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Figure 14: Simulation 1-GDP growth, alternative scenarios 

a. Different recovery dates 

 
 
b. Different Capital Shares 

 
Source: Authors calculations. 
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Figure 15: Simulation 2: GDP deviations from baseline level 

a. Different recovery dates 

 
 
 

b. Different Capital Shares 

 
Source: Authors calculations. figures shown are in percentage change with respect to the baseline scenario. 
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Figure 16: Simulation 3: GDP Deviation from the Baseline Level Arising from A Decrease 
in TFP Growth 

 
Note: Figures shown here are percentage change with respect to the baseline scenario. 
Source: Authors calculations. Figures shown are in percentage change with respect to the baseline scenario. 
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Table 1.a: Real variables  
Period average  1987-90 1991-98 1999-04 2005-08 

Percentage change 
GDP growth  5.4 4 4.1 6.4 
   Imports of goods and services 3.0 3.2 3.7 25.2 
   Gross fixed capital formation  -3.0 4.9 0.4 16.6 
   Private consumption  4.6 3.5 3.4 6.0 
   Public consumption 5.5 5.0 2.9 2.1 
   Exports of goods & services 11.5 3.3 10.2 23.4 
Shares  Percent of GDP 
    Imports of goods & non-financial services 35.1 28.6 24.1 34.4 
    Gross fixed capital formation 27.4 19.8 18.1 19.9 
    Private consumption 72.2 75 74.2 71.7 
    Public consumption 9.7 10.8 12.1 11.8 
    Exports of goods & non-financial services 23.9 22.9 19.6 30.9 
Gross domestic savings  16.3 14.3 13.9 16.5 
Source: Authors’ calculations based on Ministry of Economic Development and Central Bank of Egypt data.  
 
 
 
 
 
Table 1.b: Fiscal Variables  
Period average  1987-90 1991-98 99-2004 2005-08 
Budget Sector Percent of GDP  unless otherwise stated  
Primary balance  -12.0 3.2 -1.4 -2.0 
Change in primary deficit  percentage point  -1.7 1.9 -1.2 0.5 
Overall balance  -15.8 -3.8 -7.3 -8.0 
Change in overall deficit  percentage point  -2.3 1.8 -1.4 0.7 
Net public sector debt na 100.5 92.3 91.2 
Source: Authors’ calculations based on Ministry of Finance data. 
 
 
 
 
 
Table 1.c: Nominal Variables 

 Period average  1987-90 1991-98 99-2004 2005-08 
Percent  unless otherwise stated  

CPI inflation 18.8 11.5 4.2 9.6 
Average exchange rate  LE/US$  1.8 3.4 5.2 5.6 
Average tariff rate na 11.5 10.3 4.3 
Maximum tariff rate na 30 28.1 12.3 

Source: Authors’ calculations based on Central Bank of Egypt data.  
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Table 1.d: External Position Variables  
Period average   1987-90 1991-98 99-2004 2005-08

Percent of GDP  unless otherwise stated  
  Trade balance  -7.8 -14.8 -10.5 -12.4
  Suez Canal dues  Na 3.5 2.4 3.3
  Tourism Na 4.4 4.7 6.7
  Private remittances 5.0 5.1 3.4 4.9
  Private remittances  Bn US$  3.7 4.1 3.0 6. 1
  Current account balance  -1.3 2.5 0.7 1.8
  Foreign direct investment  Bn US$  1.0 1.0 0.7 8.6
  Foreign direct investment  1.3 1.9 0.8 6.7
Capital flows  Billion US$  unless otherwise stated  
  Net international reserves  1.7 14.1 13.6 25.2
  Net foreign assets, annual inflows  1.1 1.2 -0.9 7.5
  External debt  42.2 31.8 29.5 31.1
  External debt to exports  %  583 215.5 156 78.3
Source: Authors’ calculations based on Central Bank of Egypt and International Finance Statistics. 
 
 
Table2: Contribution to Growth by Demand Components, 1991-2008 

Period average 1991-1998 99-2004 2005-08 
Percent 

Consumption 144.7 63.3 44.5 
Private Consumption 127.4 54.7 40.5 
Public Consumption 17.3 8.6 3.9 
Investment -52.8 20.2 49.7 
Private Investment 50.6 -13.6 11.4 
Public Investment -67.8 29.9 40.9 
Exports 33.8 36.8 147.1 
Imports 25.8 20.3 141.3 
GDP 100 100 100 

Source: Authors’ calculations from the Ministry of Economic Development data. 
 
 
 
Table 3: Contribution to Growth by Economic Sectors 

 Period average 1991-98 99-2004 2005-08 
Agriculture 13.9 14.1 8.4 
Industry 33.9 28.9 38.3 
Services 52.2 57.1 53.3 
    of which 
    ▪ Suez Canal -2.1 5.4 7.4 
    ▪ Restaurants & Hotels 0.0 6.5 8.8 
 GDP 100 100 100 

Source: Authors’ calculations from Ministry of Economic Development data. 
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Table 4: Contribution to Growth by Factor Accumulation and TFP Growth 
Period average 1991-1998 1999-2004 2005-08 

percent 
Human capital 0.22 3.18 2.32 
Physical capital 1.94 2.42 3.36 
TFP 1.79 -1.49 0.7 
GDP growth rate 3.9 4.1 6.4 

