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I- Introduction:

In underdeveloped and developing counftries, manpower &as
a factor of production represents 2 bottleneck for social and
economic development. This is so because of the lack of the
required skill for the different jobs. The majority of the Man-
power in these countries is unskilled. This necessitates in the
short~run the importation of experts from more advanced countries.
Mesnwhile in the long-run policy, the preparation of citizens to
replace those imported ezperts has to be conslidered very care-
fully. As 1t is well-known, industry, and speciaily heavy
industcy is the back-bonse 4f fast economic development in any
country. Industrialization in turns assds different categories
of gkill and know-how. Thisg requires accordingly different
Lavels ¢f tralning and education. S, the gountry has to plan
for this in two directions simultaneouslys—~

1. Short~term Manpower plannings-—

1

his means the preparation ¢f Menpower with the required
skill
the urgeat needs of the establishsad factories. For this reascn,
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levels of .8 and experience as gquickly as possible to cover

ta

tralping centers have te be crealhisd for training the reguired
Manpower in sShort periods. Alse we can make use of the exper—

ience of foreign as wsll as lecal experts in this direction.

2. long-Term Manpuwe* planning

To graduate a student from the first stage of sducation,

. l.es primary education, till the highest stage, l.e. the Univer-
sity, a long period is clearly required. Thisg indicates the
imporftance of long-term Manpower plavning. To achleve the

targets of social and econcmic plams, we must prepare the necessary
Manpower having the suitable skill and experience.



Accordingly the different levels of education have to be
reorganized and expanded; specially the technical education.
The education and training system in the U.A.R. has developed
and its capacity has expanded considerably during the last 10
years, yet much has still to be done to cope with the ever
increasing needs in a soclety which is rapidly becoming indust-

rialized.

Planners can make use of the conclusions and recommendations
given in the different researches concerning ilanpower Planning as
these are the fruits of the experience and studies of experts
in this field.

The bases on which this research is conducted, are the
same ones agreed upon in the research "jJlanpower Requirments
For the U.A.R. For the Period 1960 - 1985, Memo. No. 431l.
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1I- Efforts In The Institute of National Planning

Due to The importance of this study, many efforts had been
done in the Institute of National Planning trying to give useful
conclusions to help the planners in preparing their plans for
training and education. Groups of experts carried out the work
and at present there is a new group in the Institute preparing
a more developed research concerning the subject of long~term
paapower planning, taking into consideration the indicators and
the trends which were not tangible in the previous researches.

=\
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Many memoranda(i'have been. published in this subject
containing the results of these recsearches.

In the annual TLong-Term Training Program of the Institute
there 1g a special group for lianpower Planning, its purpose is
to prepare the necessary Manpower planners for the different
ingtituticne. |,

The Instvitute in cecoperaticn with different institutions

(Ministry of High Educaticn, Ministry of londustry, ete.), held
the seminars o discuss the problem of Manpower planning in the
U.A.R. trying to get useful solubicns. Due to the importance of
Manpower planning, the Government, very recently decided to form
& central Orgenization for plaunning, one of ibts main departments

18 the Manpower planning department,

\4

(1) See References Page (25).



III. Manpower Planning Model On the Computer:

A1l the calculations which were necessary for the previous
researches concerning long term manpower planning were prepared
manually using the normal desk calculator which requires a lot
of efforts and a considerably very long time. Also these
calculations can not be considered completely perfect due to the
probability of errors in this case.

For these reasons we tried in this memo. To prepare a
Manpower Planning liodel on the IQB.Mg 1620 computer available 1n
the Operations Research Center. The use of the computer to
solve this problem has the following acvantagess-

1. Saving of time and efforts.
2. Giving completely perfect results.

3. Once the program is prepared 1t can be used for
several alternatives of input data.

4, The previous researches could not be in coincidence
with the preparation of National Plans due to the
delay in giving the results.

Tn what follows we give an illustration of the program
used, the input data and the results.

—
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IV. FORTRAN PROGRAM FOR THE PROBLEM:

The program for the problem is written in FORTRAN language.
It is internally divided into the following sections.

