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" A Further Note on Economic Growth and Manpower

by
C. E. V. LESER

In a previous note [1] 'a pos31ble pattern of
economic growth was consxdered and 1ts 1mpllcatlons ‘on
manpower requirements were examlned If assumptlons on
labour force size, together w1th assumptlons on '
productivity growth are chosen as startlng p01nts N
instead of postulating a flxed overall growth rate f%h”“
opt1mlsat10n problem solvable by 11near programmlng is
obtained. The assumptlons made here are of course, to
a large extent, arbltrary, but they are con31stent with”

: \I:‘

the approach adopted in [1]. They are as folloWS"

(a) The volume of agrlcultural output may 1ncrease
up.to. 2. 25% per annum ThlS can be achleved ‘while at
the same tlme the agrlcultural 1abour force decllnes
by 1% p.a. A decllne to at 1east this extent i's’
called for, since more 1abour cannot be profltably
employed. . 1n agrlculture N If a lOWPP target 1s set
for the growth 1n agrlcultural output then for every
1% that the growth rate falls below 2, 25% the 1 '
agrlcultural labour force may decllne by a furthes
5%; .e.g. a 1, 25% 1ncrease 1h output may be"
achieved with a 1. 5% reductlon 1n agrlcultural

~labourn,

cAD) The volume of 1ndustr1a1 output may 1ncrease

“;Mp to. 6, 5% annually,: thlS calls for a 2% 1ncrease
in the industrial 1abour force. A hlgher 1ntake
of labour and expansion of output is not possible,’

-but they may be lower.  For every 1% that the

industrial growth rate falls below 6. 5% the man-
.:,.‘._, /’“ . i .




power expan51on is reduced by 5%° e.g. a‘S 5% in=
,,crpasanjllndustrlal output can be got w1th a 1.5%

blncrease ‘inithe - 1abour force .

“(c)y "The’ serv1ce trades experlence an annual growth
in 1abour product1vxty of 1%; that is . to - say,fthelr:?

,labour force may grow by 1% ‘Iéss 'than* thelr output

{(q),kThé*output growth.pate of .the serV1ce trades'“
.must equal the-overall growth" rate;  thus keeplng

HER S crnint

theav share in’ ‘the nat10na1 ‘income: constant

x(‘) Net emlgratlon approx1mately cancels out the

- ‘fnatural 1ncrease in population, ‘but the work " j@ﬁ

".Upart1c1pat10n rate of the population may sllghtly
rise. - An’ 1ncrease in the 31ze ‘of the. whole. iabour
ofﬁorce;byi.s% p.a;-is thus,fe331ble, Lo

i
R .

- Wnlte wl,,w2 ahd“wézfof the=perce§tagé*in6?%éses
‘in the 1abour force :of agrlculture,'iﬁdué%rj”and”%érﬁice
trades nespectlvely,f yl, R angd’ y3 ‘for. the percentage
growth' rates in. nat10na1 inceme ‘derived: Erom these three
sectors, and,y for the omerall :growth ¢ irate " Furthermore
note that 1n;196C, the ‘thrée sectors in.that ordef =
absorbed Sf.l%, 24 .9% and 38.0% respecti#ely of the -total
labour. force»amdwconxmibuﬁed”26?0%? 39, 4% dnd 44.6% |
respeq;;vely of the fational Hintome < These proportions
are assumed to be appllcableﬁaSHwé&ghfsVFdf”ﬁvgragé annual
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o The:reLatlonshlps dGSCrxbed ‘under - the headlngs

(a) to (')'may then be written as:follows:.



yy = 4,25 + 2w1
Wiw% . ; S
yg:z'é,s +
72 g 2

B y3'=.1 + We
Ve = ¥

,371y1 + .249w2 +'f3§0Q3 < :5

.260y1 + .294y2 +;.446y34¢ y
and the optimisation problem consists in finding the vaiues
of wl, Wy and wg - OT Yy, ¥y and!yy ~ which make y a

maximum, DI
The 6n1y unusual feature . about this problem lies

in the fact that the variables may assume positive or

negative values. By us1ng the transformation -

the problem reduces to a conventional oneé’ in.linear ",

programming, If the 4 equalltles are used to eliminate
all varlables other than x1 2 "and"y, we obtain the :

condltlons

'.4[0-3}1;)(1,.4':‘i.3614X-2 e .5313

| 4.5084 - .9386x = 1.0614x, =y



It is e851ly seen that y is. max1mlsed when
X, = 1,32 and Xy = ¢, i.e. when 1ndustr1a1 productlon
expands as much’ as poSsible;ﬂ~ In,terms of the original
‘variables, the solution is SRS

0

W

%
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1 ~ 2,32, Wo = + 2 +'2.27-

v, =~ .39, y, =+ 6.5, L¥g =y o=+ 3.27

Thus W1th a slight reductlon 1n agrlcurtural output but

a 6*% increase in industrial output a 34% overall ‘growth"

rate would be poss1ble.'( The total. labour force 1ncrease

must, of course, reach 1ts"maX1mum of 4%,

S The, solutlon may be compared w1th the probable

growth pattern suggested in [1] 1mp1y1ng

Mgkl W=+ 1,97

o

VoY 4B, Ty = yimos 2097
and,.thcidentaily,

i R S
That ‘is to say,'a 1*% 1ncrease in agrlcultural pnoductlon
and a- 4*% 1ncrease in 1ndustr1al productlon was i enV1saged
yleldlng an overall growth rate of about 3% W1th a man-““

L ;

power increase just below 4%.

: It follows that by a- drastlc reallocatlon of
resources, together W1th a sllghtly greatef 1abour force
increase, the annual average growth rate 1n real natlonal

income may be raised from 3% to 3*%. A hlgher growth



rate is still not envisaged as feasible; and for its
realisation one or other of the assumptions (a) to (e)
would have to be violated. If a higher growth rate is
believed to be obtainable, then it is necessary to consider

which assumption should be modified and in what way.
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Note: Errata in [1]

p.1, par, 2, line 1: for "grossed" read "gross and"
line 2: for "material” read "national”
line 8: for "trends" read "trades"

p. 2 line 1: for "combined" read "continued"

p. 3 line 2: delete "not"; after "that" insert

Hin" .