Source: Authors’ calculations.  
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Annex 1: Determinants of the Current Account, 1967–2009 
Dependent Variable: CAUSB 
Method: Least Squares 
Sample: 1967 2009 
Included observations: 43 
White Heteroskedasticity-Consistent  
        
  Coefficient Std. Error t-Statistic Prob.   
LINV_CYC -5.71 2.03 -2.81 0.01 
LGDP_CYC 8.35 4.77 1.75 0.09 
LGOV_CYC 1.78 3.81 0.47 0.64 
DERP 3.28 0.59 5.6 0 
C -2.62 0.3 -8.86 0 
        
R-squared 0.54     Mean dependent var -1.17 
Adjusted R-squared 0.49     S.D. dependent var 2.67 
S.E. of regression 1.9     Akaike info criterion 4.23 
Sum squared resid 136.88     Schwarz criterion 4.43 
Log likelihood -85.91     Hannan-Quinn criter. 4.3 
F-statistic 11.26     Durbin-Watson stat 0.88 
Prob F-statistic  0 

 
CAUSB= Current Account in US billion of 2005 
Linv_cyc=investment deviation from Hodrick Prescott trend 
Lgdp_cyc=GDP deviation from Hodrick Prescott trend 
lgov_cyc=Gov consumption deviation from Hodrick Prescott trend 
Derp+Dummy for Economic Reform Program period 1+after 1991; 0 otherwise 
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Annex 2: Estimation of Labor Share in National Income for Egypt  
The labor share shows how much of national income accrues to labor. The narrow measure of 
labor share refers to the ratio of total compensation of employees  wages and salaries before 
taxes, as well as employers’ social contributions  over income  GDP . However, this 
measurement may underestimate the labor share because: 

1. National accounts do not include income generated from self-employment  owners of 
incorporated businesses  under total compensation.  

2. Employee compensation excludes some important forms of non-wage compensation; 
mainly earned by  non-paid family workers .  

3. In Egypt, according to CAPMAS25 data on labor force, these two categories  self-
employed and non-paid family workers  represent 27 percent of the total number of 
workers. Moreover, 70 percent of the private sector workers are working in 
unincorporated enterprises. Hence, they account for a substantial fraction of the 
workforce. 

Methodology 
4. Numbers of self-employed and non-paid family workers are obtained from Labor Force 

Sample Surveys produced by CAPMAS. 
5. Distribution of the two categories of workers over economic activities are obtained from 

the Egypt Labor Market Panel Survey  ELMPS 2006  produced by the Economic 
Research Forum  ERF , with the cooperation of the Population Council and CAPMAS. 
The 2006 distribution is applied to 2007’s number of workers mentioned above. 

6. Income of each category is estimated by multiplying number of workers in each 
economic activity by the average wage within the same economic activity. In the absence 
of accurate information on the two categories workers’ earnings, we assume that their 
income is similar to wages of employees in the same economic sector. In other words, we 
assume that corporate and non-corporate workers receive the same average 
compensation. 

7. Average wages are obtained from CAPMAS.  
8. Estimated income of self-employed is attributed to both labor and capital shares because 

they reflect both the returns on labor inputs and on capital investment. We do this by 
assuming that labor and capital shares are approximately the same for self-employed as 
they are in the corresponding ratio in the respective economic branch  obtained from 
national accounts 2006/07 .26  

9. Estimated income of  non-paid family workers  is fully considered as returns on labor 
input because it is assumed that non-paid family workers provide almost pure labor 
services.  

                                                            
25 Central Agency for Public Mobilization and Statistics, the official source for provision of data and statistics in 
Egypt. 
26 This is the best approximation we can do although we understand that it implicitly assumes that income shares 
are the same for establishments that differ significantly in size and structure. Another common convention is to 
allocate two-thirds of income to labor earnings and one third to capital income, but this remains a rather arbitrary 
measure to classify income of business owners. 
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10. Labor share in self-employed workers income, and estimated income of the non-paid 
family workers are added to the compensation of employees income  from the formal 
sector and listed in the national accounts  to obtain the total share of labor in national 
income. 

Estimation of labor share 

 
 

 
 

2  Another measurement would be to treat the totality of self-employed earnings as labor income, 
thus assuming that this category of workers provide almost pure labor services. This would give 
a total labor share in income of 36 percent. However, the shortcoming of this approach is that it 
tends to overstate the labor share of national income because, even in developing countries, the 
self-employed tend to have substantial amounts of capital in their businesses.  

Remarks 
11. Compensation of employees reported in national accounts refers to wages and salaries 

only and do not include employer social insurance contributions and benefits.  
12. Data of the Egypt Labor Market Panel Survey  ELMPS  2006 underestimates female 

work for self-employed workers and non-paid family workers in many economic sectors. 
Therefore, total number of workers in these two categories is believed to be 
underestimated.  

13. Our estimation is consistent with general findings that developing countries are more 
likely than rich countries to have low shares of employee compensation in GDP. 

Labor share in national income =  32% 
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Annex 3 - Estimates of the dynamic relationship between unemployment and growth in 
Egypt, and estimates of the employment elasticity to output growth 

 
Figure A3.1 shows the evolution of GDP growth and unemployment in Egypt for the period 
1980–2008. It shows a rising trend in unemployment during the eighties that coincides with a 
downward trend in growth. After that period, the series stabilize but with clear negative 
associations, especially in the early and mid-nineties, as well as in early and mid-2000s. 