1, Calculation of the Value Added:

Here we considered the year 1960 as the base year, and
then we applied the following formula:

Pl b il

where

v, = Per capita velue added at year %7
V= Per capita income at year %

Nt = Total population at year ©

(at base year, t = 0)

LS e T e s bo a spec1zﬂc sector of the economy. v/

. S

As the available data for the computation of the value added
are the national income and the value added for every sector,
the equation used in the present program becomes:-

+1

v t ) Sl t ) Srnins 4

e (Y % <N

ol
/’\__-\—_

In this study the whole economy is divided into 19 main
.sectors as follows:

l. Agriculture.

2. llining and Quarrying (excluding Vil extraction).
3. 0il extraction and 0il producte.

4, Total llanufacturing Industries.

5. Electricity and Public utilities.

6. Construction.



7. Transport.

8. Trade and Finance.

9. Services.
10. Eoéd, Beverages and Tobacco.
11, Spinning, Weaving, etc.

12. Clothes and Shoes.
13. Wood and Paper.
14, Printing and Publishing.
15. Leather and Rubber.
16. Chemicals (excluding Oil extraction).
17. Non-metallic.
18. Bagid'M§§§%lic.
19, Me§aillc Products and iliscellaneous Iadustries.

The values of the parameters 2y and 25 were estimated, for
each industry seperately, in an international cross—section

analysis - .
In the program the following symbols are used:

VA(I,IT) = the value added for sector
(I) at 'year (IT)

ST =_§§piona1 income for year G,
AY. ;ﬂNational_income for the base -year. .
ACI) = a4
B(I) = a2i :
BN(IT) = Population in the year CEE) o
AN = Population in the base year.
VO(I) — Value added for sector I in the base year.

(1) Dr. Linnemann, Long-Term Manpower Planning Research.
The Long Development of Different Sectors of the U.A.R.
Economy Memo. No. 285, T.NePoy Apmil 19654
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The computer will give directly a table containning the
value added for each sector of the economy during the period of
estimation (1960-1985), every 5 years.

The data necessary here are:-

1. The national income Y(I@), of the year (IT). \
2. The national income AY, of the base year.

5. A(I)

4, B(I)-

5. The population BN(IT) in the year (IT).

©. The population AN in the base year.

7. The value added for each sector.VO(I) at the base year.

2. Calculation of Labour Productivity

For estimating the labour preductivity, the period (1960 -
1985) is divided into 2 sub-perioeds, i.e. from 1960 - 1975 and
from (1975 - 1985). The reascn of this division is the variation
of the estimated rate of increase of labour productiyity of some
industries along both periods. Productivity is estimated accord-
ing to the following equation.

BL o= BY T r)?

where
Pi, = labour productivity at year t for sector i.
Pi, = .2 . " base year for sector i.
r = annual rate ¢f increase of labour preducti-

vity estimated from international cross-
section analysis.

In the program the following symbols are used:-

Vi T
VI(I)
R(I)

the labour productivity for sector I at year (IT)
the labour productivity for sector I at base year,
annual rate of increase of labour productivity.

il

I
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The computer will give directly a table containing the
labour productivity of each sectior of the ececnomy during both
periods of estimation 1960 - 75, 1975 - 85, every five years.

The data necessary here arei-—
1. Labour productivity at base year for each sector VR(E) <

2. Annual rate of increase of labour productivity fcx each
sector R (I) for the period 1960 - 75, and F(I) for the
period 1975 - 1985.

3, Total Numper of Labour Force:—

.~ As it is well known, labour productivity i1s the result orf
dividing the value added by the labour Iorce for each sector in
the corresponding period, il.e.
Value added
Productivity

W v
Wl £ = ‘*———L—Pl — X J.O6

Total No. of labour Force

as applied in the program.

fhis means that to get the tetal number of labour force for
each sector every five years along the period 1960-85, we have
to divide each element in the table in item No. (1) with the

corfesponding element of the table in item Neo. (2)

N.B., To aviod getting fraction numbers of labour force for
each sector, we mulbtiply the result by 10° as the value added
figures are given in million pounds.

