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Table (3) : GNP and Per Capita GNP.

Year Current Constant Current Constant

GNP 1939 Per Capita 1939
1952/53 905 264 41.14 12.00
1953/4 963 272 42.61 12.03
1954/5 © 1014 292 43.89 12.77
1955/6 1072 305 45.29 12.87
1956/7 1125 271 46.29 11.15
1957/8 1195 285 48.00 11.45
1958/9 1256 307 49.25 12.04
1959/60 1372 328 52.57 12.57
1960/1 1467 351 - 55.15 13.02
1961/2 1550 364 56.98 13.37
1962/3 1679 400 60.19 14.34
1963/4 , 1769 410 61.42 14.23
1964/5 1914 422 64.81 14.30
1965/6 2025 413 67.27 13.72
1966/7 2142 417 69.77 13.26
1967/8 2188 419 69.04 13.22
1968/9 2340 426 72.00 13.01
1969/70 2553 444 76.60 13.32
1970/1 3203 552 93.99 16.20
197172 3430 569 98.45 16.33
1973 3836 576 107.70 16.17
1974 4197 559 115.08 15.33
1975 © 4861 613 130.55 16.46
1976 5455 654 142.70 17.11
1977 6022 681 151.08 17.08
1978 8013 750 201.50 18.86
1979 11022 903 268.94 22.03
1980/81 13088 917 305.25 . 21.39
1981/82 17320 1112 393.02 25.23
1982/83 19662 1129 434.09 24.93
1983/84 22536 1159 482.49 24.81
1984/85 24339 1598 505.61 22.81

Sources : as Table (1)
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Table 2 : Structure of Government Revenue to Total and GNP.

D 1 8 D 1 0 R
year direct indirect others Y _Y— Y 7

1952/3 23.7 46.5 29.8 523 10.25 6.54 22.0
1953/4 23.9 49.7 26.4 524  10.97 584 22.0
1954/5 23.0 45.0 320 5.28 10.33 732 229
1955/6 18.4 37.0 44.6 5.03 10.10 1218 273
1956/7 232 33.6 43.2 5.76 837 11.05 253
1957/8 24.8 33.4 41.8 6.53 8.80 10.99 263
1958/9 23.6 34.2 42.2 6.26 9.08 11.19 26.5
1959/60  25.1 32.8 42.1 6.22 8.13 10.46  24.8
1960/61 25.5 31.3 43.2 6.90 8.47 1179 273
1961/62 24.2 31.3 44.5 6.48 9.19 13.66 294
1962/63 28.2 34.5 37.3 7.97 10.88 1274 31.6
1963/64  28.8 36.5 34.7 929 11.80 11.15 323
1964/65 29.9 342 359 1031 11.80 12.43 345
1965/66  32.5 32.7 34.8 11.79 11.87 12.64 36.2
1966/67 322 28.6 392 12.68 1128 1541 39.4
1967/8 36.3 38.3 254 1353  14.27 9.44 372
1968/9 33.0 35.2 31.8 1297 13.87 1251 39.4
1969/70  34.9 39.2 26.0 13.07 14.68 9.73 375
1970/71 34.0 36.6 29.5 1173 1263 10.17 345
"1971/72 35.2 32.3 326  12.00 11.00 11.12  34.2

1973 37.4 36.6 259 11.67 11.42 8.09 31.2
1974 38.4 38.6 23.7 1142 11.50 6.86 29.8
1975 35.8 45.8 18.4 11.09 14.18 570 31.0
1976 35.7 464 17.8 12.74 16.56 6.37 35.7
1977 28.7 53.5 17.8  13.42  25.06 8.33 46.8
1978 32.3 38.8 289 1476 17.74 1322 45.72
1979 32.6 40.0 27.4 1235 15.17 1036 37.88

1980/81 35.1 33.6 31.3  18.77 1799 16.76  53.52
1981/82  31.1 32.2 36.7 1641 1698 19.32 5271
1982/83  32.1 34.0 339 17.18 1824 18.18 53.58
1983/84  34.7 35.0 303 17.15 17.33 1499 49.47

1984/85 35.8 29.1  19.31 19.70 15.99 55.00

Sources : 1 — Public Finance in Egypt, Its Structure and Trends, World Bank Staff
Working Papers, No. 639, Washington 1984, and Sources of Table 1.
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Table (1) : Total Govt. Revenue and Its Structure

in L. E. 1952/3 to 1984/5
Year Direct Indirect Other Total
revenue revenue revenue

1952/3 47.3 92.8 59.2 199.3
1953/4 50.5 105.6 56.2 212.3
1954/5 53.5 104.7 74.2 232.4
1955/6 53.9 108.3 130.6 292.8
1956/7 65.8 94.3 124.4 284.5
1957/8 78.0 105.2 131.3 314.5
1958/9 78.6 114.0 140.6 333.2
1959/60 85.3 111.5 143.5 344.3
1960/61 102.3 125.3 173.0 400.6
1961/62 100.5 142.4 212.7 455.6
1962/63 133.8 182.7 213.5 530.5
1963/64* 164.4 208.8 198.2 571.4
1964/65 197.4 225.8 238.0 661.2
1965/66 238.7 240.3 - 256.0 735.0
1966/67 271.6 241.5 . 330.5 843.6
1967/68 296.0 312.2 206.5 - 814.7
1968/69 303.0 324.4 292.7 920.6
1969/70 333.6 374.7 248.5 956.8
1970/71 375.8 404.3 325.6 1105.7
1971/72 411.4 377.5 381.3 1170.2
1973 444.1 4348 307.8 1186.7
1974 479.4 482.6 287.8 1249.8
1975 539.1 789.5 277.0 1505.6
1976 695.1 903.6 347.3 1946.0
1977 808.4 1509.2* - 501.7 2819.3
1978 1182.8 1421.3 1059.2 3663.3
1979 1361.1 1671.5 1142.2 4174.8
1980/81 2456.3 1 2354.9 2193.9 7005.1
1981/82 2842.9 2940.2 3345.7 9128.8
1982/83 3377.5 3587.0 3575.0 10539.5
1983/84 3864.0 3905.0 3370.0 11139.0
1984/85 4699.0 4795.0 3892.0 13386.0

Sources : 1 — IMF. Financial Statistics, Year Book, 1984.
2 — Public Finance in Egypt, Its Structure and Trends, World Bank Staff
Working Papers No. 639, Washington 1984.
3 — Ministry of Finance, Annual Budget Estimates and Final Accounts.
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And after the open-door policy, other government revenue has continued
to increase sharply although oil prices have shown a declining trend in the
recent past.

The above analysis and the results achieved seem to indicate that
there is general positive relationship between government revenue
component share to GNP “as defined above™ and the real level of income
in the A.R. of Egypt. The evidence presented here indicates that there is
substantial support for the hypothesis presented.

The above indicates that the growth in direct, indirect and other
government revenue shares in GNP with real per capita income were all
positively responsible for the growing and the higher share of total
government revenue share with economic development. However, our
results also indicate a very important shift in the relative importance of
direct tax and other revenue shares in contributing to the overall ratio of
government revenue share in GNP. Thus it seems that with the process of
economic development and rising real per capita income there are relative
shifts out of indirect taxation and into direct taxation and other
government revenue shares in GNP. Nevertheless, economic develop-
ment is the result of complex interrelated changes in the political, social
and economic structure of a nation. These structural changes which also
shape tax structure development need to be analysed to explain the
structure of government revenue in terms of socio-economic variables
other than the real per capita income and this will be the subject of the
next paper where we will study determinants of government revenue share
in GNP and also those of its components.

Although the evidence of our study of the A.R. of Egypt is derived
from data which are reasonably satisfactory. The results obtained cannot
be generalised without reservations to each individual developing country.
In our view the A.R. of Egypt is not an exceptional case and studies need
to be carried out because the results obtained offer some encouragement
to further work in tax structure development in developing countries.

The results on the direct tax share in the A.R. of Egypt are high for
its low income level. The same arises in the indirect tax test where it
indicates and reveals low share relative to income level in the A.R. of
Egypt, and which is attributed mostly to customs exemptions which are
widely used.

— 53 —
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If our results are representative, which in fact they are in general,
they would tend to indicate that the observed relationship between direct
tax revenue share and real per capita income in the A.R. of Egypt, have
been obtained not only through changes in economic development (real
per capita income) but also!® through changes in the tax base, large
measures through changes in tax rates, the tax system, social disturbances
and changing in taxpayers attitudes towards taxation and also through tax
administration.

The second hypothesis we tested was that the ratio of indirect tax
share in GNP is related positively to per capita real income or economic
development.

For a developing country like the A.R. of Egypt this may be expected
to hold. At the same time, the positive relationship between indirect tax
share in GNP and real per capita income should be less marked.

As may be expected, the relationship is positive, however, the
relative importance of the relationship is less impressive. Nevertheless,
the coefficient for real Yc is significant but with lower t ratio for longer
time periods especially with the logarithmic fits. It is very clear that the Y¢
elasticity is rising in the course of economic development in the A.R. of
Egypt, especially after the open-door policy.

Finally, the relationship between other taxes to GNP and real per
capita income was considered. Income from government enterprises,
marketing boards services revenue and various types of other fees and
revenues make up a substantial part of public revenue in the A. R. of
Egypt as in many other countries'®. However, it is very difficult to make
any generalisation in this area.

As for the A.R. of Egypt especially after the Suez war and
particularly after the nationalisation drive in 1961/62, then after the 1973
war and oil income, other government revenue has increased sharply.
However, considerations of increasing revenue were often of minor
relevance in the initiation and implementation of the measures taken.

(18) Tait, Allen, Wilfrid, L. M. Gratz and Marry J. Eichengree, International Comparisons
of Taxation for Selected Developing Countries, op. Cit.

(19) See : Government Revenue Systems in Asian Countries, U.N. Economic Commission
for Asia and the Far East, Pangkok 1961. Reprinted in Readings on Taxation in
Developing Countries, Ed. R. Bird and O. Oldman, The Johns Hopkins Press, 1964,
Pages 116-152, and also, Apps, Patricia. A Theory of Inequality and Taxation,
Cambridge University Press, New York 1982.
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Equations 5 and 6 are for the time period from 1975 to 1984/85. The
regression coefficients, the coefficients of determination and the correla-
tion coefficients for both equations were much better than using the
longer time periods above. All the results obtained were significant at the
.01 level of probability. The elasticity obtained from equation 6 was higher
than any of the other two time periods above with a value of 1.6209 which
is greater than unity.

Thus, the broad pattern of the relationship between direct tax
revenue share in GNP and also indirect tax and other government revenue
share in relation to economic development is a positive one increasing in
importance with economic development and with the shorter rather than
the longer time periods.

In what follows an attempt will be made to give an explanation to the
results we have obtained above. That is, with economic development and
rising income levels there are relative shifts out of indirect taxation and
into direct taxation and other government revenue share in GNP.

As mentioned above in section I, the growth in GNP resulting from
economic development increases the relative taxable capacity of a country
and permits the government to obtain a larger share of GNP.