Figure A3.1: Unemployment and Growth Rates 

 
Note: Data between 1985 and 1989 is not available for unemployment. 
Source: CAPMAS and MOED. 

 

To estimate the relationship allowing for a dynamic interaction between both variables, 
regardless of the order of integration of the two series, we estimated an Autoregressive 
Distributed Lag  ARDL  model. Initially lags of up to 3 years were considered, but different 
model selection tests  Akaike, Schwartz, R-Bar squared  indicated a  1,0  model was preferred. 

Table A3.1summarizes the error correction model  short run dynamics , and Table A3.2 presents 
the long run estimates. 

 
Table A3.1: Short-run dynamics of the relationship between unemployment and growth 
Error Correction Representation for the Selected ARDL Model 
ARDL 1,0  selected based on Schwarz Bayesian Criterion 
*************************************************************************** 
 Dependent variable is dUNEMPLOY 
 22 observations used for estimation from    4 to   25 
*************************************************************************** 

 Regressor Coefficient Standard Error T-Ratio[Prob] 
 dGROWTH -0.296 0.128 -2.318 [0.032] 
 dC   0.05 0.014   3.580 [0.002] 
 ecm -1  -0.383 0.126 -3.052 [0.007] 

***************************************************************************  
List of additional temporary variables created: 
 dUNEMPLOY = UNEMPLOY-UNEMPLOY -1  
 dGROWTH      = GROWTH-GROWTH -1  
ecm                    = UNEMPLOY +  0.773*GROWTH - 0.132*C 
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*************************************************************************** 
 R-Squared 0.396 R-Bar-Squared 0.332 
S.E. of Regression 0.009 F-stat.    F   2,  19  6.223 [0.008] 
Mean of Dep. Variable 0.001 S.D. of Dependent Variable 0.011 
Residual Sum of Squares  0.002   Equation Log-likelihood 73.555 
Akaike Info. Criterion 70.555   Schwarz Bayesian Criterion 68.918 
DW‐statistic  2.198 

*************************************************************************** 
 
Table A3.2 - Estimated long-run coefficients using the ARDL approach 
 ARDL 1,0  selected based on Schwarz Bayesian Criterion 
*************************************************************************** 
 Dependent variable is UNEMPLOY 
 22 observations used for estimation from    4 to   25 
*************************************************************************** 

 Regressor Coefficient Standard Error T-Ratio [Prob] 
GROWTH -0.773 0.379 -2.042   [0.055] 
C  0.132 0.020   6.746   [0.000] 

*************************************************************************** 
By means of the same method  ARDL  we examine the elasticity of employment to output 
growth in Egypt, using all available data. First we work with yearly information on employment 
and output for 1982–2009, and then we use quarterly information on employment and GDP.  

Table A3.3 and A3.4 summarize the long-run estimates of the elasticity with and without the 
deterministic time trend. The value and statistical significance of the elasticity decrease 
significantly when a deterministic trend is introduced in the model: from 0.53 it falls to zero. The 
long run is 6 years, according to the error-correction term estimate  Table A3.5 . The short-run 
elasticity  Table A3.5  is 0.29. 

Table A3.3: Estimated long-run coefficients using the ARDL approach  with deterministic 
trend  
ARDL 1,1  selected based on Schwarz Bayesian Criterion 
********************************************************************** 
 Dependent variable is LEMPL 
 24 observations used for estimation from 1985 to 2008 
********************************************************************** 
 Regressor Coefficient Standard Error T-Ratio [Prob] 
LGDP -0.008 0.404 -0.019 [0.985] 
C  4.094 0.795  5.151  [0.000] 
T  0.011 0.007  1.476  [0.156] 

********************************************************************** 
 
Table A3.4: Estimated long-run coefficients using the ARDL approach  without 
deterministic trend  
ARDL 1,1  selected based on Akaike Information Criterion 
********************************************************************* 
Dependent variable is LEMPL 
 24 observations used for estimation from 1985 to 2008 
********************************************************************* 
 Regressor Coefficient Standard Error T-ratio[Prob] 
LGDP 0.536 0.136 3.936 [0.001] 
C 3.205 0.663 4.832 [0.000] 

********************************************************************** 
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Table A3.5: Error correction representation for the selected ARDL model 
ARDL 2,1  selected based on Akaike Information Criterion 
**************************************************************************** 
 Dependent variable is dLEMPL 
 24 observations used for estimation from 1985 to 2008 
**************************************************************************** 
Regressor Coefficient Standard Error T-Ratio[Prob] 
dLEMPL1  0.295 0.217   1.356 [0.191] 
dLGDP  0.134 0.055   2.452 [0.024] 
dC  0.662 0.423   1.565 [0.134] 
dT  0.002 0.001   1.417 [0.173] 
ecm -1  -0.160 0.107 -1.495 [0.151] 

*************************************************************************** 
 List of additional temporary variables created: 
 dLEMPL   = LEMPL-LEMPL -1  
 dLEMPL1 = LEMPL -1 -LEMPL -2  
 dLGDP     = LGDP-LGDP -1  
 dT             = T-T -1  
 ecm          = LEMPL +  0.056*LGDP   -4.147*C  -0.012*T 
**************************************************************************** 
 R-Squared 0.488 Bar-Squared 0.346 
S.E. of Regression 0.001 stat.    F   4,  19  4.290 [0.012] 
Mean of Dependent Variable 0.011 D. of Dependent Variable 02 
Residual Sum of Squares E-05 uation Log-likelihood .819 
Akaike Info. Criterion 819 hwarz Bayesian Criterion .285 
DW-statistic 41     

**************************************************************************** 
R-Squared and R-Bar-Squared measures refer to the dependent variable dLEMPL  
 
Using quarterly data, the long-run elasticity is 0.4  Table A3.6 .  Based on the error correction 
term estimate  Table A3.7 , the long run is 2 quarters. The short run elasticity is close to zero. 
 