4., Tne Occupational structure of the labour force:

The labour force is grouped into five main categories, 1l.e.

1. Managers and high professionals.
2. Technicians.
3. Clerks.



4, Skilled labour.
5. Unskilled labour.

To get the number of labour force in each category for the
different sectors, we have to multiply the total numbers of
labour force by the corresponding coefficients of each category.
These coefficients were prepared by different studies as mentioned
in lMemo., No. (431).

In the program the following symbols are used:—

P(I,IT) = Number of labour force in each category in sector (I)
at year (IT)

Q(I,IT) = Coefficient of labour force composition for sector
(I) at year (IT)
W(I,IT) = Total numbers of labour force for sector (I) at year

(IT), estimated in item No. (3) above.
The data required here ares:-

Q(I,IT), which are the coefficients of labour force composit-
1on for sector (I) at year (IT), which vary from one category
0 another.

In what follows we shall give listing of the Input Data,the
AORIRAN Program for the problem followed by the Output results.
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LISTING OF THE INPUT DATA
NATIONAL INCOME -Y(IT)
1001 1282.0 1795.0 2564.0 3598.7 5114.7 7374.4

POPULATION=-BN(IT)
20C1 26054.0 29806.0 34026.0 38540.0 43288.0 48282.0

VALUE ADDED-VO(I)

3001 5999 545 4.2 221.8 191 52.0
3002 Nieh 127:0. 325+0 173D 51.1 10.3
3003 S o) 5.6 1249 9.1 Jirs) 33.0

LABOUR PRODUCTIVITY-VT(T)

4001 108.4 332.6 4092..4 291.0 525.5 335.0
4002 383.1 207.6 260.9 808.0 29150 200.3

4003 100.6 604.0 225 .4 680.3 266.2 500+t . HZ9:S

ANNUAL RATE OF INCREASE OF VT(I)-R(T)

5001 0.025 0.030 0.023 0.033 0.033.0.043 0.032 0,025 0.016
5002 0.020 0.027 0.046 0.037 0.020 0.0%2 0.048 0.026 0.047 0.035

ANNUAL RATE OF INCREASE OF VI(I)-F(I)

6001 0.038 0.030 0.023 0.033 0.042 0.043 0.032 0.025 0.020
6002 0.020 0.027 0.046 0,037 0.020 0.032 0.048 0.026 0.047 0.035

ACT)
7001 0470294 158 198" 1,557 1.15 129 0590 0:96 ©.598
7002 = 1,21 1556 Lt 1,72 1..25 . 1,55, 1.6 189 1e80

B(I)
8001 -0.15 0.00 0.17 0.00 0.00-0.05-0.05 0.00 0.00-0.10
8002 0:22=0.05. 056 0.035 10,10 0,17 0,01 0.45 021
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NATIONAL INCOME, POPULATION-AY,AN

S000 1282.0 26054,.0
Percentage Composition of Labour Force — Q(I,IT)

VANAGERS AND HIGH PROFESSIONALS

2000 A 0.07 0,10 0312 045 0,18 0,20
9002 2 1.60 190 2,20 20500 F2:90° 5,20
8005 5 Z.20° 7400 760+ 280 - 8.00  8.20
v004 4 0.00 0.00 0.00 0.00 0.00 0.00
9005 © 5 2.70 3,30 4,00 4,70 5,40 6,10
B0@6 6 5.60 6500 6,50 7008 W50 7590
BOOZ 755,40 3,600 5690 4 30045350 5500
DOPET " 8-l 60 2500 2 0i8 2 80 845 50" 5570
S009 9 8.70 9.60 10,50 11.40 12.40 13.70
9010 10 3.20 3.60 4.00 4.40 4,80 5.10
0011 w1l 2,208 2.6040.5,60 « 5.400005,80 4,20
D012 8l 2 - 047 G065 0580 LRSS 20 150
D015 E5 . 0,508,008 45550 230088250, 500
9014 14 3,40 4,00 4.70 5.30 6.00 6.50
0015 15 1.50 1,90 2,40 2808 5,40 4,00
DOLGL 16« 520206400660 s¢B 807,00 7,50
D0 17 2410 . 2.900 5370 sl o508 5050 6,00
D018 18 2.60 3.30 4.60 4,70 5,40 6.20
S019 19 1.40 1.90 2.40 2.90 3,40 4,00
TECHNICIANS :