First as for the hypothesis that the growth of the share of direct taxes
in GNP with economic development or real per capita income, it is
suggested here that the basic reason for the phenomenon is that direct
taxes are the only taxes with a broad enough base and income elastic
enough to increase the income elasticity of the revenue system. Another
consideration for relying on direct taxes are social considerations
concerning the equity of taxes and the desire in many countries for
achieving a more equitable distribution of income.

It is well known that developing countries collect a small proportion
of total revenue share in GNP by direct taxation. Developing countries
have found that it is easier to collect indirect taxes than direct taxes. Also
tax rates are lower in developing countries than in developed ones, both in
relation to absolute income and in relation to per capita income.®”)

However, our results show us that in the A.R. of Egypt direct tax
share in GNP is growing faster than that of indirect tax share and is more
correlated to economic development than indirect tax share.

(17) For more details see U Tun wai “Taxation Problems” and Policies of Underdeveloped
Countries, IMF Staff Papers, Vol. IX, No. 3, 1962, table 3, p. 432.
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economic development in the A.R. of Egypt. Results are not surprising
since the analysis of countries had suggested that, at a given level of
development (or per capita GNP) similar to that of the A.R. of Egypt
indirect tax was quite more income elastic.

Other government revenue share or non-tax revenues share make up

-a substantial part of government revenue in many countrie€s as it is the case

in our case study. However, it is very difficult to make any generalisation
in this'area. Therefore, we will confine our analysis at least at this stage, to
the study of the hypothesis we are testing, that is, is there any positive
relationship between the share of other government revenue share in
GNP and economic development or not ?

‘Equations 1 and 2 in table 4 are the regression equations for other
government revenus share in GNP and per capita real income in both
linear and log form respectively for the period 1952/53 to 1984/85. For the
32 years time period correlation coefficients of 0.754 and 0.699 were
obtained which are significant at the 0.01 level of probability which are
promising in view of the simplicity of the model. The results are also able
to explain approximately more than half of the variance in other
government revenue share.

Moreover, the regression coefficients for the explanatory variable
(0.4415 and 0.6378) were statistically significant at the 0.1 level of
probability. However, the constant elasticity of Yc does indeed have a
positive value but the fit is poor.

Equations 3 and 4 in the table are the same as 1 and 2 but for a shorter
period of 21 years from 1961/62 to 1984/85. Using this time period we find
much better results. We find a higher positive correlation coefficients of
0.780 and 0.715 respectively for both the linear and log equations which
are indeed significant at the 99% level. The results were able to explain
approximately three fifths of the variance in the other government
revenue share from the linear function, and somewhat more than half of
the variance was explained from the log function. Moreover, the
regression coefficients of 0.7184 and 1.0500 for the explanatory variables
for both equations were statistically significant at the 0.1 level of
probability. The values of the regression coefficient of per capita real
income for the 24 years period were higher than those for the 32 years
period. The value of the constant elasticity of Yc in equation 4 is greater
than unity, which suggests that the income elasticity of other government
revenue share in GNP increases with the level of economic development.

~50 -
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Table 3 : Indirect Tax Revenue Share with real Yc

Time
Period Regression Equation D.W. R?
Years
32 1. IT/Y = 7.0473 + 0.5577 Yc 2.134 0.540 0.735
(4.1840)
2. Log. IT/Y = 1.5677 + 0.8834 Log. Yc 2.148 0.499 0.706
(3.3385
24 3. IT/Y = 7.5813 + 6491 Yc 2.476 0.561 749
(2.3619)
4, Log. IT/Y = 1.5475 + 1.1933 Log. Yc 2.398 0.532 729
C o (2.8913)
10 5. IT/Y = 6.2804 + 1.0710 Yc¢ 3.501 0.566 752
(3.0888)
6. Log. IT/Y = 0.9826 + 1.3328 Log. Yc 3432 0.546 739
(2.7293)

Figures between brackets are the t ratios.

Table 4 : Other Government Revenue Share with real per capita income.

Time
Period Regression Equations D.W. R?
Years
32 1. OT/Y = 2.9271 + 0.4415 Yc 1.493 0.568 754
(5.8429)
2. Log. OT/Y = 0.5307 + 0.6378 Log. Yc 1.523 0.488 699
(4.05%6)
24 3. OT/Y = 1.0879 + 0.7184 Yc¢ 2.653 0.609 780
' (5.4350)
4. Log. OT/Y = —1.8521 + 1.0500 Log. Yc 2.492 0511 715
(4.4583)
10 5. OT/Y = 3.6742 + 0.8181 Yc¢ 2.582 0.613 783
(4.5027)

6. Log. OT/Y = 2.4764 + 1.6209 Log Yc 2.121 0597 773
(4.3878)

Figures between brackets are the t ratios

49
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in GNP. The standard error and the t ratio of the coefficients are shown in
parentheses. We find a correlation coefficient of 0.735 and 0.706
respectively for equations 1 and 2. That is a positive relationship between
economic development and indirect tax revenue share in GNP. As such,
the results suggest that the relationship is correct, since the coefficient of
Yc and log Yc ( (0.5577) and (0.8834) ) are significantly different from
zero at a 99.9 and 99.8 level of confidence with a t ratio of 4.1840 and
3.3385 respectively. However, the coefficients of determination are small
54.0 and 49.90 per cent respectively. Moreover, the coefficients are
relatively small too — although significantly different from zero — for
example the constant elasticity of the explanatory variable is 0.8834. As
such, the results of both the above two equations suggest that the
relationship between indirect tax share in GNP with relation to economic
development is relatively strong and the coefficients are significantly
different from zero. The results in our view are less than decisive, for the
period 1952/53 — 1984/85.

Equations 3 and 4 in the table are for a shorter period of 24 years
from 1961/62 to 1984/85. The correlation coefficients of 0.749 and 0.729
for both equations respectively show a positive and stronger correlation.
Moreover, the coefficients of determination of 56.1 and 53.2 per cent
which indicate that 56.1 and 53.2 per cent of the variation in our
relationship are explained within the relationship. These indeed suggest
that the fit for both equations is good. Furthermore, the coefficients for
the per capita GNP, or economic development variable are 0.6491 and
1.1933, with t ratios of 2.3619 and 2.8913, which indicates that the
coefficients are highly significant.

Equations 5 and 6 in the table are for our third time period 1975 to
1984/85. The coefficients of 1.0710 and 1.3328 for the per capita income
do indeed have a positive value and the fit is good. The correlation
coefficients of 0.752 and 0.739 for both equations respectively indicate a
positive relationship between indirect tax share in GNP and economic
development. Moreover, the coefficient of 1.3328 from equation 6
suggests in turn that the constant elasticity of real Yc is more than a unity.
The coefficients of determination of 56.6 and 541.6 per cent indicate that
more than half of the variation in the relationship is explained within the
relationship.

* Comparing the results of the three time periods, we find that the
relationship is good and positive. The shorter the time period is, the more
important the relationship between indirect tax share in GNP and

—48 -
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which indicates that nearly 88.3 per cent of the variation in our
relationship is explained within the relationship.

The above data display several important characteristics. There is a
general positive relationship between direct tax revenue share in GNP and
real per capita income. The shorter and more recent the time period is,
the more important the relationship between direct tax share in GNP and
economic development in the case of the A.R. of Egypt.

As a further check of our results, the double log function was also
employed as shown above. This log function does not give a better fit in all
the three time periods.

Thus for the period 1952/53 to 1984/85, the eoefficient of Log Yc is
significantly different from zero at a 99.8 level of confidence. However,
the correlation coefficient of 0.572 is weaker than that obtained from
equation 1. The coefficient of determination is as low as 32.8 per cent
which indicates that we get a poorer fit.

On the other hand for the period 1961/62 to 1984/85 equation 4, the
importance of the relationship shows up markedly, and the coefficient of
log Yc is 1.3628 which is greater than unity and implies a constant a little
difference in both R and R? with 0.896 and 80.4 per cent respectively. This
however indicates that we get a good fit and that changes in direct tax
share are closely correlated to changes in economic development.

The best regression in terms of fit and correlation coefficient results
from equation 6 — the results are better than those obtained from
equation equation 5, with a correlation coefficient of 0.946 and a higher
coefficient of determination of 89.5 per cent. Moreover the coefficient of
the explanatory variable i.e. the constant elasticity of real Yc is 1.6589.

The above data although less impressive for equation 2 display the
same characteristics obtained from using the linear function. That is, the
shorter and more recent the time period is, the more important the
relationship between direct tax share in-GNP and economic development
in the case of the A.R. of Egypt.

Equations 1 and 2 in' table 3 are the linear and log regression
equations for indirect tax ratio to GNP and real per capita income for 32
years from 1952/53 — 1984/85. Both equations are essentially to test the
relationship between government share from indirect tax to GNP and
economic development i.e. that there is a positive relationship between
economic development in the A.R. of Egypt and indiect tax revenue share

— 47—
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The meaning of the symbols used are :

DT/Y = the ratio of direct tax revenue to gross national product.
IT/Y = the ratio of indirect tax revenue to GNP

OT/Y = the ratio of other tax revenue to GNP

Yc = per capita real income

As before the equations are fitted to all our three time periods.

Equation 1 in Table 2 is the regressib_n equation for direct tax ratio to
GNP and real per capita income for 32 years from 1952/53 to 1984/85. The
standard error and the t ratio of the coefficient are shown in parentheses.

This is essentially a test of the relationship between government share
from direct tax to GNP with economic development i.e. there is a positive
relationship between economic development and direct tax revenue share
in GNP. As such, the results suggest that the relationship is correct, since
the coefficient of Yc is significantly different from zero at a 99.9% level of
confidence. We find also a high positive correlation between DT/Y and Yc
with r = 0.738 and the relatively high coefficient of determination we
obtained indicate that we get a good fit and that changes in direct tax share
are closely correlated to changes in economic development.

Equation 3 in the table is the same regression equation as 1 but for a
shorter period of 24 years from 1961/62 to 1984/85. The importance of the
relationship shows up markedly here ; and the coefficient of Yc is 0.2085
or double that of the 28 years period, which is significantly greater than
zero with 99.95% confidence. Moreover, the higher positive correlation
coefficient of 0.916 and thus a higher coefficient of determination of 0.838
which is very high, supports our results of the relationship between
economic development and direct tax share in GNP. The higher
coefficient of determination indicates the goodness of fit for the equation
and indicates that nearly 83.8 per cent of the variation in our relationship
is explained within the relationship. ,

The best regression in terms of fit and correlation coefficient results
when we measured the direct tax share in GNP in relation to real per
capita income for the period 1975 — 1984/85 Equation 5. The relationship
for the shorter period is a very close one with a correlation coefficient of
about 0.940. Moreover, the standard error of regression coefficient is very
small and thus a higher t ratio of 9.8861 is obtained which indicates that
the coefficient of the independent variable (variable Yc) is significantly
different from zero with 99.95 per cent confidence or it is a result one
should expect to occur less than one time in two thousand by chance. The
coefficient of determination also supports our results, it is very high, 0.883

L]
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The growth in GNP resulting from economic growth in the A.R. of
Egypt increases the relative taxable capacity of the country and permits
the government to obtain a larger share of GNP. The growth in the
demand for public services particularly social services, compels the A.R.
of Egypt government to tap this increase in taxable capacity. Moreover, a
country like the A.R. of Egypt which assigns greater importance to the
public sector and wishes to undertake a more ambitious programme would
be required to raise governme_nt’irevenue share more than others at the
same level of development.