Table A3.6 - Estimated long-run coefficients using the ARDL approach 
ARDL 1,1  selected based on Schwarz Bayesian Criterion 
******************************************************************************* 
 Dependent variable is LEMPL 
 20 observations used for estimation from 2004Q2 to 2009Q1 
******************************************************************************* 
Regressor Coefficient Standard Error T-Ratio[Prob] 
LGDP 0.404 0.265 1.5236 [0.148] 
C 3.457 0.525 6.5888 [0.000] 
T 0.002 0.002 1.1601 [0.264] 

******************************************************************************* 
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Table A3.7 Error correction representation for the selected ARDL model 
  
ARDL 1,1  selected based on Akaike Information Criterion 
******************************************************************************* 
 Dependent variable is dLEMPL 
 20 observations used for estimation from 2004Q2 to 2009Q1 
******************************************************************************* 
 Regressor Coefficient Standard Error T-Ratio[Prob] 
dLGDP   0.04 0.062   0.656 [0.521] 
dC   1.81 1.018   1.778 [0.094] 
dT   0.001 0.001   0.813 [0.428] 
ecm -1  -0.524 0.232 -2.253 [0.039] 

******************************************************************************* 
 List of additional temporary variables created: 
 dLEMPL = LEMPL-LEMPL -1  
 dLGDP    = LGDP-LGDP -1  
 dT            = T-T -1  
 ecm          = LEMPL   -0.404*LGDP   -3.457*C -0.002*T 
******************************************************************************* 
 R-Squared 0.501 -Bar-Squared 0.368 
S.E. of Regression 0.005 -stat.    F   3,  16  8 [0.012] 
Mean of Dependent Variable 0.004 D. of Dependent Variable 0.006 
Residual Sum of Squares 0E-04 quation Log-likelihood 81.763 
Akaike Info. Criterion  76.763 chwarz Bayesian Criterion 74.274 
DW‐statistic  1.913   

******************************************************************************* 
 R-Squared and R-Bar-Squared measures refer to the dependent variable  dLEMPL  
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Annex 4: On the Use of Public Investment as a Counter-Cyclical Tool in Egypt: A 
Generalized Vector-Autoregression Approach 

Summary and policy implications 
This annex presents some evidence of the relationship between investment, in particular public 
investment, and growth in Egypt during 1960–2008.  The analysis is based on econometric 
estimation of a production function, which expresses output as a function of the capital stock and 
employment. The model is extended to incorporate restrictions imposed by long run relationships 
between Egypt and its main trading partners, namely the OECD and the MENA region. The 
main policy implications of these preliminary findings are: 

a) The impact of public capital on GDP is not big, and it is smaller than the impact of 
overall capital. Hence, policies conducive to private capital formation should, in general, 
be preferred as growth-promoting tools. To compensate a 1 percentage point growth 
slowdown originating from the shock to OECD growth, the capital stock has to increase 
by about 2 percentage points of GDP. 

b) From the policy perspective, it is important to differentiate between investment and 
public capital, as not every dollar of investment effort is translated into a dollar of capital 
stock. There are leakages or inefficacy of investment.  Hence, allowing space for 
inefficacy would imply an even larger amount of investment. However, this would imply 
that policy is validating the inefficiency, when it should be aimed at reducing it. 

c) Private capital decreases as public capital increases. We found a strong substitution effect 
of public and private capital in the short run. This explains the low productivity of public 
capital in the short run. In the long run, however, there is some evidence of these two 
factors being complements.  

d) These results point at the necessity of rigorous economic analysis of individual projects 
to ensure the rationale of public sector intervention, and to minimize the leakage from 
public investment to public capital.  Otherwise, the substitution effect and the inefficacy 
of public investment will lead to the undesired effect of increased public investment 
leaving the economy worse off. 

Some of these results are comparable to those reported elsewhere  The World Bank 2008 and 
Favero et al. 2009 , though different methodologies are employed. Robustness of these results, 
however, still has to be evaluated, given uncertainty about the quality of the data, and the limited 
degrees of freedom. Another crucial step is to incorporate the role of the financing  debt or taxes  
of the additional public spending. Probably this will require a modeling approach that 
complements the purely econometric estimation adopted here.  

Methodology  
Based on a production function approach, we verify the existence of a long run equilibrium 
relationship between output, capital stock and employment.27 This simple framework is extended 
to incorporate information from international factors that are relevant for the Egyptian economy, 
such as the oil price, and the output growth of OECD economies and the MENA region. 