9101 1Ot S S (O el L SR Tl g
9102 2 28 B A0 LT e 5y 6.0
9103 3 9.1 9.5 e Dsi7 a9 S 101
9104 4 0,0 0,0 0,0 @0 = 0,0¢ 0.0
9105 Lo 2 L7 (S e SRR 7 < 1 L0 T 0 Bl 5 1P
9106 R e S s (0] S el el AL SR
9107 7" A2 9 S G BRSO () 8 s Sl P 6 o0
9108 Sia e I 0 T o Lol 02 S 5 5 SRS (R R
9109 g Slples SEIC GeSslH 7 BNl STRIN 20 FOF R8N0
5110 10 Blarl: 4.0 S Sieik Tiwd 8é2



9111
9112
9113
9114
9115
9116
9117
9118
9119

CLERKS
9201
9202
9203
9204
9205
9206
9207
9208
9209
9210
9211
9212
9213
9214
9215
9216
9217
9218
9219

SKILLED LABOR

9301
9502
9303
9304

5.1
5.4
4.0
Golt
345
6ol
4.3
6.6
5.0

1.0
A2

i)
26.7

2058 3245 559

L4 555
12 eyt
150 245
14 2.9
iy 27
§6: “thee
7 ar oo
18 4.5
LYr2e
1. 0.2
R D)
5 150
4 C.0
2 9.3
Bi e
7 85
8 6.7
9 4.6
L0 6.9
15 el
23 GR7
15 )4
14 554
15 = 2t
16, - Llas
7t G
LB s
il B s
L Y058
2 AT
2)
o+ 0.0

0.0

0.0

1.0
3.9
T4,
0.0
12.5
.58
9.8
8.5
6.7
79
8.5
1.6
1.6
7.4
3.3
13.4
4,7
10.0
3.1

125
Bil o 1l
55.4

0.0

10.5
8«4
8.5
9452
5.9

12.8
8«5

12.9

11.4

1a2

: 4.2

14,4
0.0
13.6
)
10.3
9.2
7N
gl
9.2
100)
1.9
8.1
3.6
14,1
5.4
10.8
Seif

129

9.4
10.0
10.6

740
15.0
10.0
15.0
15.8

l.4
4.5
l4.6
0.0
14.8
Ze3
10.7
10.0
8.2
8.2
9.8
Z
2.2
8.8
4.0
14.8
55
115
5ie0

24D
40.0
38.5
0.0



277
25.0
29e
26,4
169
275
43,8
30.9
3346
3l.6
36,8
1845
30.2
33.6
5244

UNSKILLED LTABOR

9205 2
9306 6
9507 7
9308 8
9509 9
9310 10
o LIn T
gsl2 12
gplsns 15
9314 14
BLoEeLS
9316 16
SHL/ LY
9318 18
S50 el
Quols 1
Bugzl 2
9403 3
o404 4
9405 )
o406 6
9407 7
o408 8
9409 9
o410 10
budg 1]
ST
o4 Ly 15
9414 14
D4LI5E" 215
9416 16
Skl N
o418 18
S419 19

90.12
74.70
5990

0.00
57.60
63.90
46,30
63.30
5730
59.30
44,30
63457
62.70
56.70
56.60
59.00
61.60
51.40
62.20

29.1
2649
30.8
279
18.2
28.7
44 o6
3245
34,1
54,2
37432
21 .4
313
35.2
33.8

97.50
69.10
37.60

0,00
51.80
59.60
41.30
59.70
52,30
5640
40.60
60.47
59.90
51.40
54.60
53.80

57.80
40,50
5740

305
28,8
5202
29 .4
19,5
29,9
45 4
34,1
34,6
36,8
37.8
24,5
324
36.8
5959

96.00
63,50
55020

0,00
146,30
55,20
36,20
57,10
47,30
53,40
36,80
57,40
57,10
45,90
52.50
47,70
54,00
41,20
52.70