1. Component of Government Share in GNP and Economic Develop-
ment.

In the 2nd section, of the paper we found that there is indeed a
positive correlation between levels of per capita real income and the
public share in GNP. But an equally important question to ask might be :

Is there any systematic positive relationship between the component
of government revenue shares and the real levels of income ?1i.e. Is there
any relation between economic development and each of government
revenue sources share in GNP ?

This section disaggregates total government revenue into three
sources ; direct taxes which include land taxes, interests and dividend
taxes, professional income taxes and death duties and general income
tax ; indirect taxes which include excise taxes, foreign trade duties, sales
taxes and stamp duties, and other government revenue, such as income
from government enterprises, marketing boards, services revenues and
other fees.

Using the hypothesis contained in the above proposition, a simplified
model was constructed describing the share of each of the three
components of government revenue as a function of real per capita
income (the proxy for the level of economic development). It is obvious
that this simple model could be further elaborated so as to take into
account other factors affecting the development of government revenue as
will be seen later. The model was written as :-

1— DT/Y, IT/Y and OT/Y = a + b Yc
f
2 — Log. DT/Y, IT/Y and Log. OT/Y log a + b Log. Yc

."_45_
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Table 2 : Direct Tax Share in GNP with real per capita income.

Time
Period Regression Equations D.W. R?
Years
32 1. DT/Y = 1.6758 + 0.1049 Yc 1.738 0.544
(5.5729)
2. Log. DT/Y = 0.3369 + 1.0871 Log. Yc , 1.521 0.328
(3.5604)
24 3. DT/Y = — 3.7839 + 0.2085 Yc 1.816 0.838
(9.9275)
4. Log. DT/Y = — 3.47532 + 1.3628 Log. Yc 1.896 0.804
(8.8132)
10 5. DT/Y = — 5.8998 + 0.2479 Yc 1.739 0.883
(9.8861)
6. Log. DT/Y = — 4.6277 + 1.6589 Log. Yc 1.746 0.895
(10.5295

Figures between brackets are the t ratios.

In the above analysis of the A.R. of Egypt statistics we found that
there is indeed a positive correlation between the level of economic
development and government share in GNP. It is perhaps surprising to
find such a positive correlation for the A.R. of Egypt with its low level of
" development, although we were expecting it.

It is not an exceptional case for a developing country like the A.R. of
Egypt but we cannot generalise such a relationship. Development is the
result of complex interrelated changes in the political, social and economic
structure of a nation. These structural changes not only demand but
obtain a progressively greater government share of GNP seemingly
independent of the prevailing political ideology.®

‘(16) For more details See, Goode R., Limits to taxation, Finance and Development, Vol. 17
March 1980. -
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per capita real income is positively correlated to the A.R. of Egypt
government share in GNP, the higher ratio that the A.R. of Egypt
achieved is more than can be explained with relation to its relative
development and its real per capita income alone as can be seem from
Table 1.

Table 1: Regression Equations for Government Revenue R/Y as a
function of real per capita income Yc.

Time
Period Regression Equations D.W. R?
Years
32 1. R/Y = 2.3907 + 2.2664 Yc 2.584 0.615
(6.4404)
2. Log. R/Y = 0.8811 + Log. 0.9471 Yc 2.597 0.625
(6.5810)
24 3. R/Y = 13.8690 + 3.0842 Yc¢ 2.434 0.538
(4.7021)
4. Log. R’Y = —0.0290 + 1.3050 Log. Yc 2.419 0.517
(4.5064)
10 5. RYY = 18.2754 + 3.2347 Yc 2.399 0.488
(3.5212)
6. Log. RIY = — 0.5632 + 1.5124 Log. Ye
(3.7905)

Figures between brackets are the t ratios.
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the relationship. Moreover, the coefficients for per capita real income are
bigger than their standard error and so are significantly different from
zero with 99.9 per cent confidence for all the equations. Interestingly
enough, the coefficients of the regression are higher for the shorter time
period than for the longer ones, which in turn indicates the importance of
the per capita income in the relationship as economic development
proceeds.

The best regression in terms of fit and correlation coefficient results
when we measure the government share in relation to per capita real
income for the period 1952/53 — 1984/85. The relationship for the longer
period is a very close one with a correlation coefficient of 0.784 and 0.791
for linear and log forms respectively. Moreover, the t value is very high
(6.4404 and 6.5810) respectively, which indicates that the coefficient of
the independent variable Yc is significantly different from zero with 99.9
per cent confidence or it is a result one should expect to occur less than
one time in a thousand by chance. The coefficient of determination also
supports our results, it is very high, 0.615 and 0.625 respectively, which
indicates that nearly about 62 per cent of the variation in our relationship
is explained within the relationship i.e. by the independent variable real
per capita income.

The above analysis displays several important characteristics. There
is a general positive relationship between government revenue share in
gross national product and real per capita income in the A.R. of Egypt
Moreover, from the results, the A.R. of Egypt appears to have
significantly higher government revenue ratio than her stage of economic
development can allow!® and higher than other countries with similar
level of per capita GNP, and more interestingly a ratio higher than
developed countries with higher per capita income.®

Thus while emphasis on the public sector has varied as between
developing countries, the universal desire for rapid economic and social
development has led most of them to accord an expanding role to
government activities. The willingness and the ability of government in
the A.R. of Egypt to respond to this need, has been important for its
capacity to increase revenue to carry forward development. Thus while

(14) At least relative to the other developing countries studied in the above mentioned
cross-sectional analysis.

(15) See especially Raja J. Chelliah. op. cit and Ray, W. Bahl, A Regression Approach to
Tax Effort and Tax Ratio Analysis IMF, Staff Papers, Vol. XVIII, No. 3, November
1971.
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The statistical results presented below largely verify some of the
earlier results discussed above by recent cross section studies mentioned
above. However, by using the data for a developing country like the A.R.
of Egypt., it was possible to investigate the differences between
developing countries ratios.

Using the hypothesis mentioned above, a simplified model was
constructed describing the growth of government share in GNP as"a
function of real per capita development). It is obvious that this simple
model could be further elaborated as to take into account other factors
affecting the development of government revenue ratio but for the
purpose of investigating the above hypothesis it is a useful beginning. The
model was written in the following form :

(1) R'Y =a + b Yec.

the meanings of the symbols used are

R/Y = The ratio of government revenue to gross national product
Yc = Real per capita gross national product.

Upon examination of the scatter diagram, we used the above linear
function for the regression analysis. As a further check of the results, a

double log function of the form,
Log R/Y = loga + b log Yc was also employed, but this did not alter the
conclusions.

After the necessary statistical series had been obtained for the whole
time period 1952/53 — 1984/85, the whole period was divided into two
sub-periods depending on the availability of statistical series and the
major changes in administration "and the ideological change of the
government through time, and in the process of economic development.
A separate regression function for government share for each of the three

time periods (1952/53 — 1984/85, 1961/62 — 1984/85, 1975 — 1984/85) is
fitted, which helps to isolate the effects, if any of the corresponding
change in government share.

The results, which are detailed in table (1) may be summarised as
follows.

The relationship between share in GNP and per capita real income as
a measure for development is a close one for the A.R. of Egypt share. The
importance of the relationship shows up markedly, and the correlation
coefficients of 0.784, 0.791, 0.734, 0.719 and 0.699, 0.686 for linear and
log form for the three time periods respectively, are positive indication of
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cross-section analysis is a useful aid in understanding how the tax
characteristics of developing countries are related to their economic
characteristics and vary with the stage of development.

From all the above positions, one can find enough explanations for a
growing government revenue share in GNP through the course of
economic development. However, it should be clear that a growing
government share in GNP in the course of economic development
involves more important elements. First is the tax bases and obviously a
close relationship exists between the tax bases available in an economy
and government share in GNP. It should also be clear that tax bases in the
economic development involving industrialisation, urbanisation, spe-
cialisation, and income changes and more sources of income become more
taxable than before.

Besides these, a major factor accounting for the differences in
government ratios is the tax effort of the tax system. In our view,
however, apart from objective factors which can be measured and
correlated, the actual government ratio prevailing in a country is
dependent on such intangible factors as the political philosophy of the
groups in power, the willingness to tax, efficiency of administration and
the integrity of officials. Nevertheless, it is possible to express some
judgement about the relative importance of the several factors which
account for the differences in government share of GNP.

II. Statistical Test

In this section additional quantitative evidence is presented bearing
on the relationship set forth above between government share in GNP and
economic development in the A.R. of Egypt.

An attempt was made to employ per capita income as a quasi-index of
development. This appears to be a valid procedure, at least as a first
approximation, since economic development is highly correlated with per

“capita income.®® ’

(13) This conclusion is supported by a study made by Richard S. Thorn, per capita income as
a measure of economic development (December 1965) mimeo. See also I. Adelman
and C. Morris “A Factor Analysis of the inter-relationship between social and political
variables and per capita gross national product, “Quarterly Journal of Economics
(November 1965) p. 577 and Shoven John, Applied General-equilibrium Tax
Modeling, IMF Stalf papers, Vol. 30, No. 2, June 1983.
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A more recent and rigorous statistical as well as qualitative analysis
has been carried out by Chelliah.d?

The question which arises in his analysis is whether differences in
taxation among countries are associated in a systematic way with the
degree of development or must be explained in other terms. In an attempt
to shed light on this question, a statistical analysis has been made for 50
developing countries for the period 1966 — 1968. The hypothesis of
increasing over all tax ratio with economic development seems to be
confirmed from his comparison of less developed and developed
countrics. Morzover and what is more important from our point of view is
his finding that the more developed within developing countries have a
higher tax ratioc. More interesting in his analysis is that the tax ratio does
not vary svstimaticully with per capita income throughout the income
range of his sample. For example, he found that some developing
countries with less capita income than others have a higher tax ratio.*V

In our view this is not to mean that there is no relationship between
per capita income and tax ratio, it may mean that aithough the
relationship is positively correlated some countries raise more taxes than
others irrespective of per capita income, say by other means which we will
analyse later on.('?

In general. all the above studies have been in the nature of
cross-section analysis of a sample of countries, some of the samples
studied consisted of developed and developing countries. The practice has
often been to study first a sample consisting of both developed and
developing countries and then to break it down into two groups on the
basis of some cut-off line. Such an analysis does not directly throw light on
trends over time which is more important for such analysis. Inferences
drawn from international cross-section comparisons at a point of time are,
in principle, completely irrelevant as tests of a hypothesis the absence of
which is a postulated change over time in a particular country. However,

{10) Raja J. Chelliah, Trends in Taxation in Developing Countries, IMF Stalf Papers Vol.
18, 1971, and others Vol. 22 March 1976. See also Esij Bren, Cnossen, Comparative
Tax Studies, Contributions to economic Qnalysis, Vol. 144, Rotterdam North Holland
1982, and Tait Alan A, Greity Wilfred and Eichengreen, Barry J. International
Comparisons of Taxation for Selected Developing Countries 1972 — 1976, IMF., Stalf
Papers Vol. No. 1, March 1979.