                                                            
27 The data is annual from 1960 to 2008, and is an update of that recently used in the Egypt Development Policy 
Review (The World Bank 2008). Further work is currently being done to refine these calculations. 
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The enlarged system consists of 5 variables: Egypt’s GDP  EGDP , capital stock level  KSTO , 
OECD GDP  OECD , MENA GDP  MENA , and the oil price in real terms  OILPR .28 We restrict 
the system to two equilibrium relationships  cointegrating vectors  between these 5 variables, as 
these will impose constraints in the short run output fluctuations equation  error-correction 
equation for Egypt’s output , shown in Table A4.1.  To estimate the impulse-responses and the 
variance decompositions, we used a Generalized Vector Autoregression  GVAR  approach, 
which has the advantage of bypassing the ordering problem generally found in VAR analysis  
Koop et al. 1996  

The following results summarize the exercise:  

1. The error-correction equation for GDP has a good explanatory power  R-Bar of 56 
percent , and all the signs are the expected ones. 

2. There seems to be no major structural breaks in the relationship between these variables  
based on sum of residuals test and sum of squared residuals test . 

3. The variability of output in the short run is explained mostly by inertia of the GDP series, 
the OECD output, and regional MENA output   based on the forecast error variance 
decomposition . 

4. The impulse response functions show the expected responses to various shocks. The one 
we wish to highlight is the response of GDP to a shock in the capital stock  Figure  A4.1 .  
The magnitude of a shock is 0.5 percent of the capital stock29  or, close to 1 percent of 
GDP , and the response of the system shows that output increases by approximately 0.5 
percent during the 4 years following the shock. 

 
Table A4.1 – Short-run output fluctuations in Egypt 
Error-correction model  ECM  for Egypt GDP estimated by OLS based on cointegrating VAR 2  
******************************************************************************** 
 Dependent variable is dLEGDP601 
 41 observations used for estimation from 1968 to 2008 
******************************************************************************** 

 Regressor efficient ndard Error              T-Ratio [Prob] 
dLEGDP6011   0.457 0.142 -3.227 [0.003] 
dLKSTOTO1   0.490 0.122               4.005 [0.000] 
dLOILPRI1   0.027 0.013               2.018 [0.052] 
dLMEGDP651   0.293 0.120              2.455 [0.019] 
dLOEC60101   0.545 0.223   2.446 [0.020] 
ecm1 -1  -0.050 0.008              -6.162 [0.000] 
ecm2 -1  -0.003 0.008 -0.387 [0.701] 

******************************************************************************** 
 List of additional temporary variables created: 
 dLEGDP601   = LogGDP-Log GDP -1  
 dLEGDP6011 = LogGDP601 -1 -LogGDP -2  
 dLKSTOTO1  = Log KSTOTO -1 -LKSTOTO -2  
 dLOILPRI1     = Log OILPRI -1 -Log OILPRI -2  
 dLMEGDP651 = Log MENA GDP -1 -Log MENA GDP -2  
 dLOEC60101  = Log OECD GDP -1 -Log OECD GDP -2  

                                                            
28 Initially we omitted the employment variable given that it turned out statistically insignificant and the extremely 
limited degrees of freedom. Future revisions of this note will use output and capital stock per worker.  
29 This is one standard error of the series. 
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 ecm1            = -2.356*LEGDP601 + 0.857*LKSTOTO - 0.580*LOILPRI + 8.258*LMEGDP65 -
7.3349*LOEC6010; 
ecm2                = 2.223*LEGDP601 + 1.434*LKSTOTO - 0.090*LOILPRI -1.186*LMEGDP65 
 -4.504*LOEC6010 

******************************************************************************* 
 R-Squared 0.628 R-Bar-Squared 
S.E. of Regression       0.008 F-stat.      F 6, 34  [0.000] 
Mean of Dependent Variable 0 .021 S.D. of Dependent Variable 
Residual Sum ofSquares 0.002 Equation Log-likelihood 28 
Akaike Info. Criterion 136.227 Schwarz Bayesian Criterion 30 
DW-statistic 1.845   System Log-likelihood 90 
******************************************************************************* 
 
 

 
 
 
 
 

Figure A4.1: Response of Egypt GDP to a shock in the capital stock 

Generalized Impulse Response  s  to One S.E. Shock in the Equation for LKSTOTO 
 

 
The elasticity of output with respect to the capital stock as estimated from the previous exercise 
may still be of limited value for policy purposes for several reasons: a  It does not differentiate 
between investment and capital; b  It does not differentiate between public and private 
investment, assuming the same  productivity  for both types of capital. c  It does not contemplate 
possible responses of private capital to the shock in public capital. 

a. Investment is not the same thing as capital  
There are inefficiencies in converting a dollar of investment into capital, especially in the public 
sector.  There are alternative ways to estimate this inefficiency: one, is to follow Pritchett  2000  
based on a growth decomposition exercise for a sample of countries for over 30 years. He 
observed that total factor productivity  TFP  growth is extremely low, and even negative, and 
interpreted this as the result of an overstatement of the reported capital accumulation. Pritchett 



 50

points out that it is inappropriate to measure capital as the accumulation of depreciated 
investment efforts that are not necessarily effective.  Hence he estimated the growth rate of 
capital that would be consistent with TFP growth of between 0 and 1 percent per year. This 
growth rate is much lower than capital growth rate actually reported in the entire sample of 
countries. The difference between both is the degree of inefficiency in investment. 

