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Notes and Comments 

A Note on the Sectoral Employment Pattern 
W I L L I A M K . O ' R I O R D A N * 
University College, Dublin 

Precis: The theory proposed by Cogan (1978) that the sectoral employment pattern is likely to reach 
a "steady state" is re-examined. It is suggested that there is no theoretical basis for such a state and 
that there is a considerable weight of opinion against it. It is shown that the statistical evidence 
advanced by Cogan is not conclusive. The theory is, accordingly, rejected. 

In a recent study mainly concerned wi th the product iv i ty of the service 
sector in Ireland, Cogan (1978) deals w i t h the concept o f a "steady state" 

in the sectoral employment pattern and i t is argued here that there is no 
evidence that such a state exists. 

This "steady state" or " e q u i l i b r i u m " is referred to repeatedly (for 
example, p . 60, paragraph 2; p . 68, paragraph 3) . I t is defined as a condi t ion 
in which the percentages o f the tota l workforce employed in each of the 
three main economic sectors (agriculture, industry and services) remain con­
stant as income per head rises. Cogan's argument is mainly statistical ( though 
some jus t i f icat ion is given on p. 57) and rests chiefly on the results o f 
regressions i n the f o r m : — 

Y i = b 0 i + b , i | + u ; 

where Y ; is the percentage o f tota l employment engaged in sector i and X is 
GDP per capita. Three sets o f regressions are run using data from Ireland 
1956/75, f rom a sample of 19 OECD countries for 1973 and from a sample 
o f 27 U N countries for 1960. Since Cogan rejects his OECD sample as being 
"biased" (p. 63) we w i l l not consider i t further here. The "equi l ibr ium 
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values" found i n the other two sets o f regressions are as follows:— 

Ireland (1956/75) : Agriculture 21.3 per cent; Industry 32.7 per cent; 
Services 46.0 per cent 

U N (1960) Agricul ture 10.0 per cent; Industry 41.5 per cent; 
Services 48.5 per cent 

(Source: Table 16, p . 68) . 

I f such a steady state could be proved to exist i t wou ld be a matter o f 
considerable practical importance and also o f great theoretical interest. 
Once a country had reached the equi l ibr ium, employment i n the three 
sectors could only expand in the same propor t ion . This wou ld have important 
implications for manpower pol icy , industrial development and education. 
Unfor tunately , the evidence proves, on examination, to be less than con­
vincing. 

There does not seem to be any f i rmly established economic theory which 
relates to the matter of sectoral employment shares. However, i t is clear that 
the percentage o f the workforce employed in any sector must depend on the 
product iv i ty o f labour in that sector and on the abi l i ty o f the economy to 
generate demand for the sector's output . The demand need not necessarily 
be internal; export demand w i l l do jus t as wel l . T o maintain an equi l ibr ium, 
product iv i ty and demand in each sector wou ld have to change at the same 
rate. 

Increases in labour product iv i ty play a double role in the matter. On the 
one hand, they generate extra income and so change the demand for the 
output o f the various sectors. On the other hand, they alter the amount o f 
labour required to produce a given output . To maintain a "steady state" the 
two processes wou ld have to balance each other. However, this is unl ikely 
because, while the income elasticity o f demand for the output o f agriculture 
is generally believed to be l o w and that for the services much higher, the 
changes in product iv i ty seem to be highest in agriculture and lowest i n the 
services (Cogan, Table 17, p . 75). Changes in exports could, of course, 
help to maintain the balance, as could changes in relative prices. However, 
there is no obvious reason why all these influences should balance each other 
exactly, so as to produce a "steady state". Even i f an equi l ibr ium were 
established temporari ly, only the strongest coincidence or the most rigorous 
planning could maintain i t for an extended period. 

I t is not surprising, then, to f ind that writers who have considered the 
matter believe that continual change is more l ikely than sectoral employ­
ment equi l ibr ium. The fol lowing are typical o f the opinions they express: 
Kuznets (1966, p. 154) "Some conclusions have been suggested w i t h respect 
to the downward trend in the share o f the agricultural sector in the labour 
force and . . . a distinct rise i n the share of the labour force ( in the service 



sector)". Gershuny (1978, p . 138) "We f ind that employment in pr imary 
industry falls over t ime , secondary industry first rises and then falls, tertiary 
service employment rises continual ly. I n fact, the evidence emboldens us to 
generalise a quite determinist sequence of development for employment 
sectors". Maddock (1978, p . 595) "The future pattern is l ike ly to be a steep 
decline in the p ropor t ion o f the workforce engaged in the manufacturing 
industries and a corresponding increase in employment in the tert iary indus­
tries". 