(11) e.g. Countries in per capita income range of U.S. $ 200 — 300 are found to have an
average tax ratio higher than those with more than U.S. § 300 income, op. p. 309.

(12) e.g. National traditions and other relevant special circumstances.
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generally agreed that the government sector is characterised by siow
growth in productivity. Both Kuznets and Clark studies”) suggest that the
rate of productivity increases in the service industries is certainly less than
manufacturers and even less than that of agriculture. Thus, with increases
in income or average labour productivity and if public services are a
function of output, a greater share of government expenditure and thus
revenue would result. Moreover, with the process of economic develop-
ment and the resulting increases in employment, labour becomes more
expensive. And because government sector is extremely labour intensive,
this would also give a strong support to an increasing revenue share in
GNP and to a hypothesis of positive correlation.

Williamson also pointed out the growing needs for social security,
unemployment insurance, and more social services as a result of
industrialisation and urbanisation.

Moreover, it seems to @S that the rise of progressive social values
emphasized in Rostow Stages of Economic Growth® implied a
correlation between social and political progressiveness and income
levels. This suggests a correlation between government revenue share in
GNP and levels of income.

The above argument might be more applicable if we know that many
developing countries are yielding to the demonstration effect in adopting
Russian or European planning experience to their own development
problems.

Hinricks in his study® saw possible explanations for a rising
government share in a long run post-keynesian viewpoint. Thus he argues
that if the sum of the marginal propensities to consume, invest and export
tend to fall as income levels rise, then the government share must grow
larger to maintain a full employment equilibrium over time.

(7) See for instance Celir Clark’s the conditions of economic progress MacMillan & Co.
Ltd. Londoa, 195: and H.B. Chenery “Patterns of Industrial Growth”, Stanford Project
for Quartitative research in economic development, Stanford 1959 (mimeo).

(8) Rostow W. W. “The Stages of Economic Growth”, Cambridge University Press,
Camb:idge, 1967.

(9) Harley W. Hinricks : “A General Theory of Tax Structure Change During Economic
Development™. The law School of Harvard University, Cambridge, 1966. See also : H.
H. Hinricks and Richard M. Bird,"“Government Revenue Shares in Developed and less

Developed Countries”, Canadian Tax Journal, Vol. X1, September — October, 1963,
Pages 431 — 437.
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subsidies, they found different ratios. Thus when basic expenditures were
compared, the developed and the developing or the rich and the poor
countries did show great differences in terms of percentage of national
income. They maintained that government share of income for basic
expenditures has increased over time not because countries were richer,
but because they have a different conception of the role of the state in the
economic life of the country. Thus, as the poor developing countries
become infected with the view of maximum instead of minimum
government, their revenues also have risen and will rise.

Moreover, they offered a second explanation and that is the relatively
slow growth in productivity of the public sector compared with other
sectors of the economy, and to this extent the share of national income
spent on public services would rise if these services were a function of
output.

Moreover, their sample was both small in number and, as we
mentioned above, restricted mainly to British Commonwealth area and
thus is heavily biased and this might hide support for a relationship
between public revenue and per capita income.

Another objection to their sample is their statistical method of
choosing the observations. In nearly all country observations, the sample
was chosen for one year 1953 or 1954. This is not a good method of sample
choice since the primary concern of the analysis was the comparisons at
different levels of economic development. By choosing one year for
statistical comparisons we may introduce the effects of the business cycle
upon the long run relationship and obscure meaningful results.

J. G. Williamson, in a follow-up of Martin and Lewis®® took a sample
of 33 countries for a longer time period of 7 years (1951 — 1957) and
attempted a more rigorous statistical test of the relationship. He found 17
developed countries with ratios ranging between 20 and 35 per cent. He
also found a close relationship with a correlation coefficient of 0.73(®

Williamson’s explanation for a rising government revenue share in
GNP results from the Kuznets-Clark studies on sectoral productivity. It is

(5) Jeffrey G. Williamson, “Public Expenditure and Revenue” An International Compari-
son ; The M.S. of Economics and Social Studies, Vol. 29, 1961, pages 43 — 56.

(6) The best regression result was obtained when he measures government share as a per
cent of GNP with per capita inconie, i.e. R’'Y = . 0378 yc 290, and 2 correlation (.048)
coefficient which is significant for p. = 0.99.
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government in GNP for various countries, Professor Oshima, records 20
developed countries with government shares averaging between 19 per
cent for Israel and 35 per cent for U.K. He also recorded 12 developing
countries with shares averaging between § per cent for both India and
Philipplines and 19 per cent for Ceylon.

Oshima saw the obvious, general explanation for the above rela-
tionship in the relative productivity of economies. Thus, the more
developed the economy the greater its productivity and the larger the
relative margin of incomes above subsistence level. On the whole, the
more developed the economy, the greater its potential taxable capacity
and the share of government in GNP. For western countries and the
U.S.A., the history consisted of a series of displacement in both
government revenue and expenditure to meet social disturbances (wars
and depressions)®.

For developing countries, much less is left for government after
essential consumption needs are met. However, countries like Ceylon and
Venezuela with high percentage shares of government receipts are more
able to extract larger revenues than their level of productivity seems to
warrant. This is because they are able to tax their exports without
destroying their markets abroad.®

In their study® which compares the revenues and expenditures of
sixteen countries at different levels of economic development based on
1953 — 54 figures, Martin and Lewis, found six developed countries with
ratios of government revenue to GNP (at factor cost) ranging from 23.53
and 37.09 per cent for Italy and U.K. respectively. For 10 developing
countries (mainly British commlonwealth areas) the ratios found are
ranging from 8.41 to 22.2 per cent for Nigeria and Gold Coast
respectively. :

Martin and Lewis found that public expenditure rises relative to
national income as income grows. This they said is very broadly true as far
as total e:penciwre goes. However, when they distinguished basic
" governmeni expenditure (for example, civilian administration services,
health, education) from those of defence, public debt and agriculture

(2) See Alan T. Peacock and J. Wiséman, The Growth of Public Expenditures in the U.K.
Unwin University Books, 1967 and S.P. Gupta, Public Expenditure and Economic
Growth, a time series analysis, Public Finance, Vol. XXII, 1967.

(3) Oshima op. cit. P. 384.

(4) Alison Martin and W. Arthur Lewis, patterns of public revenue and expenditure. The
Manchester School of Economics and Social Studies September 1956, pages 203 — 244.

36—
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Dr. Abdel Moety El-Sayed El-Behwashy
Department of Economics, Faculty of Commerce,
Menoufia University, Shibin El-Kom, Egypt.

The object of this paper is to attempt a statistical test of the
relationship, suggested by recent studies, between government revenue
share and economic development.

More precisely, the concern is to determine the relationship if any
between the level of real per capita income and the share of public
revenue in gross national product. That is to say, is the level of
government revenue in the A.R. of Egypt primarily policy determined by
domestic, social and political history or is there an economic law which
reveals a relation between public revenue and income levels.

I. Past Studies

Various studies have shown that the ratio of government revenue to
gross national product increases with economic development. This is
obvious especially when comparison is between developed and developing .
countries, e.g. Afghanistan, have a share as low as 8 per cent, while
developed ones have shares from 25 to more than 40 per cent.

In his study® of early postwar years (1948 — 1954) of the share of

(1) Share of government in GNP for various countries the AER Vol. 47, 1957, Pages
381 — 390. See also, tax potential and economic growth in the countries of the ECAFE
region, Economic Bulletin for Asia and the Far East, XVII (Sept. 1966) pages 29 — 48.
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Cont. Table 1.

Year Cotton Wheat Rice Year Cotton Wheat Rice
1977 4,93 34.34  0.068 1979 7.56 90.25 0.109
0.38 4.00 0.397 1.42  255.04 0.130
24.50 6.55 0.624 5.62 0.83 1.277
3.35 34.81 65.93 106.92 1.489
9.30 1.56 10.89 19.01
3.57 4.80 11.70 185.51
42.38 1.90
10.96 1.02
20.71 1.23
1987 6.81 63.84 0.084 1980 7.29 1.99 0.336
11.42 41.22 0.010 152.52 19.89  0.260
147.38 18.66 5.382 30.91 7.40 1416
52.42 26.73.  1.323 3.57 143.28
5.11 3.03 0.578 5.76 13.18
72.76  1159.40 2.50 4.88
85.01 1914.06 31.81 28.41
13.18 361.76 15.68"
13.32
1.44

Source : Compiled and Computed from M.O.A. Dep. of Ag. Economics and Statistics,
Records of Sampling Division (Unpublished Data).
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Appendix

Appendix Table (1) : (S? €) For Selected Crops in Different Experiment
" Locations during the Period 1973 — 1980.

Year Cotton

Wheat Rice Year Cotton - Wheat Rice
1973 . 6.50 2490 049 1975 33.06 856.15 0.006
- 778 91627  0.04 11.29 110.25 0.012
8.07 92425 0.85 0.02 139.95 0.053
0.58 43.43 0.67 129.78 0.008
5.62  134.10 4775  131.10
7.13 1.36 078  17.14
37.70 3.13 0.01 1.01
99.20 57.46 198.53
6.50 19.63 3.13
12.53 0.98  70.06
50.98 812  57.00
15.84
1.72
1974 1.32 14714  0.07 1976 025 394.02 0.044
97.22 . 93.12  0.03 23.81  54.61 0.397
201.36 36024  0.01 1.54 27622  0.020
6.76 1.80 1.23  200.79
10.30 1.15 9.67 11.16
0.17 52.85 0.67  43.17
149 10.11 497 72092
1.46  48.16 1.39 231.34
0.90 4.75 473.50
13.10  62.89 64.32

-_32 =
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governorate during 1973. To evaluate its direct effect, yield of crops, a ten
years series-cross-section data before and after 1973 were utilized. Yields
of these crops were expressed as dependent variables in a regression
model with two explanatory variables. The sample size for each crop was
quite largé. Results of the fitted regression equations by applying OLS

' technique for cotton, wheat, and rice, were found to be quite insatisfac-
tory. Coefficients of multiple determination were found to be of very
small magnitudes, and in the same time, regression coefficients were
found to be statistically significant. These poor and contradicting results
led to the belief that such model is subject to either omission of variables
and/or heteroscedasticity. Attempts relying alternative specifications,
failed to avoid these contradicting results.

Investigation of available data indicates huge variability in crop
yields. To avoid heteroscedasticity, ( £ ) matrices were estimated for
cotton, wheat, and rice. The estimated ( X ) matrices were used to
compute the analogous ( & )™ for each of the investigated crops, which
used consequently in the estimation of coefficients of regression according
to GGM model. Results of applying this proposed technique indicate to
an obvious improvement in the coefficients of determination which was
found to be consistent with high levels of statistical significant for the
estimated regression coefficients.

References

1 — A. Zellner, “An Efficient Method of Estimating Seamingly Unre-
lated Regressions and Test for Aggregation Bias”, Journal of the

Statistics, American Statistical Association, Vol. 57, June 1962.

2 — A. Zellner, “Estimators of Seemingly Unrelated Regression : Some
finite sample results” Journal of Statistics, American Statistical
Association, Vol. 58, December, 1963.