Pritchett estimates the inefficiency across the world. For the MENA region, he estimates the 
efficacy of investment at 46 percent.  According to these estimates, every dollar of investment 
spending translates into 0.46 to the capital stock. 

The other approach to estimate the inefficiency is econometrically as proposed by Arestoff and 
Hurlin  2006 .  He estimates for some LAC countries the  efficacy  parameter at around 40 
percent, though the efficacy depends on the specific type of infrastructure and the amounts being 
invested, with efficacy falling as the magnitudes of investment increase. 

Both options indicate that assuming an effectiveness level of the order of 60 percent, at most 
would be realistic. Hence, if there is a shock to OECD growth of about 2 percentage points, the 
impulse response function of Egyptian growth will be of about 1 percentage point slower growth. 
To compensate that, the capital stock would have to increase by about 2 percentage points of 
GDP, which in turn would require additional investment of 3.3 percent of GDP. A relevant 
policy question is whether this additional space for ineffectiveness should be validated. Clearly 
the economic analysis of projects, and expenditure monitoring would tend to reduce this leakage 
of resources. 

b. Response of private sector to increased public capital 
To differentiate between the impact of public and private capital on output, we separated the 
capital stock into its public sector and private components. The data comes from the Egypt 
Development Policy Review  DPR . 

Table A4.2 shows the equation for Egyptian output growth. The regression shows improvement 
in the explanatory power  to 64 percent, compared to the previous 56 percent .  The impulse 
response function  Figure A4.2  shows that a 1 percent of GDP shock to public capital increases 
output by about 0.15 percent.  This extremely low value is probably due to the decline in private 
capital in the short run  Figure  A4.3 . However, in the long run there seems to be positive 
response of private capital to the increase in public capital. Certainly, the modeling effort has to 
be refined to include the financing effects of the additional public spending, but the limited 
degrees of freedom might force an alternative strategy to the strictly econometric one, along the 
lines described by King  1995 .   

In Table A4.2 we can also appreciate a different impact of private and public capital stocks on 
growth. The short run impact of the private stock is 1.8 times that of the public sector. The 
statistical significance of both coefficients also differs, with the public sector coefficient being 
insignificant at the 5 percent confidence level. In the long run there are even more striking 
differences, that still have to be validated.    

The main policy implication of these results is that, to avoid the substitution effect and maximize 
the impact of public spending on output and social welfare, it is a necessary condition to do 
rigorous economic appraisal of projects that begin by verifying the rationale for public 
intervention in specific activities. 
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Table A4.2: Short run output equation, differentiating public and private capital 
ECM for variable LEGDP601 estimated by OLS based on cointegrating VAR 2  
************************************************************************ 
 Dependent variable is dLEGDP601 
 41 observations used for estimation from 1968 to 2008 
************************************************************************ 

 Regressor Coefficient Standard Error T-Ratio[Prob] 
dLEGDP6011 -0.474 0.124 -3.810[0.001] 
dLKSTOPUB1 0.201 0.108 1.864[0.071] 
dLKSTOPRI1 0.363 0.084 4.339[0.000] 
dLOILPRI1 0 .032 0.014 2.291[0.029] 
dLMEGDP651 0.205 0.098 2.097[0.044] 
dLOEC60101 0.301 0.183 1.644[0.110] 
ecm1 -1  -0.0473 0.007 -6.494[0.000] 
ecm2 -1  -0.018 0.007 -2.487[0.018] 

************************************************************************ 
 List of additional temporary variables created: 
 dLEGDP601     = LEGDP601-LEGDP601 -1  
 dLEGDP6011   = LEGDP601 -1 -LEGDP601 -2  
 dLKSTOPUB1 = LKSTOPUB -1 -LKSTOPUB -2  
 dLKSTOPRI1  = LKSTOPRI -1 -LKSTOPRI -2  
 dLOILPRI1       = LOILPRI -1 -LOILPRI -2  
 dLMEGDP651  = LMEGDP65 -1 -LMEGDP65 -2  
 dLOEC60101    = LOEC6010 -1 -LOEC6010 -2  

 ecm1                 =  4.2030*LEGDP601+ 2.5034*LKSTOPUB-
1.3201*LKSTOPRI +1.3216*LOILPRI -7.0216*LMEGDP65 -
0.78338*LOEC6010; 
ecm2                   = -0.73984*LEGDP601-1.9216*LKSTOPUB+ 
1.4130*LKSTOPRI -0.85086*LOILPRI - 2.3742*LMEGDP65 +  
4.6655*LOEC6010 

************************************************************************ 
 R-Squared 0.707 Bar-Squared 
S.E. of Regression 0.007 tat.    F   7,  33  3[0.000] 
Mean of Dependent variable    0.021 D. of Dep. Variable 
Residual Sum of Squares 0.002 uation Log-likelihood 83 
Akaike Info. Criterion 40.083 hwarz Bayesian Criterion 29 
DW-statistic .756 stem Log-likelihood 99 
 

Figure A4.2: Generalized Impulse Responses to One S.E Shock In The Equation for 
LKSTOPUB 
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Figure A4.3: Generalized Impulse Responses to One S.E Shock in the Equation for 
LKSTOPUB 

 
 

The above results are comparable to those of a previous World Bank report, which we reproduce 
here for the sake of completeness. That report tackled two questions30:   1  Are private and public 
capital substitutes  i.e. could one be replaced by the other ; and  2  Which contributes more to 
generate the output? To answer them, the DPR estimated a production function where labor 
combines with composite capital, that in turn consists of a combination of private and public 
capital where the degree of substitution between the two is estimated.   