The European Trade Union Inst i tute (1979, p . 104) forecasts that i n the 
1980s employment in agriculture and mining w i l l drop, industrial employ­
ment w i l l level o f f i n some sectors and drop i n others and the majori ty o f 
the services w i l l expand their employment . Keenan (1978, p. 200) forecast 
that between 1976 and 1986 agricultural employment in Ireland w i l l fall 
f rom 23.5 per cent o f the to ta l employed to 17.4 per cent. N o t only do 
these writers reject the idea o f an equi l ibr ium but they all tend to forecast a 
decrease in employment in agriculture and the pr imary industries and an 
increase in the numbers at w o r k in the services. 

The empirical evidence supports these ideas very strongly. I f we take the 
27 U N countries in Cogan's sample (OECD 1977) and examine their perfor­
mance in the period 1960-75, we f ind only one o f them in which the sec­
toral employment pattern remained stable to w i t h i n one per cent. This was 
India w i t h 73 per cent i n agriculture, 11 per cent in industry and 16 per cent 
in services. I n all the others, the percentage in agriculture fell and in all 
except one the percentage in the services rose. The exception was South 
Africa where service employment fell f rom 42 per cent to 41.3 per cent. The 
changes in most cases were quite substantial — the average fall in agriculture 
was 10.0 per cent and the average rise in the services was 8.2 per cent. I f 
equi l ibr ium were possible in Ireland at the relatively l ow levels o f income 
suggested by Cogan's Chart 7 (p. 59) , then one wou ld expect to f ind at least 
one advanced country which had reached the stable situation. 

The results o f the U N cross-section regressions are also inconsistent w i t h 
the evidence. Chart 9 (p. 65) suggests that, for the sample, the lower 
asymptote for agricultural employment is 10 per cent, and for service em­
ployment the upper asymptote is 48.5 per cent. Yet in 1975 one finds that 
11 o f these countries had less than 9 per cent employed in agriculture and 
13 had more than 50 per cent employed in the services. Thus, the upper and 
lower " l i m i t s " do not seem to be valid. One could, o f course, argue that the 
funct ion shifts over t ime, but Cogan does not ment ion this and, in any case, 
a funct ion w i t h such a t ime shift wou ld need to be interpreted' in a very 
different way. 

Thus, there is a considerable mass o f opinion and evidence against the 
existence o f a steady state, and to prove its existence by statistical means 
wou ld require very strong results indeed. However, on examination, Cogan's 



results seem less than strong. I n the first place, the emergence o f an 
asymptote in regressions o f the k i n d used by Cogan is no p roof that an 
asymptote exists. Consider the fo l lowing data which are generated by the 
funct ion 

Y = 5 + l n X 
X : 1.00 1.25 1.50 1.75 . 6.00 
Y : 5.00 5.22 5.41 5.56 6.79 

Clearly, Y does no t have an upper asymptote; we can make i t arbitrarily big 
by increasing X sufficiently. However, i f we use OLS to f i t the funct ion 

Y = b Q + b i ~ to the data above, we get:— 
X 

Y = 6.97 - 2 . 2 6 ^ - R = .969 
(122.1) ( 1 7 . 0 ) X 

(the figures in parentheses are t-values) 

This regression produces an asymptote w i t h a very high degree of confidence 
where none exists. Thus, the reasonably good f i t which Cogan achieves in his 
regressions provides no basis for believing that a "steady state" exists. 

A more detailed examination o f Cogan's results weakens his case st i l l 
further. I t w i l l be recalled that his theory takes the form 

Y i = b o i + b r i - £ 

(the variables are explained at the beginning of this paper). However, we 
f ind (Chart 7, p . 59) that he uses current price GDP per capita as the 
independent variable in his regressions on the Irish data. I t is d i f f icul t to see 
how this can be defended, since i t implies that a change in the general price 
level has the same effect on the sectoral employment pattern as a change in 
real income. However, i f we run the same regressions using constant price 
GNP per head (a constant series for which is available in the Central Bank 
Data Bank 1977) the results are st i l l good, as the top half o f Table 1 shows. 