3 — Khedeer, A. A., Evaluation of the Economic Feasibility of Tile
Drainage Project in A.R.E., Ph.D., Thesis, Dept. of Ag. Economics,
University of Menoufia, 1978.
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Table (2) : Results of Applying the Proposed Technique for Estimating
Effects of Wadi-El-Rayan Drainage project on yields of .

R cotton, wheat, and Rice.

4 =0.11 + 1.12 x 1i — 0.102 ti R? = 0.87
(15.99)  (—2.02) (20)

Y, =019+ 0.82x 1+ 0.119t R? = 0.90
(17.2)  (1.79) (21)

Y; =059 +076x1+ 0.05 t _ R? = 0.78
(6.51)  (1.10) (22)

where :

Y,i = Estimated cotton yield per feddan during i season.
Y, = Estimated wheat yield per feddan during i season.
Y3 = Estimated rice yield per feddan during i season.

X1; = Productivity of the some crop outside the project area. During
it season.

-

=timetrend ,i= 1,2, .cccciiiiiiiiiiiiiiiiiias , 8.

Under the false belief that the disturbance term related to different
observations are all assumed to have equal variance (67) reveals erroneous
and misleading inferences for population coefficents. In such nevertheless
the general Gauss-Markov provide the basisfor the relevant framework.

Applying GGM depend upon variance — covariance matrix ( $ %
which is ordinary unknown one possibility is to estimate the elements of
the ( )\which is ordinary unknown one possibility is to estimate the
elements of the ( X ) matrix from OLS residual as suggested by Zellner,
and using 2 - stage least squares for avoiding heteroscedasticity. The 2 -
stage Aitken estimator of (B ) is efficient and its asymptomatic
distribution is normal.

This proposed approach was empirically applied for available data of
Wadi - El-Rayan drainage project, which was executed in Fayoum
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( ﬁ ) matrix had been computed for each crop namely cotton, wheat, and
rice.)) The estimated variance-covariance matrices were used to comput
the analogous ($ )! for each of the investigated crops, which used
consequently in the estimation of coefficients of regression according to
generalized Gauss-Markov model — i.e.

B, = (X q":-l X X 3 Y)

Table (2) indicates regression estimates after eliminating heterosce-
dasticity and applying the generalized Gauss-Markov, given the first
specification, and using estimated ( i ) matrices for cotton, wheat, and
rice respectively. Applying this proposed technique resulted in an obvious
improvement in the coefficients of determination, which are estimated by
0.87,0.899, and 0.78 for cotton, wheat, and rice respectively, compared to
0.17, 0.06 and 0.29 for the same crops. This improvement in the
coefficient of determination was found to be consistent with high levels of
statistical significant for the estimated regression coefficients. Eliminating
heteroscedasticity by applying this proposed technique reflected also in
the change of the sign of (X1) regression coefficient for rice, turning from
negative to be positive, which agrees with a priori specification.

V : Summary and Conclusion. Applying OLS to heteroscedastic data
under conditions of restricted Gauss-Markov results asymptomatically less
efficient estimators. If heteroscedasticity exists, then proceeding with the
regression analysis.

(1) Appendix (1) represents elements of the main diagonal of ( # matrices for cotton,
wheat and rice respectively.
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Investigation of available data indicates huge variability in crop yields
as estimated by crop cutting experiments. Simple averages for crop yields,
as measured by crop cutting experiments conducted within the same
village, were computed for the time period of the combined sample.
Applying OLS for village annual means for estimating regression
coefficients lead also to poor and contradicting results. Exclusion of the
most odd observations in case of cotton revealed poor and unsatisfactory
results.

To avoid heteroscedasticity, the regression model for a given crop,
was specified in the following form :

Yijk = o + B, Xij + Botij + Uijk, i.e. 17)
- - - -
vill I xal ! [uill ]
¥il2 \ Xil J uil2
Yilk N Xil ' UilK
Yi21 | Xi2 2 Ui21
Yiz2 | %i2 2 ui22

=] : : : (18)

Yi2k [ Xi2 9 |+ Uizk
Yij1 | Xij J Uij1
Yij2 | Xij J uij2
vijk [ xij J uijk
L - L_ - - -

Estimating the coefficients of this model by applying the proposed
approach depepds on the estimation of ( X ) matrix, which can be
replaced by (&4 ).

—'27 —
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Table (1) : Results of applying OLS Method for Estimating Regression
coefficients for cotton, wheat and rice under different
specifications.V

First specification : Using Basic Data crop cutting Exp. :
Y; = 101 + 0.848 x;, —0.05 t R* = 0.17

(3.38) (—0.66) ~ (10)
Y, =5.13 + 0.295 x;, + 0.118 t R?> = 0.06

(1.73) (1.18) (11)
Y; =248 — 0.60 x; + 0.167t RZ=0.29

(— 1.52) (3.187) , (12)

Second specification : Using Annual Village Meams : .
Y, =—0.56+0.82 x; + 2.27 x, — 0.06 t R> = 0.11

(6.68)  (2.90)  (2.53) (13)
¥, =—5.15 1.00 x; + 5.69 x, + 0.13 t R* = 0.09

(5.68) (4.61)> (2.32) (14)
Y; = 3.36 — 0.46 x; — 1.52 x, + 0.15 t R? = 0.18

(—2.59) (0.82) (6.38) (15)

Third specification : Exclusion of the Most Odd Observation :
Y, =193 —0.23 x; + 2.94 %, + 0.23 t R? = 0.10
(1.52) (6.74) (5.21) (16)

(1) Where :
¥, = estimated productivity for cotton.
2 = estimated productivity for wheat.
¥, = estimated productivity for rice.
X; = Yield of the same crop outside the project.
X, = Soil classification. :
t = Time trend.

Source : Moussa. s.z., Economic Evaluation of Wadi El-Rayan project, M.Sc. thesis Dep. of
Ag. Economics, University of Menoufia, 1983.
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crops were expressed as dependent variables in a regression model with
two explanatory variables i.e., crop yields in the “without the project”,
and time. Time was inserted in the model to reflect the effect of
Wadi-El-Rayan Project.)

In symbols this model can be expressed as :-

Yijk = F (Xij, tij), where 9
Yijk = Yield of crop (i) in season (j), within the project area, village
(KZ).

xij = yield of crop (i) in season (j) outside the project.
tij = Time used to reflect project effect on crop yield (i) in the j*!
season.
i = Crop yields namely, cotton, wheat and rice.
J = Time elapsing since project execution 1, 2, ... 8
k = Village within the project zone,i.e.,1,2.................... ,48.

Results of the fitted regression equations by applying OLS technique
for cotton, wheat and rice are presented in table (1). The sample size for
each crop was quite large. It amounted to 580 observations for cotton,
compared to 500 and 190 observations for wheat, and rice respectively.
The results of regression equations were found to be quite insatisfactory.
Coefficients of multiple determination were found to be of very small
magnitudes. In spite of these poor coefficients of determination,
regression coefficients for the first explanatory variable were found to be
statistically significant at ordinary levels. Meanwhile regression coeffi-
cients for the second variable were found to be statistically significant for
rice only. These poor and contradicting results led to the belief that such
model is subject to either omission of variables and/or
heteroscedasticity.() Several attempts relying alternative specifications
including additional new explanatory variables were carried out. These
attempts however failed to avoid contradicting. It also failed to significant-
ly improve the magnitude of the coefficients of multiple determination.

(1) Khadeer, H. A., Evaluation of the Eéonomic Feasibility of Tile Drainage Project in
A.R.E. Ph.D. Thesis, Dept. of Ag. Economic, University of Menoufia, 1978.

Moussa. S.Z., Economic Evaluation of Wadi-El-Rayan Drainage Project, M.Sc. Thesis Dep.
of Ag. Economics, University of Menoufia, 1983. The investigator did not belief in
the second alternative of heteroscedasticity, so he carried out several attempts
modifying the model either in its functional form or number of explanatory
variables included. These additional explanatory variables, were soil classification
and underground water level.
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A
been suggested by Zellner”, where the following ( % ) can be used :
Km = KP ' '

IT = identity matrix of order T

It is well known that (Smxm) is an unbiased estimator of (¢ mm) and
that (Smp) is a consistent estimator of (emp)®. The resulting estimator of
(B) is given by :

B-(X3'x) (X}E-l Y) with, )
Asympt. var. - cov. (cﬁ Yy=0*(X $‘1X ) 8

In addition if the disturbance term (U) is free from autocorrelation,
( i ) can be written as a diagonal matrix with J* diagonal element given
by $2;. This estimator of B is called a two-stage Aitken estimator, because
its value is calculated in two stages. Firstly the OLS for each equation are
computed, the resulting residual are used to estimate variances and
coyariances of the disturbances. The second stage involves_substituting
(&) into (B) formula and calculating the elements of ( B ) vector.

The two-stage Aitken estimator of (B) is asymptotically equivalent to
Aitkén’s generalized least squares estimator and therefore to ML
estimator of (B). Thus this estimator is efficient and its asymptomatic
distribution is normal®®.

IV. Application of the Proposed Approach to Data of Wadi El-Rayan — -
Project.

Empirical application of the proposed approach relies on data
available for Wadi-El-Rayan drainage Project. This project was executed
in Fayoum governorate during 1973. To evaluate its direct effect yield of
crops, a ten years serigs-cross section data before and after 1973 were
utilized. The sampling of MOA, conducted crop cutting experiments in
this area for major crops, i.e., cotton, wheat, and rice. Yields of these

(1) A. Zellner, “An Efficient Method of Estimating Seemingly Unrealized Regressions and
Test for Apgregation Bias”. Journal of the Statistics, 1962, pp. 348 - 368.

" (2) Since we are concerned with consistency only, we could use T instead of (T-km) in

.. calculating the estimated of 6mp without affecting the asymptotic properties of the
estimator of B.

(3) A. Zellner, “Estimators of seemingly unrelated Regression Some Exact Finite Sample
Results” Journal of The Statistics, American Statistical Association, Vol. 58, December,
1963, pp. 977 — 992.
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III. Restricted VS. General Gauss-Markov :
case of Heteroscedasticity

3-1-Relaxing Assumption of Equal Diagonal Elements in the Nonscaler
covariance Matrix :

For the general linear Y = X B + U, where, E (u) = O, and E

(UiUi) = ¢? }: , heteroscedasticity exists if the diagonal elements of the
( £ ) matrix are not identical. Moreover, if the disturbance terms (ui) are
not serial correlated, $ ) matrix can be written as a diagonal matrix with
(j th) diagonal elements given by ( @ j?).(

Least squares estimators, given the assumptions of GGM being valid,
are BLUE for the standard linear regression. When the assumption of
spherical disturbances is dropped, whereby allowing for both heterosce-
dasticity and serial correlation, then :

cov (u) = E (UiUj) = ¢ i @ 5)

This case reduces to spherical disturbances if (Z ) is an identity
matrix. It is worth mentioning that it would be quite an exceptional case if
the ols estimators derived under conditions of restricted Gauss-Markov
coincided with those of the generalized case.