More formally, 

αψ
α

ψψ δδ −−+= 1])1([ LKKAY PRIPUB  

where Y represents aggregate output, A is the efficiency parameter, K represents capital, the subscripts 
PUB and PRI denote public and private respectively, δ indicates the relative importance of public capital, 
α is the share of overall capital in production, and ψ is a parameter directly related to the elasticity of 
substitution between private and public capital  more precisely, the elasticity .  
  

A constant-elasticity-of-substitution  CES  production function forms the composite capital from 
combining public and private capital; and a Cobb-Douglas production function combines this 
composite capital with labor to produce the final output. 

As is standard in the literature, the regression equation is estimated in growth rates  not levels 
expressed above  to make the series stationary and avoid spurious correlation 

•
••

••

−+
−+
−+

+= L
KK

KKKKAY
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δδ
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where a dot above a variable denotes growth rate. This function is estimated applying non-linear 
least squares with annual data for two periods: 1960–2006  which has more observations  and 
1983–2006  which includes only the years with better quality data .  For technical reasons, 

                                                            
30 The material that follows reproduces Annex 1 of that report. 

ψ
σ

−
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2)1( ψρ −=  is estimated  not ψ , from which σ is calculated using the restriction that 
1<<∞− ψ .   

Table A4.3 shows that the estimates for the two periods are of similar orders of magnitude. 

Table A4.3: Estimate of parameters 
Period α δ ρ σ 

1960-2006 0.35 0.21 1.09e-12 986895.1 
  0.091   0.486   9.10e-06   

1983-2006 0.29 0.16 1.45e-10 83055.52 
  0.165   0.535  .0001383  

Notes: Standard Errors in parentheses. 
Source: World Bank  2008 .  
 
The α  capital’s share of output  estimated for the 1960-2006 period is 0.35, close to 0.4 assumed 
for the Solow growth decompositions and similar to estimates for other countries. The estimated 
ρ is small which implies a very high elasticity of substitution between public and private capital, 
σ,  and that ψ is close to unity.  The relative contribution of public capital in the formation of 
composite  or overall  capital in the economy, δ, is estimated to be 0.21: in other words, private 
capital’s contribution to the economy’s productive capital stock was four times that of public 
capital.   

 
 



Annex 5 - Statistical Appendix 

Table A5.1 - Basic Macroeconomic Indicators 
  YR91 YR92 YR93 YR94 YR95 YR96 YR97 YR98 YR99 YR00 YR01 YR02 YR03 YR04 YR05 YR06 YR07 YR08 

GDP  US$  35851 41876 46294 51697 60138 67640 78466 84829 90597 97954 90284 84206 80288 78782 89601 107426 130433 162818 
GDP Per Capita  Current US$  607 694 753 825 942 1039 1183 1255 1316 1396 1262 1155 1081 1040 1161 1367 1629 1997 
Population growth  %   2.24 2.08 1.96 1.91 1.91 1.91 1.90 1.90 1.90 1.91 1.92 1.92 1.92 1.91 1.90 1.88 1.86 1.83 
GDP growth  %  3.7 1.9 2.5 3.9 4.7 5.0 5.3 4.1 5.4 5.9 3.4 3.2 3.1 4.2 4.6 6.9 7.1 7.2 
GDP growth by Sector  %   
   Agriculture 2.4 2.0 2.5 3.8 2.9 3.1 3.4 3.6 3.5 3.4 3.7 3.6 2.8 3.4 3.3 3.2 3.7 3.3 
   Industry 4.8 1.6 2.2 5.5 5.0 18.0 -7.0 4.0 6.6 5.3 3.1 3.6 1.6 2.6 4.0 9.8 8.0 30.5 
   Services  3.3 2.1 2.7 3.0 5.0 -3.3 16.1 4.2 5.3 7.0 3.5 2.8 4.2 5.5 5.4 6.2 7.4 -6.8 
GDP growth by demand 
component  %                     
   Private consumption  %   4.14 3.27 2.97 4.23 3.32 4.02 4.21 2.24 4.62 5.15 3.99 2.17 2.33 2.10 4.83 6.44 6.94 5.73 
   Gross Fixed Capital Formation  

%   -8.59 -3.42 -13.36 10.42 6.42 11.35 13.38 22.64 3.93 -2.30 -2.19 5.51 -8.74 6.17 14.22 13.79 23.76 14.81 

