity (along with other causes) in only 10 of the products surveyed.  Again, it is not clear whether all spare parts are imported inputs.  It is notable also that, during 1973-1982, the volume of capital goods imports increased over eightfold; same sources as in (51).


�.  Carr (1990: 241) refers to "A foreign exchange crisis during the summer of 1986, resulting from the steep fall in petroleum prices...", but, as he pointed out, the crisis was only brief.  In fact, the crisis was too brief to impinge on the availability of imported inputs.  


�.  The reader is referred to Hansen and Marzouk (1965), Chapter 10, O'Brien (1966), Issawi (1963), chapter 4; see also section II and note (7) above.


�.  Presidential decree on the organization of public sector; quoted in Hansen and Marzouk (1965: 278).


�.  Reorganization of public sector companies was enacted by Laws no. 111 of 1975 and no. 48 of 1978.  Further reorganization was legislated during 1983-1984 including the `Reform Law' of 1983 which granted "public sector companies greater flexibility with respect to the management of financial resources, wage setting and employment decisions" but left the "control over price formation" with the government; World Bank (1983A: 18).  See note (9) for other sources.  Handoussa et al. (1986) examined the effect of Infitah on the public sector including its tremendous supply response to the demand stimulus associated with Infitah.


�.  Levy's own "data on private saving were derived from net changes in the financial assets of the private sector" (p. 32), a misleading method for an LDC.  My own examination of structural break in private consumption behaviour in El-Sheikh (1985) rejected the occurrence of structural change.


�.  Ministry of Planning estimates were compiled mainly from the UN, Yearbook of National Accounts Statistics for the Pre-Infitah subperiod, and from the Ministry's internal reports for the Infitah subperiod.  The 1980s data on Egypt in the U.N. Yearbook is marred by lack of detail, frequent reclassification, unexplainable breaks, and too many blanks.


�.  Constant-price expenditure data are available only until 1979, although constant-price value added data are available until 1986/87.


�.  See Bruton (1983) and the ILO mission report by Hansen and Radwan (1982) on data problems and aspects of the Infitah policy package.


�.  All tests were performed at the 5% level of significance, unless otherwise stated; see Johnston (1984) and Pindyck and Rubinfeld (1991) on econometric methodology.


�.  As well, a simple arithmetic based on the 1966/67 I/O Table, public consumption and buildings investment figures of the same year, and interpretation of the coefficients of equation (11), produced investment and public consumption coefficients which were close to those obtained in the above-mentioned regression equation.


�.  We should add that agricultural intermediate demand consisted largely of chemical inputs (e.g., fertilizers) a large part of which was accommodated via importation.


�.  The building investment series are partly a "patch work" made by the author using information from diverse sources, whereas construction value added estimates are based on the Ministry of Planning's.  Meanwhile, construction output and buildings investment are roughly equal; the 1966/67 figures are L 172.5 m. and L 166.5 m. respectively.


�.  Total fixed investment is dominated by machinery (59% in 1973); and machinery is largely imported.  


�.  The equation is calculated for 1966/67 using I/O information (assuming marginal I/O coefficients equal the average):





Ym = αm + 0.1376 Ch + 0.0361 Cg + 0.32 Xm + 0.042 XD + 0.32 Im + 0.269 YC + 0.36 YA





All symbols are as denoted in the text and Ch is the total of food and non-food household consumption.


�.  Using same notation as in the text and in note (66):





YD = αD + vD(ßDC+aDxßxC)Ch + vD(ßDg+aDxßxg)Cg + vDXD + (aDxaxCvD/vC) YC  .





It is noted that the DW statistic lies within the inconclusive region even when CORC is used.


�.  Estimates of distribution-services value added is the weakest in Egypt's national accounts and I/O tables (in terms of accuracy and coverage) in view of the relatively large unincorporated (and informal) producers in trade and transportation, besides the conceptual problems peculiar to the measurement of such services.  


�.  Mining activities, especially oil, are primarily undertaken by Western companies in areas which served as the battleground for wars with Israel.  This makes production susceptible to the ups and downs of Egypt's diplomatic relations with countries of the Western bloc.  Added to this, one should mention the inherent volatility of mining finds and activities.