32.0
30.7
343
31,0
20.8
31.2
46,2
35.7
35,2
394
36 .4
27.8
5346
3804
36.8

96.25
57.80
33,00

0.00
40,60
50.80
50,90
52,40
42,30
50.40
33,20
54,30
54,20
40, 30
50,40
41,30
50,10
36,10
48,10

3345
52.7
36,1
524
2201
3246
47.0
573
35.8
42.0
3849
309
34,8
40.0
584

95,62
52,10
30,70

0.00
34,50
46,20
25,90
48,70
37,10
47,40
29,50
51,20
51,30
314,70
48,20
25,00
46,00
31.90
43,10

55.0
4.7
38.0
34,0
23,3
55.8
4
39.0
5603
45,0
39.4
36,0
55
42,0
40,0

95,10
46,30
28.60

0,00
28.60
41.80
20,30
44,80
31.80
44,70

26,00

47,90
48,50
29.10
45,60
26.90
42,60
25,30
357.20
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READ Y(IT),BN(IT)}
I = 1,6

READ V@(I),VI(I),
R(I) ’F(I) _1A(I) ’B(D y1=1,19

/

Compute VA(I,IT)
SUM (IT)

| PRIIT BA(I,IT) COMPUTE V(I,IT) i

SUM(IT) s

Y

PRINT V (F,IT)

| —

COMPUTE
W (I,Ir)
SUM (IT)

B(T, TE)L;
SUM
MK

®low Chart




FORURAN Frogram For The Problem:

(DLMENST ONY(6) BN(6)  A(19),B(19)
X,£(19),V(19, 65 VT(19), R(1§ 1§ ¥
X6), M[6§ ;
READ 1, (Y(IT
READ
READ
READ
READ
READ

\...F-sn

N
=
ar—

o

e o

--,:—:—-_..Mﬁ-—

oy W
B 9 9 u 9 - -
o B o o e gy
> >
R L L

ﬁ Q

QRMAT (18X,
FORMAT (18X 6F8
FORMAT( 10X, 5F6. 3/

“ORMAT (10X, lﬁFS,

FORMAT C1gx F8,2
‘3 10iT=1 6 :
1U'l{i,’]’j ﬁ,
w0 ia 1 19 G

cll)s BflSuA(i)+1,
’&(a( 1)8,8, 100
8 “'gwg éiT)nEAN/BN(iT))**(-C(I)) &

@0 T
199 FROD(I, !TB (BN(IT)/AN)**C(!)
86 VA{I,17 T)={ (V! ETY/AY) %A (1) J*PROD(1 , 1 T)*VO(1 )
18 suM(iT) SUM(ET)+VA(I IT)

PRINT &ﬁ,(ET,ETJGQ 85, 5)

LB FORMAT (10X, 21HESTIMATED VALUE ADDED/lmx 21H*********************/
X/ /15X, hH! s ,6(6X12)//)

00 601
60 PRINT 3@ I, VAL, iT) 1T~I 6)
30 FORMAT (14X, 12,L%,6F

PRINT 5@, (SUM IT} IT 6)
50 rORMAszﬁX,G ol _

DO 111T=1,4. |

Do Tiiu? 19

(1T)=5%(17-1) °

11 Vﬂing}aV? 1) ( .+R(l))**L(|T)

D0 121T=5,
DO 1201, |

X

-A><'&
=t TS

6F8, 1/1¢x 7F8 1J
PF6,3) ..
,SFS 2)

OMUT U NS
‘nro-a~\%w~w
SO

Ux —t

ﬂv

\3

(1 +Fél))**M(lT)

HESTIMATED PRODUCTIVITY/]QX 22H*********************
X*// /16X BHL ., 6(6X12) /1)
po 131=1,19
13 PRINT 3k,1,(V(I,IT),IT=1,6)