 Share of GDP  % GDP  
    Private consumption 84.18 83.03 84.41 84.86 85.00 87.31 88.49 88.00 86.64 87.06 86.59 86.36 85.70 84.42 84.29 82.89 83.73 83.20 
    Gross fixed capital formation 23.73 19.91 18.69 19.43 19.17 17.31 17.94 21.33 20.81 18.94 17.73 17.81 16.31 16.40 17.92 18.73 20.85 22.28 
    Gross domestic savings 15.82 16.97 15.59 15.14 15.00 12.69 11.51 12.00 13.36 12.94 13.41 13.64 14.30 15.58 15.71 17.11 16.27 16.80 
External Sector 
  Trade Balance  US$  -7175 -6174 -7003 -7310 -7854 -9498 -10219 -11771 -12563 -11472 -9363 -7517 -6615 -7834 -10359 -11986 -16291 -23415 
  Current Account Balance  US$   3820 2670 2295 410 386 -185 119 -2479 -1724 -1163 -33 614 1943 3418 2911 1752 2269 888 
  Foreign Direct Investment  
US$  1,125 1,152 1,140 1,321 783 627 770 1,104 711 1,656 509 428 701 407 3,902 6,111 11,053 13,237 

  International Reserves  L.E  15130 14244 14147 14809 14781 19302 22931 28559 34572 
    In months of imports of Goods 

and NFS          8.0 7.9 8.7 9.1 7.6 7.7 7.2 7.5 6.6 

  External Debt  US$  30,136 30,905 32,967 31,047 28,769 27,946 27,846 27,196 25,345 28,661 29,396 29,872 28,949 29,593 29,898 33,893 
  External Debt to Exports  %  249.9 257.2 227.2 203.7 173.5 179.3 180.0 152.7 135.0 171.2 157.6 127.5 100.3 82.4 70.4 59.9 
  Interest Payments to Exports  
%    10.7 10.7 9.2 7.8 6.0 4.6 5.1 4.3 3.9 4.1 3.4 2.5 2.0 1.6 1.4 1.2 

  Nominal Exchange Rate  eop  
end of Year  3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.7 4.5 4.5 6.2 6.1 5.7 5.7 5.5 5.5 5.5 5.7 

 Real effective exchange rate 94.9 100.0 107.0 112.6 119.7 123.5 125.4 127.9 128.6 125.6 111.9 141.3 112.8 88.4 92.1 99.6 91.7 88.8 
Public Sector 
  PS. Overall Balance  % of GDP  7.3 5.5 3.6 2.1 1.2 1.3 0.9 1.0 3.6 3.9 6.0 10.2 10.4 9.5 9.6 8.2 7.3 6.8 
  Net Public Sector Debt  % of 
GDP  731.5 545.2 356.3 211.3 124.4 130.6 87.6 98.1 355.1 394.0 601.7 1015.7 1043.3 945.3 959.0 815.7 734.4 682.5 

Economic Activity 
  Unemployment  %  11.1 11.3 11.8 9.5 8.1 8.0 8.2 9.0 9.2 10.2 11.0 10.3 11.2 10.6 8.9 8.7 
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Table A5.2: Domestic and international financial intermediation 
  1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 
 Money Supply 
      Annual growth  %  na  12.0 16.3 15.4 11.9 10.8 11.4 11.6 12.1 1.9 7.4 11.9 12.4 15.5 15.6 21.8 20.1 29.9 
       Policy interest rate* na  na na na na na na na na  na na na na na 9.5 8.0 8.8 10.5 
Credit market 
      Total Credit growth  %  na  1.5 4.9 11.7 11.5 16.9 17.8 15.3 21.3 11.6 12.4 11.9 7.6 8.9 10.6 9.2 4.3 7.5 
      Total credit  % GDP  89.3 73.3 68.9 68.3 65.3 67.9 69.0 73.6 83.4 84.2 89.7 95.0 92.8 87.0 86.7 82.5 71.3 63.8 
      Credit to the private sector growth  %  na  5.1 21.5 22.9 33.1 27.2 27.5 25.5 24.6 13.4 9.6 11.5 6.6 4.5 3.6 8.6 12.3 12.6 
      Credit to the private sector  % GDP  28.3 24.0 26.2 28.5 32.6 36.8 40.5 47.1 54.8 56.2 58.4 61.6 59.6 53.6 50.0 47.4 44.1 41.3 
      Headline lending interest rate** na  na na na na na 13.2 13.2 12.8 13.1 13.6 14.1 13.5 13.3 13.4 12.5 12.6 12.0 
Capital markets 
Price index EGX30 - End of June  Base year Jan 
1998=1000  na na na na na na na 794 835 864 593 472 776 1,441 4,829 4,773 7,803 9,827 
     Market capitalization  % GDP  30.8 31.3 36.0 35.6 62.6 61.0 80.8 90.8 
Inflation:  % p.a.  
    CPI 14.7 21.1 11.1 9.1 9.4 14.5 6.2 5.7 3.7 2.8 2.4 2.4 3.2 10.3 11.4 4.2 11.0 11.7 
   WPI*** 16.2 18.5 10.2 4.7 5.4 10.1 4.8 0.6 1.7 1.6 1.3 3.5 11.6 17.3 9.9 4.1 11.8 17.6 
Total capital inflows  net   % GDP  
  - FDI  net  3.1 2.5 2.2 2.5 1.2 0.9 0.9 1.1 0.7 1.6 0.5 0.5 0.8 0.3 4.3 5.6 8.1 7.4 
  - Portfolio  net  0.0 0.0 0.0 0.0 0.0 0.4 1.9 -0.4 -0.2 0.5 0.3 1.2 -0.5 -0.1 1.5 1.9 -1.1 -1.4 

Notes: *Overnight CBE deposit rate; ** Lending 1 year; ***+ Starting September 2007, The WPI has been replaced by the Producer price index  PPI . 
 

 
 