I t is interesting to see, by comparison w i t h Cogan's Chart 7, that the use 
o f real income instead o f money income makes a substantial change in the 
asymptotes, lowering that for agriculture and raising that for the services. 
However, the main poin t to be made is that the inverse form used by Cogan 
is no t by any means clearly superior to all others. The second part of Table 1 

shows the results, of regressions where (^-) is replaced by ( lnX) and where, o f 
X 

course, no asymptotes or "steady state" exist. I t w i l l be seen that i n this, 
alternative form the overall f i t (as measured by either the coefficient of 



Table 1: Relation between sectoral employment shares and per capita GNP (constant 
prices) Ireland 1956/75 

Agriculture 
Industry 
Services 

R 2 
.975 
.965 
.872 

(a) F o r m Y = b 0 + b 1 ( - ) 

L L F 
- 2 4 . 0 
- 1 5 . 2 
- 2 5 . 3 

X ' 

6.65 (6.9) 
40 .68 (65.4) 
52.67 (51.4) 

11.493 (26.2) 
- 6 , 3 1 8 (22.4) 
- 5 , 1 7 5 (11.1) 

Agriculture 
Industry 
Services 

.990 

.958 

.911 

(b) F o r m Y = b 0 + b 1 l n X 

- 1 4 . 7 
- 1 7 . 1 
- 2 1 . 6 

185.33 (50.7) 
- 5 6 . 5 6 (13.7) 
- 2 8 . 7 6 (5.6) 

-24 .99 (42.2) 
13.58 (20.3) 
11.41 (13.6) 

( L L F is the logarithm of the l ikel ihood function: the figures in parentheses are t-values.] 

determination or the log of the l ike l ihood function) improves in t w o o f the 
three cases and that the t-values of the coefficients improve in three of the 
six cases and disimprove in the other three. The logarithmic form w i l l gener­
ate realistic values for all Y j (that is, values between 0 per cent and 100 per 
cent) in the income range £65 per head to £1,600 per head at 1970 prices. 
The lowest observed value for incomes per head is £352 and the highest 
£617. I t is not claimed here that the logarithmic form is necessarily the 
correct one, but merely that the statistical superiority o f the inverse form 
used by Cogan is demonstrably questionable. 

The same applies to Cogan's findings on the U N cross-section data. The 
results of his regressions are given in the top half o f Table 2 below. I t w i l l be 
seen that, as one wou ld expect, the f i t is less good than in the case of the 
Irish data, presumably because the development pattern varies substantially 
from country to country. However, a double-log regression w i l l give results 
whose goodness-of-fit statistics are almost identical to those given by the in­
verse regression. More interesting, perhaps, are the results shown in the 
second part o f Table 2. These are derived from a low-degree polynomial in 
the form 

Y i = b o i + b d X + b 2 i X 1 ^ 

This gives, over a wide range of income, results which are consistent w i th the 
sectoral employment pattern suggested by Gershuny above, namely, a decline 



in agriculture, a rise fol lowed by a fall in industry and a rise in the services. 
This pattern is also observable i f one plots the data. I t w i l l be seen that the 
polynomia l provides a better f i t i n all three cases at the cost o f some 
deterioration in the t-values. Once again, i t is no t claimed that the polynomial 
is the correct fo rm. I t is merely asserted that the inverse form has no parti­
cular pre-eminence. 

Table 2: Relation between sectoral employment shares and per capita GNP 27 UN 
countries 1960 

Agriculture 
Industry 
Services 

(a) F o r m Y = b 0 + b 1 ( - ) 

R 2 
.753 
.683 
.553 

L L F 
- 9 9 . 9 
- 8 7 . 4 
- 9 1 . 7 

H 
10.1 (3.4) 
41.5 (21.9) 
48 .4 (21.9) 

12,224 (8.7) 
- 6 , 4 7 4 (7.3) 
- 5 , 7 5 0 (5.6) 

R 2 L L F 
Agriculture .845 - 9 3 . 6 82. 
Industry .809 - 8 0 . 6 - 1 . 
Services .631 - 8 9 . 1 19. 

(b) F o r m Y = b Q + b T X + b 2 X 

1 (3.6) 

1.5 

- .1150 (5.5) 
.0821 (6.4) 
.0329 (1.9) 

.0018 (4.0) 

. 0 0 1 4 ( 5 . 2 ) 

.0004 (1.0) 

To summarise: — 
(1) While there is no well-established body of economic theory on the 
matter, such knowledge as we posess indicates that sectoral employment 
equi l ibr ium is unl ikely. 

(2) There are many authors who believe that there w i l l be a continuous 
decline in agricultural employment and a continuous rise in service employ­
ment. There does not seem to be anyone else who foresees a sectoral equili­
b r ium. 

(3) The observable evidence (even Cogan's own U N data) support the ideas 
in (2) above. 

(4) The fi t o f the inverse function used by Cogan is by no means uniquely 
good. Other forms (which do not imply the existence of asymptotes) w i l l f i t 
the data just as wel l . 



(5) I n view o f all this, there does not seem to be any reason to expect that 
the sectoral employment pattern w i l l reach a "steady state". I t seems far 
more l ikely that the percentage employed in agriculture w i l l continue to 
contract and the percentage in the services to expand. The main source o f 
employment in the future is very l ikely to be found in the services sector. 
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