3-2-Using 2. stage Least squares for Avoiding Heteroscedasticity :

If the ( j: ) matrix is unknown, which is the ordinary case, then it can
be replaced by a consistant estimator ( 2 ). One possibility is to estimate
the elements of the ( £ ) matrix from OLS residuals. This approach has

3 -

vhere SMP = =—-lo_ t € mt ePtJ
t =1

Sl Syplpeeceeiaiiiiiiin.. 841t
S qesereetttetttiittiii ittt iiceaaaa, (6)
Smply  Spalqeecererieiiiiiii Sumlt

(1) The term ‘“Spherical Disturbances” is used to indicate the assumption of both
homoscedasticity and absence of serial correlation.

(2) (X)) is a positive-definite symmetric matrix of order (n) and ( ¢ ?) is an unknown
parameter.
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II. Properties of Ols Estimates Under Heteroscedasticity

Ordinary least square estimators derived under restricted Gauss-
Markov are known to be BLUE, provided that its assumptions, inclusive
of that for homoscedasticity, are satisfied. Reversally, ordinary least
square estimates derived from a set of observations satisfying all
assumptions of the restricted Gauss-Markov, exclusive of that of
homoscedasticity are no longer best. Yet they still to be unbiased. This

implies that the heteroscedasticity does not affect the condition of

unbiasness. Ordinary least squares applied to hetero-scedastic linear
model can still provide estimators satisfying the condition E (8 ) = 0 .
This result implies that heteroscedasticity as a consequence does not affect
consistency condition™.

Applying Ols to heteroscedastic data under conditions of restricted
Gauss-Markov results asymptomatically less efficient estimators. This
implies that elements of the variance-covariance matrix for the estimated
coefficients (B) differ from those estimated by the MLH. and those
obtained under conditions of the generalized Gauss-Markov which are
known to be asymptomatically efficient. Thus, estimators of the OLS
derived for heteroscedastic data under conditions of restricted Gauss-
Markov, are not asymptomatically efficient. Unbiasness of estimated
variances for these estimators is of special importance, notably when used
for constructing confidence intervals or testing statistical hypothesis. The
classicial standard formula for computing variances of the least squares
multiple linear regression estimators is given by :

Y=XB+U )
b = (XX)*!(XY), and @)
E{r'b = ¢ (XX), for homoscedastic models (RGM).

If heteroscedasticity exists, then proceeding with the regression
analysis under the false belief that the disturbance term related to
different observations are all assumed to have equal predetermined
variance ( 6° ) reveals erroneous and misleading inferences for population
coefficients. In such case, nevertheless, the general Gauss-Markov
provides the basis for the relevant framework with :

$b = (X31X),(X3'Y),and (3)
3b = (X3X)" “

{1) An estimator (B) is unbiased implies that it is consistent one, i.e., plim B = B.



AN APPROACH FOR MORE EFFICIENT ESTIMATORS
FOR PARAMETERS OF HETEROSCEDASTIC MULTIPLE
LINEAR REGRESSION MODELS :

CASES OF COMBINED
CROSS - SECTION/SERIES DATA.

By

OSMAN A. EL-KHOLEI and IBRAHIM S. ALY

I. Introduction

In accordance with the restricted Gauss-Markov theorem, it is
assumed that the disturbance term (ui) is distributed with zero mean.
Moreover, it is assumed that the variance- Covariance matrix ( ) is an
(M X M) symmetric diagonal one, with equal elements on the main
diagonal, i.e., E (UiUj) = 6 for i = j, and zero otherwise. Satisfying

these conditions in classical multiple regression theory is known as “case
of homocedasticity”.

In practice there is often no difficulty in assuming homoscedasticity of
errors in studies of macro time series since the orders of magnitude of the
variables are similar for different observations. In the analysis of
microeconomic data, however, where the observations are more likely to
involve substantial differences in magnitude,*the assumption of homosce-
dasticity turns not to be very plausible on a priori grounds. The
appropriate model in such cases is one with heteroscedastic disturbances.
In numerous econometric studies, especially those based on cross-section
data, the assumption of equal variance for all disturbance terms turns
often to be invalid.

The objective of this paper is to empirically provide an approach
whereby the estimators of the parameters of heteroscedastic multiple
linear regression models based on combined cross section-time series
data, become more efficient.

Authors are respectively, professor of Ag-Economics, University of Menoufia, and
Associate professor of Ag-Economics, University of Menoufia.
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Education

Primary school enrollment rate has reached an average of 93.5%.
107.1% for males and 79.7% for females. The percentage of pupils
reaching the sixth grade is 75.9%. But it goes without saying that the
average hides some poor performances. Thus in Egypt, the most populous
country, enrollment rate is 88% and 58% only for females, the percentage
of pupils reaching sixth grade is 64.8% only. Mauritania has 37%
enrollment rate, and 12% only for females. Somalia is not better, nor is
Djibouti ; but the two Yemens are better comparatively. In contrast,
countries like Jordan, Kuwait, Qatar have practically a 100% rate of
enrollment.

The number of students in secondary and higher education increases
systematically in most countries. What is at discussion is the relevance of
education to development needs of skilled labour, foremen and middle
technicians. Among the other aspects of education reform raised by
concerned people is the need to up-date and re-draft most of the curricular
and to improve the teacher/student ratio.

Health

Progress in this sector continued over the last few years. Now the
need for adjustment policies raises discussions in rich countries about the
possible contribution of the people to the cost of the full medical care
presently completely free of charge. In some other countries there is a
discussion about health care delivery systems and their efficiency in
particular with marketing and consumption of pharmaceuticals. Lately
issues related to various forms of pollution including imports of drugs and
canned foods which time validity is over or even those prohibited in the
country of origin. Industrial pollution of rivers and other water sources is
on the agenda. Anti-pollution measures in order to save the Nile are the
focus of the Egyptian government environment policy. Hopefully the
financial difficulties will not delay the enactment of those measures.
Pollution by pesticides is harder to evaluate. It calls for a serious study and
alternative means to combat plant diseases.
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between 12 and 15%. Comparison of these 1984 figures with those of 1980
reveals a certain degree of stagnation or slight growth (of about 1%).

Within this share of GDP the most dynamic branch was oil refining
with an increase in capacity of 17% between 1983 and 1984. Several Arab
countries, in particular in the Gulf, embarked on sizeable petro-chemical
plants. The installed capacity of the Arab countries represents 3.1% of the
world output in basic petrochemical products'V. Yet, plants cannot
produce at full produce at full capacity for many reasons, mainly the
non-tariff protectionist measures taken by the European Economic
Community in denial of past promises. The production of nitrogen
fertilizers is satisfactory : Jordan, U.A.E., Qatar, Tunisia, Algeria and
Saudi-Arabia are net exporters, while Syria and Egypt have a balanced
foreign trade. Cement output jumped from 55.3 million tons in 1980 to
75.1 million tons in 19852, On the other hand, sugar factories in the
region produce 54% of the total consumption, the output of sugarcane
and sugar beet seems to be the main constraints.

Energy

The salient feature in hydrocarbons is plans to expand the natural gas
network to cover household needs instead of the use of butane or
electricity. Energy conservation is on the agenda. Most countries
including some oil rich ones have raised energy prices. Progress in energy
conservation in industries is less advanced.

On the other hand, some countries have ready plans for the
introduction of major nuclear power stations of MW 1000. This drive
meets a sizeable opposition in the enlightened public opinion. Yet the
major practical constraint seems to be financial costs. In almost all Arab
countries there are research units working in the field of solar energy. Few
applications are already implemented, at least partially. They basically
concern the passive use of solar energy in heating and cooling. In Gulf
countries there are desalinization stations run by solar energy. As for
biomass, biogas and geothermic energy there are no noticeable applica-
tions so far.

(11) op. cit. p. 277.
(12) op. cit. p. 287.
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how vulnerable they were in case of a wheat embargo imposed in
retaliation to some OPEC actions. This year, Saudi Arabia realized a
surplus in wheat production over its consumption, not withstanding the
high costs incurred. Second, the fact that all Arab countries have a food
deficit ; countries like Syria, Algeria Morocco and Egypt which used to
export or to import a limited share of domestic consumption paid for by
selling abroad another agricultural produce (e.g. cotton) — suffer now
from huge deficits. In all cases food production became a strategic issue.
Established in 1970, the Arab Organization for Agricultural Development
chose as first action a comprehensive study on food security in the region.
It was followed by studies on water and soil resources. Most research
institutes have some work in this area either already completed, in
progress or on the agenda.

As for concrete projects, the most significant programme was to be
implemented in Sudan with Arab expertise and financing. In 1978 thirteen
countries established the Organization for Investment and Agricultural
Development in Sudan as an umbrella organization in charge of a whole
set of projects directed towards the development of Sudan’s important
agricultural potential. Yet, ulterior political developments left this major
instrumentality dormant. Many projects were implemented country-wise
in areas like land reclamation, introduction of high-yield or short-life
varieties of grain, increased supply of fertilizers, practice of greenhouse
agriculture, establishment of land and water master plans ... etc.
Up-to-date, these efforts have not increased the output significantly.
According to authorised Arab sources, the output of wheat increased
from 1980 to 1984 at a rate of 0.15%, while grain production had a growth
rate of 0.88%(%. For assessment purposes, the rate of demographic
growth was 3.3% during the same period. Noteworthy is the fact that in
1984 the region invested in agriculture US § 22.238 million against
$ 12,154 in 1980.

Industry :

The share of value added by manufacturing industries in the GDP
varied between a floor of 2.3% in Oman and a ceiling of 20.2% in
Morocco. In the seven most industrially advanced countries (Algeria,
Egypt, Jordan, Lebanon, Syria, Tunisia, Yemen PDR) the share was

(10) Arab Unified Economic Report. Op. cit. appendix 3/1 p. 249.
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Regional Co-operation

The Arab countries have a common language and culture, a common
history and geographical unity. People all over the region show a great
deal of solidarity and aspire to integration and even political unification.
Moreover, resource-wise Arab economies are more complementary than
competitive. At the governmental level there is a host of inter-Arab
institutions inspired by the ideal of integration. Yet nobody can disregard
that today’s set-up is the outcome of different developments in different
countries. It would be completely unrealistic to ignore political borders
drawn many decades ago. But it is true the other way around, those
borders could never be shielded completely. As mentioned earlier, the oil
money trickled down to all Arab countries did so in many cases without
being the result of a.deliberate policy. Many Arabs hope that the present
crisis would create its own tools of regional co-operation.

Subregional co-operation has taken, so it seems, the lead. The GCC
grouping of Saudi-Arabia, Kuwait, Oman, Qatar, Bahrain and United
Arab Emirates is fairly advanced in terms of integration since its mandate
covers not only the economy, but security and international relations. The
reunification of Yemen is always on the agenda of Sanaa and Aden. There
are moves towards subregional co-operation among the Maghreb coun-
tries. On the non-governmental level there are inter-Arab trade union
federations, an inter-Arab union for almost every profession, inter-Arab
cultural events are a fact of daily life... and there are 250 Arab multilateral
enterprises. The terrain is ready to take steps forward with view to full
co-operation. Technical assistance is needed to facilitate promotional
activities in various areas : joint seminars, encounters of businessmen,
co-operative research by centres from different countries, joint data
bases, inter-connection of telecommunication networks ... etc.