�.  For more pertinent information see NBE (1972), NBE (1975), Hansen and Tourk (1974), Mabro (1974: 41-42) and World Bank (1983A).  In addition to being exogenous, the Suez Canal activity, like extractive industries, possesses negligible inter-industry linkages to the national economy.


�.  A good and increasing part of the salaries paid by government is more in the nature of "welfare" transfers than socially or economically productive returns.  See Hansen and Radwan (1982) especially part III and Carr (1990).


�.  Increased government ownership resulted from sequestrations and nationalizations, but mainly from increased public investment in the face of reduced private investments; Yessa (1965: 20-21).  On rent control and its effects, see Hansen and Marzouk (1965: 281), and Hansen and Nashashibi (1975: 11, 155).


�.  Application of the CORC method to equation 6 and 9 in the table (whose DW test is inconclusive) produced again DW statistics in the inconclusive region.


74, 75.  As pointed out by Hansen and Mead (1965) and Hansen and Marzouk (1965) among others, Egypt's private consumption is estimated as a residual.  As a result, data breaks in all value added series (which make up GDP) and other expenditure series are pooled into private consumption estimates.  It is noted, however, that recent issues of the UN Yearbook of National Accounts state that "For private consumption expenditures, the estimates are based on family budgets and household expenditure surveys" (p. 462 of the 1988 volume).  The fact that the usual discrepancies between the GDP estimates from the expenditure and value added methods are non-existent prompted the author to investigate the question (in a series of interviews with officials of CAPMAS and the Ministry of Planning) and conclude that the preceding statement is erroneous.


�.  The statements on multicollinearity are based on Johnston (1984: 239-259) and Malinvaud (1966: 187-192).


�.  The positive effects of nationalization and planning, especially in construction, may have reflected improved productivity as a result of the larger scale-economies caused by mergers, the large construction activity in the plan, and technical progress.  As regard the supply dummy, it is noted that, unlike manufacturing, the services sector import requirements (in materials and spare parts) were small.  As for construction, the Eleish (1963) table of 1954 reveals imports of L 10.2 m. and output of L 71.3 m.  Another I/O table (for 1962) indicates zero imported inputs for construction, which is consistent with the immense import-substitution that took place (during the period) in building materials; although Mabro and Radwan (1976: 203-205) are sceptical about the zero figure, it is consistent with our findings on construction.


�.  Abed (1975) employed a profit-maximizing model, a pooling technique, and industrial census data to examine the production and employment structures of Egyptian industry.  Levy (1984) employed a macro model, which included a nonagricultural production function, an employment equation, and saving functions, and used the World Bank data to perform his tests.


�.  See Bruton (1983) on the 1970s and NBE (1983) on the 1982/87 investment plan.  The bulk of private investment was directed to oil and residential construction.  Bruton (1983: 684-685) points out that "...some outlays classified as investment in Egypt would, in other countries, be classified as maintenance".  To quote a World Bank study by Handoussa et al. (1986: 61):  "The period 1973-79 in Egypt cannot in general be characterized as an era during which new industrial activities, new plants, or new firms came on stream...."  The same can be said about later years as was pointed out by Richards (1991: 1722-1723).





�.  Usually this strong evidence is sufficient for validating static, single-equation models as pointed out by Pindyck and Rubinfeld (1991: 336-337).  Note that our model is essentially a set of non-simultaneous, static equations because Yc enters the manufacturing equation merely as a proxy for buildings investment.


�.  On forecasting and simulation techniques, see Pindyck and Rubinfeld (1991), especially chapters 8, 12 and 13, and Johnston (1984), especially chapter 12.


�.  In fact the simulated values are identical to the fitted values for this type of model; see note (80).


�.  Under the conditions of our model, the OLS confidence intervals of forecasts are BLUE; see Pindyck and Rubinfeld (1991), chapter 8.  As indicated earlier, although data is available for real sectoral values added until 1986, those of real expenditure components, the exogenous variables, are available only until 1979.  This, besides the unavailability of a conformably contemporaneous model of the rest of the economy, precludes performing policy simulations.
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