Nl"‘ e
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34 FORMAT (14X, 12,4X, 6F8 1)
DO 141T=1,6
SUM(IT)=®.-
no L=
wii, iT)-(VA(I 1T V(T |T))*1m %6
14 SUM([T)sSUM(IT)+W(I IT) _
PRINT 24, (LT,LT=68,85, :
20 FORFAT (16X iﬁHTOTAL NO. OF WORKERS/I@X 2 Gtk Rt sk [ [
X14X,2R1 ;6(8x12)//) 5

DO 15l=1" 19 -

15 PRINT 2101, (W(T IT) [T&1, 6)

21 FORMAT (1 i RN #1@.%2_
PRINT 70, (SUM(!T) IT_1,6

70 FORMAT (20X, 6F10.8)

0@ READ 35 \

3C FORMAT (LoH | )
TR DR

16 READ 7,12, (Q(1;1T);1T=1,6)

7 FORMAT (10X, 12,6F642)

18!T"-‘—1,6 s o

SUM(!I)"’Q)O
DO 181_4 19° f
P(1, ;é(t TYH(L1T) /108

18 SO TIoSOMti T +P(1IT)

PRINT 35, J
PRINT 25,(LT,LT=60,85, .5)

FURMAT (29wa*=**k**+** ******w*********///1qx 2HI ,6(8X12)//)
D0~ 171=1319 - -
17 PRINT 2151, (P(1,1T),IT&1,6)
pRINT 70, (8UM(1T),17=1,6)
GO TC 20@ e
= __F[\”jl . £

£5

N.B,

With very simple modifications of the above program, the
above results can be given annually instead of 5-year results.
Also the program can be extended to elaborate the educational
plans. Any other requirements can also be fulfilled.
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RESULTS ¢

ESTIMATED VALUE ADDED
dededededededededededesededededohdekok

—

@G o S en: Uil IR W NS )

60
399.9
5,5
31,2
221,8
19,1
52,0
97.5
127.0
325.0
77.3
Bl
10,3
8.7
9.5
3.6
12,9
1991
7.3
33.0
1504,8

65

493,
7.6

378.5
29,8
7,5

143,7

174, 2

4h5,9

1@6 3
76,8
15,4
14,3
15,4
5,3
20,6
13.1
1342
57,0

2140,2

S

70

613.0
10,7
9ok

673.5

48,2

109.3

217.7

2435

622,8

149,2

118.5
23.8
24,3
26.0
8.2
3h,1
19.5
24,9

1024

3i6¢ 8

75
753.8
14,8
145,9
1166,2
76,2
157.5

3021

334, 3
855,7
205,9
178 8
35.9
hge3
42,7
12,3
55,0
28,4
45,7
178.9
4652 3

8¢ 85
929,3 11504
20.8 29,5
240.8 47,3
zm87 9 3871,5
123,3  2pL.8
230.6  343.7
488.9  755,2
L46l,1  652.3
1187.8 16692
288,80 Lg8,.6
274 6 427,90
55.4 87,4
67,8 116,3
72.3  125,8
18:8 29,2
99.8  153.6
L T
86.2  168.0
322,2  598.8

7@91 6 11262 7

: Item mo. 4 in uhe aoove tabie and the nexc ones

contains the figures of the total manufacturlng
industries whlch are given in details in items

10 to 19.

This remerk must be considered when

dealing witch the total figures to avoid duplication.
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ESTIMATED PRODUCTIVITY
dededededesedeiodeedolollolndoioleloinkk

—
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60
108,k
332,6
Lp92,k
291.0
525,5
335.0
393, 1
207.6
260.9
808.0
291,08
200, 3
169, 6
6011,
325,k
680, 3
266,2
500, 1
123.9

65 70
122.6 138.7
385,5  Lk6,9

LEBEET 51372
3h2.2  Lp2.6
618.1  727.0
ki3.h  510.3
58,4 524,9
3308  265.7
282,4  305.7
892.0  98L.9
332, 379.8
250,8  31L,0
196.6  1lk.6
666,8 736.2
380.9 45,8
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