5. SECTORAL DEVELOPMENT

Agriculture

Lately agriculture has captured the interest of government authorities
and development experts in the region. In the fifties and sixties,
industrialization was perceived as the major undertaking. Agriculture was
to finance industrialization and industrial growth would, in turn, over the
next period provide the means of modern agriculture. Two factors have -
contributed to a shift in orientation. First, oil exporting countries realized

~16—
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important amount they invested in acquiring hard technology embodied in
machines and other equipment. Obviously it is now harder to hire foreign
firms and individuals in great numbers. It is high time then to use local and
regional expertise and to enhance it by the supply of research facilities. A
logical sequence in recruiting experts and hiring consultant firms might be
the following :

Priority must be given to the national even though he might be less
qualified than the foreigner. Learning by doing is a recognized practice. It
seems to be the best way to improve the qualification of local experts and
consultants. This calls for the mobilization of local experts and the
establishment of good contacts with those who emigrated.

In the second place are experts and consultants firms from other
countries in the region because they speak same language, share the same
cultural background and have usually dealt with similar situations in their
home .countries. To this effect, inter-Arab professional organizations
ought to establish a documented list of experts and consultants to be
circulated among Arab authorities.

In the third place are the foreigners. Here also a shift of orientation
seems necessary ; a growing share must be given to experts and
consultants from other developing countries. TCDC may be instrumental
in promoting this shift.

In the long-term the Arab states should aim at larger national
scientific and technological capacities. Because this is a time-consuming
process, it has to start as soon as possible. The two pillars of such a policy
are advanced studies in basic sciences on the one hand and the
familiarization with technology assessment and selection on the other.
The society as a whole must recognize scientific and technological
research as a strategic industry commanding the whole process of
economic and social development. This internal mobilization being done,
technical assistance could be delivered where it is most needed. In the
technology field, research is needed to upgrade some traditional techni-
ques to screen foreign technologies before the selection of what to import,
to adapt imported, techniques to local conditions, and to innovate.
Discipline-wise what the region needs mostly at the present stage is
biotechnology (for agriculture mainly), informatics (computing and
telecommunication) and new and renewable energies (mainly solar and
biogas).
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Human Resource Development

The financial squeeze is triggering important labour movements in
the region. Labour importing oil countries want the national to replace
imported labour as much as possible. This policy implies the need for
training in various sectors and for different age groups. Workers returning
home need job opportunities which may require retraining or recycling.
Beyond these emergency needs, Arab states have a structural problem :
how to put to work a young labour force and how to make it increasingly
productive. Education is not a new priority in most Arab countries.
Results attained in this field are honourable. Yet illiteracy remains high in
comparison with Latin America and South East Asia. The relevance of
education to development is subject to debate in most countries. The
labour productivity is low. Investing in raising it is not prohibitive. There -
is a common feeling in the region in favour of using all possible incentives
to make installed production capacities produce the maximum and
produce good quality also. Nevertheless, the real dimensions of human
resource are not often fully understood. It must not be reduced to
vocational training whatever its value may be. If the emphasis is placed on
labour productivity, it is quite understandable that what comes to mind
would be education, training, retraining and recycling. But it is generally
admitted that these processes should be recurrent in order to cope with
the rapid growth of stocks of knowledge, skills and information. On the
other hand, student or trainee, a person cannot acquire the best benefits if
physically or mentally handicapped by malnutrition or bad health. Due
attention has to be given to children and adolescents so as to make them
join the labour force in good shape. Thus human resource development
equates in fact with human development. This approach being new,
UNDP should help in identifying projects and in feasibility studies.
Nobody is selling human development and consequently no TNC will
suggest projects in this area. Whenever the authorities need advice they
turn naturally to the UN system. Accordingly, technical assistance in
improving productivity should be another priority, within the large area of
human resource development. Finally, Arab women are entering gradual-
ly, but by no means marginally, the labour market. This positive evolution
does not take place without problems. Identifying these problems and
helping in finding the appropriate solutions calls for technical assistance.

Science and Technology

During the “oil decade” (1974 — 84) Arab states spent billions of
dollars in buying “‘soft technology”, not to mention the much more

-_14 =
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present situation does not change those priorities. It simply calls for
rearrangement of projects within each area with view to a possible shift of
interest by the governments or lack of local inputs.

Food Security

Food remains a burning issue. Without underestimating the efforts
undertaken by governments aimed at reducing the gap between food
production and consumption, this gap is widening for the region as a
whole. The region is not self-sufficient in any of the major staple foods.
The deficit in grain is currently about 45% ; in wheat it rises to 66% .
According to the optimistic projection of the Arab Organization for
Agricultural Development this grain deficit would go down to 32% in
2000. For this latter year IFRI projections indicate 44%." Whatever the
arguments concerning the validity of these projections, it remains certain
that a serious food gap will exist as the region enters the 21st century. The
persistence of the food gap means that consumption is increasing and that
production is not keeping pace with it. In turn, rapidly growing cereal
consumption is an indirect evidence of poverty, a fact that deserves
particular consideration when adjustment policies are designed. On the
other hand, large food imports are a factor of rigidity, jeopardizing efforts
tending to reduce imports as one of the means for the liquidation of the
balance of payments deficit. Thus any significant increase in grain
production would help improve the balance of payments. Such increase
needs to be sustained through better soil and water management including
irrigation tools and projects. Yet a change of cropping patterns and
availability of high yield/short life seeds and the corresponding fertilizers
system help in realizing short term increases. Anti-waste measures in the
production chain (from the field to the bakery in the case of wheat) may
provide an additional increase. This of course entails motivating prices at
the farm gate. Yet it points also to a priority within the priority of food
security for projects related to grain production, handling, transportation
and storage as well as the improvement of the baking industry and the
introduction of other animal feed to avoid competition between man and
animal in the consumption of staple crops.

(9) Arab Unified Economic Report, 1985. Published (in Arabic) jointly by the Secreatariat
of the League of Arab States, Arab Monetary Fund, Arab Fund for Economic and
Social Development and OAPEC.

—13 -



62 L'EGYPTE CONTEMPORAINE

human face” ... etc. The precedent of the recessionary outcome that
occurred in some developing countries which followed the path advised by
the IMF, provide decision makers with second thoughts. The social impact
of any adjustment policy should be assessed against the poverty profile of
each country. Unfortunately data concerning income distribution and
poverty levels are scarce. The World Bank provides estimates of
percentage of population living under the absolute poverty level for three
countries as follows :®

Tunisia Egypt “Morocco
Urban Pop. 20 21 21
Rural Pop. 15 25 25

There is nothing that allows us to clearly think that the situation is
better in any of this group of countries.

¢) The third group consists of the poorest countries with the GNP per
capita less than $ 500. Some are famine striken and all are debt crippled.
The need for capital inflow is obvious. It is hoped that by cutting their
ODA, Gulf countries could keep-the level of aid to those least developed
countries as it stood in 1984. Even though, the international community,
especially OECD countries, should bear the share of alleviating the
suffering of the poorest and enable those countries to ‘develop.

Finally, the financial squeeze and its potential socio-economic and
political tensions have boosted the outflow of local capital. Capital flight is
common to most developing countries. The oil wealth and the shift to
“Open door” policies dramatically increased the volume of capital
involved. With cheap oil and adjustment policies, businessmen complain
of shrinking investment opportunities at home, hard credit given by a
banking system in trouble and political uncertainties. Consequently, they
prefer investing abroad.

4. Structural Issues

The new issues raised by the necessary adjustment should be viewed
against the structural issues identified generally as priority areas. The

(8) World Bank and International Finance Corporation ; Social Indicators of Development
1986.
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the governments were the major clients and in most cases a generous

one. The shrinking of public expenditure badly hurts business people. No
one has offered them a meaningful recycling/restructuring policy package.
Hard times make fatal the shortcomings in organization and management
or in business practices. Some big names in business have been forced out
of trade. In several countries the banking system is facing lack of trust,
~ decline in business and departure of some partners (the off-shore banks,
particularly important in Bahrain). Last, but not least, the exodus of
non-national workers brought down the demand on housing. The marked
decrease of rents has its effect on lowering the prices in real estate
markets. The same exodus has of course been detrimental to retail trade.
The recession is there. No solid evidence allows hope for better times to
materialize before 1990 — 1992 (OECD forecasts). How possible is it to
go through this financial squeeze without serious damage to future growth
nor threat of social unrest and undue political tensions ? That is the
dilemma that faces those countries which were previously put in a separate
category as “‘oil exporters — capital surplus”. Even in the short term one
should ask to what extent financial assets are, and will remain liquid ? Past
experience has shown that not only financial liquidation in unfavourable
conditions could be disasterous, but also that political measures could in
some cases impede the repatriation of some assets. '

b) As mentioned above, the squeeze of oil financing coincided in
the second group of Arab countries with a high level of indebtedness and a
huge debt service. Egypt is in the worst situation : drop in workers
remittances, in Suez Canal royalties, in value of its oil exports and more
than $ 40 billion in debts (including short term and suppliers credits).
According to World Bank estimates, the debt service in FY 1984/85
amounted to $ 3.9 billion or 40% of Egypt’s exports. For FY 1985/86 the
debt service was projected at $ 4.2 billion or 42%®. Tt is now expected
that the actual percentage is higher because of the dwindling down in oil
prices during the greatest part of 1986. Several countries in this group
have also debt arrears and are trying to negotiate the rescheduling of their
debts. Until this date, only Morocco has signed a stabilization programme
with the IMF(?, Others are advancing economic, social and political
arguments to achieve “adjustment with growth” or “‘adjustment with

~ (6) World Bank ; Arab Republic of Egypt, Current Economic dituation and Economic
Reform Program. October 22, 1986. Rep. No. 6195 EGT.

- (7) IMF, Annual Report 1986.
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3. Adjustment Policies

No doubt the severe financial squeeze was and is still felt all over the
region, at various degrees, but every where it is perceived almost the same
in comparison with the state of affairs before the dramatic slump in oil
revenue. The repercussions will be felt in all developing countries that are
used to Arab ODA as well as the multilateral financial organizations :
IDA, IFAD UNDP ... etc. Yet the crunch of the squeeze will be in the
Arab region for the above-mentioned reasons. Quite naturally Arab
countries resorted to a set of adjustment measures even though-authorities
avoid words like recession and austerity. A look on each of the three
groups of Arab countries would be in line.

a) Out of the first group, Iraq should be overlooked, since the
destructive dynamics of war have made any search of data for analysis
futile. Algeria, because of its large population and relatively limited oil
resource, has never known the state of abundance that prevailed in the
Gulf countries. Its main financial problem at present is the amount of debt
it owes the banks. The debt service was originally safely met by oil and gas
revenues. There is an obvious liquidity problem. Algeria has so far been
able to repay regularly its due debts and service interest, but nevertheless,
very recently it has introduced important policy measures which included
giving more room to private enterprise and certain cuts-in public
expenditure. On the contrary, there was, and still is, more room for
adjustment measures. As a matter of fact, the concerned governments
have so far resorted to the following measures :

— Cuts in public investment expenditure by delaying some development
projects and stretching others.
— Trimming wages and salaries, in particular fringe benefits.

— Drastic reduction in imports made possible by the slowing down of
investment and consequently in construction and related activities.

— Expulsion of non-national workers upon expiration of their contracts.

— Drawing on reserve funds and investment profits and financial assets
held abroad.

The private sector, instead of correcting these contractory measures
by expanding private business, is practically aggravating the recessionary
trend. This could be easily explained by the fact that the private sector in
the Gulf countries has historically been growing in the tertiary sector :
trade, finance, real estate, and construction contracts. In all those areas
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the ““oil decade” tourism in Tunisia and Morocco. They even invested in
building new hotels there. Consequently, prudence requires scrutinizing
the loss in tourism receipts consecutive to the unavoidable relative
austerity Gulf countries will be going through for several years to come.

Strictly speaking, financial flows (after elimination of remittances)
are multi-form and have been dispensed by a multitude of agencies. It is
very hard — if not impossible — to ascertain the sum total on a period of
ten years (1974 — 1984) and break it down to identify who got what and
from whom. Joint investment may be relatively easy to trace. Thanks to a
field study sponsored by OAPEC, more than 250 inter-Arab bilateral and
multilateral enterprises have been idenfied.¥ Arab private groups joined
in some of the above-mentioned enterprises in addition to joint
private-sector enterprises. The main recipients were Egypt, Tunisia,
Jordan and Sudan. One may cite the example of Egypt in this respect. The
equity capital of enterprises benefiting from Law 43/1974 encouraging
Arab and foreign investment, amounted to almost L.E. 3 billion, broken
down to : 25% Arab participation, 10% foreign and 65% Egyptian (public
sector enterprises and Egyptians mainly returning from Gulf countries).
Less visible and much more important is the assistance provided by Gulf
countries mainly to Arab countries suffering from war conditions such as
Egypt up to the Camp David accords, Syria and Iraq. This assistance has
continued for several years and has become kind of a regular contribution
to the budgets of the recipients. Its reduction, not to speak of its total
disappearance, would place a serious financial strain on those budgets,
over and above losses in exporting their oil and in workers’ remittances. In
addition, there are flows from national development funds and such
instrumentalities as the Islamic Bank, the OPEC Fund for International
Development, the Arab Fund for Economic and Social Development and
the Arab Bank for Economic Development in Africa. These are basically
for project financing. So far, only Saudi Arabia and Kuwait have kept a
high level of ODA ; more than 90% of total OPEC aid in 1984%. The
question is how long will they be able to provide the non-oil Arab
countries with $ 2195 million as they did in 1984 especially if the Gulf war
continues.

(4) OAPEC, The Arab Joint Entreprises. Kuwait 1986. Memo in Arabic, principal
investigator M. Massoud.

(5) OECD ; Twenty-Five Years of Development Co-operation. DAC Report, 1985. Paris,
1985.
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forbidden in the host countries. Thus this is a rare case where a low
propensity to consume is coupled with an incentive to invest that defies to
a certain extent the Keynesian analysis. However, the fact of the matter is,
that waves of departure following the 1974 oil price adjustment were soon -
followed by a stream of “remittances” pouring in the economies of labour
exporting countries. The extreme case in this respect is the Arab Republic
of Yemen where remittances reached a ceiling of $ 1.084 million in 1981
while the total value of domestic exports stood at $ 176 million only®.
Maghreb countries are ih an opposite situation ; most of their migrant
workers go to Europe (to France in particular) and few go to Libya. In the
middle, one can refer to various country situations in this respect. Thus
Somalia got in 1981 remittances in the order of $ 64 million compared with
total exports of $ 114 million. In Sudan in FY 1982 — 1983 remittances
amounted to $ 415 million while total exports did not exceed § 733
million. The Syrian situation was not that dependent since remittances at
their peak in 1981 only reached $ 582 million or one fifth of the value of
exports. In Egypt, for different domestic reasons, remittances peaked in
FY 1983/84 to $ 3931 million i.e. higher than Egypt’s share in oil exports
($ 2964) and of the same magnitude as the value of non-oil goods and
services exported during that year. With the situation being what it is, the
question arises how ready are the countries of origin for the tide of
returning workers ? Unfortunately, the climate of “easy money” that
prevailed in the region and the fictitious impression of prosperity that
excess liquidity always creates, pushed many relatively poor countries to
transgress the rules of sound financial management. Thus they borrowed
massively during the period of excess petrodollars recycled by Western
banks and governments. Now, in times of financial stringency, they face a
horrendous debt service. Egypt has to pay for an accumulated debt of $ 38
billion, the dazzling amount of $ 4.2 billion in debt service for FY
1986 — 87. Struggling against the threat of famine in major parts of its
- territory (aggravated by civil war) Sudan must honour a $ 5.7 billion debt
and simultaneously accomodate the return of their nationals from Gulf
countries.

As the term movements of persons covers also tourism, it is essential
to retain that around half the numbers of tourists in a country like Egypt
come traditionally from other Arab countries and in particular the Gulf
sub-region. On the other hand, the rich Gulf citizens discovered during

(3) World Bank : Arab Republic of Yemen, current position and prospects. March 17,
1986. Rep. No. 5621-YAR.
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2. The Trickling Down Effect

Prima facie, the sharp slump in energy prices is a blessing to non-oil
producing developing countries. In the case of the Arab states this
remains to be assessed against the negative effects incurred by non-oil
Arab countries when oil revenues shrunk dramatically as is the case now.
Certtainly merchandise trade among Arab states is too marginal to affect
exporters or importers. But this is not true when it comes to financial
flows and labour movements accross the borders. All and every non-oil
Arab country has got a share, great or modest, from the oil-revenue pie.

For the purposes of this overview, Arab countries are classified in
three groups.

a) Members of the Gulf Co-operation Council, namely Saudi-
Arabia, Kuwait, United Arab Emirates, Qatar, Oman and Bahrain as
well as other Arab countries members of OPEC : Iraq, Algeria and Libya.

b) Arab middle income countries : Syria, Lebanon, Jordan, Egypt,
Tunisia, and Morocco. This last group consisting of 6 countries only
contains 115 million out of the 1987 total population of Arab states, about
62%.

c) The least developed, low-income countries : Somalia (GNP per
capita $ 260) Sudan ($ 360) and Djibouti, and also the less poor yet least
developed : Yemen Arab Republic (§ 550) Yemen People Democratic
Republic ($ 550) and Mauritania ($ 470).

If one overlooks the financial flows within the GCC (Bahrain and
Oman) one can use the labour and capital movements to show to what
extent countries of groups (b) and (c) have become heavily reliant on
those of group (a) notwithstanding political disputes. It just happened that
oil was discovered, except in Algeria and Iraq, where the population was
clearly out of proportion with the labour force needed for development.
Thus the GCC countries, Libya and Iraq imported together millions of
migrant workers. Workers were attracted to the “oil rush” from many
parts of the globe, but at least 50% came from Egypt, Yemen (North and
South), Sudan, Syria Lebanon, Jordan and Palestine. Temporary resi-
dents, without any hope to acquire the nationality of the host country,
they were forced to save for the future at home beyond supporting
families left behind. Unlike those of the gold rush, these workers could
not spend their money in bars, whore-houses or gambling places, this is all

-7 -
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Emirates — taken together — dwindled from $ 186 billion in 1982 to $ 51
in 1983 and $ 6 billion in 1985, and no increase is expected for 1986(.
Among the Arab member countries of OPEC, some are in harder
conditions than the others. Iraq, because of the cost of war with Iran,
cannot afford considerable production cuts. Algeria, because of its high
level of debtedness ($ 25 billion), legitimately tries to obtain a deal that
allows it at least to cover debt services and essential imports. At this point,
it would be useful to recall that the term “Gulf countries” refers in this
article to Saudi-Arabia, Kuwait, United Arab Emirates, Qatar, Bahrain
and Oman, the members of the Gulf-Co-operation Council (GCC). Oman
is not a major oil exporter, it has reached a plateau of 500 000 barrels per
day. Bahrain’s production is almost negligible : 45,000 bd., its prosperity
has been based on banking and to a lesser degree on the aluminum
industry.

On the other hand there are three minor exporters in the region :
Syria, Egypt and Tunisia. Although their total exports have never
exceeded quite modest levels (11 million metric tons for Egypt, 5 million
for Syria highest point of exports in 1978, and 3 million for Tunisia in
1983). This coincided with some discoveries and all time high prices which
gave these exports great importance in domestic economics : value of oil
exports became in the early eighties the number one foreign currency
earnings source with oil sales representing up to 50% of the total value of
goods and services exports. These marginal producers were, according to
the price theory, to be thrown out of the market. The limited oil resources
now place Syria just in balance between oil imports and exports. Egypt
has been forced to cut its sales in 1986. Given the prevailing market price,
surplus disappeared from the Tunisian foreign trade®.

(1) Shireen T. Hunter, The Gulf Economic Crisis and its Political Consequences, The
Middle East Journal, Vol. 40, No. 4, Autumn 1986.

(2) For all data mentioned above see :
World Bank Country Reports :
No. 6195-EGT : Arab Republic of Egypt, October 1982.
5563-Syr : Syria, Recent Economic Development
5328 TUN : and Prospects, May 1986
Tunisia, Country Economic Memorandum October 1985.
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THE REVERSE OIL SHOCKS
HARSH EFFECTS AND MILD RESPONSES*

By :
ISMAIL SABRY ABDALLAH -

1. The Exporters

The repercussions of oil price readjustments enacted by OPEC in
1974 and 1979 are usually referred to as “oil shocks’. The term,
notwithstanding other connotations, implies the concept of a sudden and
severe increase in costs imposed externally and affecting simultaneously
all sectors of socio-economic activities. The present state of affairs in the
Arab region is not without resemblance to the state the industrial
countries knew in the second half of the seventies. Certainly the form of
financial strain is different, increase in costs in the first case and slump of
revenues in the latter one. Yet, the ultimate outcome in both cases is
basically the same, namely consumption cuts. But the comparison stops
here, the economic laverage, the social structures and the means available
to policy makers differ considerably. What should be retained is the
sudden and severe drop of oil prices and oil production by OPEC
countries. In fact, oil revenues did not slide down smoothly. The first oil
shock was when OPEC decided in March 1983 on price cuts in the range of
15% (from $ 34 a barrel to $ 29) and more importantly a cut of output of
nearly 50% (17.5 mbd instead of 34 mbd). The second reverse shock took
place in 1985 when Saudi Arabia initiated the policy to the defense of the
market shares by increasing output. The price went down consecutively to
less than § 10 a barrel which meant in real terms a return to the pre-1974
prices. This policy , judged disasterous by many oil exporting countries,
was abandoned late 1986 under-pressure from Saudi Arabia-supposedly its
main instigator. Now OPEC countries are trying again to stabilize the oil
price at § 18 a barrel almost half of the 1979 price, and seem resolute to
undertake production cuts necessary to prevent market gluts. This policy
is a rational one since it saves a real asset without storage cost from being
disposed of at an extremely low price. Yet in the short term, it means less
revenues than before. Qil exporting countries have to adjust to a situation
of low oil income. To illustrate the loss of financial resources, one can cite
the fact the oil revenues of Saudi-Arabia, Kuwait and United Arab

* The substance of this article was prepared originally under commission by the Bureau of
Arab States at UNDP Head Quarters. The present version, of course, is not a simple
reproduction.
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