STRUCTURE OF MANUFACTURING INDUSTRIES
IN TERMS OF THEIR RANKS
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With the initiation of the import substitution policy during the postwar
period, a great number of manufacturing enterprises expanded in size and
many new ones were established. The product mix of Philippine industry
has therefore changed, and at the moment we are turning out a great
variety of new products which had to be imported in the past.

The above remark becomes more obvious when we examine new
industries at their most disaggregated industry classifications — for in-
stance, at the level where they are called by their usual industrial names.
When we follow traditional classifications of industries, a lot of these
minute changes are absorbed by aggregation. At a two-digit ISIC, one still
finds a reclassification of manufacturing enterprises useful and meaning-
ful. In Philippine manufacturing, cxcept for onc industry (products of
coal and petroleum or ISIC 32) which has been aggregated with the
miscellaneous group (ISIC 39) to prevent revelation of per firm figures,)
there are 19 such industry classifications.?

The question to which we shall direct ourselves is whether, on the
basis of the two-digit aggregation of all industries in manufacturing, there is
reason to make the statement that the composition of manufacturing in terms
of certain economic characteristics (such as output, employment, payrolls,
fixed assets, etc.) has changed significantly between 1948 and 1956, 1948
and 1960, and 1956 and 1960. Perhaps at this point it is essential to stress

® Work on this paper, which is one of a series in the Manufacturing Study, has
been facilitated by a research grant to the senior author given by the U.P. Economics
Project which administers the faculty research grant made by the Rockefeller Foun-
dation to the Department of Economics. The authors got substantial computational
help from Miss Josefina P. Gutierrez, research assistant in the Manufacturing Study.
This paper was finished before the present Census of Manufactures of 1961, became
available in 1966.

' There are about 4 or 5 firms engaged in petroleum refinery openations.

*See G. P. Sicat, “The Structure of Philippine Manufacturing: Prospects for the
1960’s,” in The Philippine Economy in the 1960’s, ed. G. P. Sicat (Quezon City: In-
stitute of Economic Development and Research, University of the Philippines, 1964),
pp. 204n, 207n. :



the fact that we are not trying to explain the growth of any one of these
economic characteristics. We take these as given. Widely known is the
fact that manufacturing volume in the country has increased greatly during
these postwar years. Whether such an increase has led to changes in the

corresponding relationships of the industry groups among themselves is an- ¢
other thing. That is the question to which this investigation is directed.

Elsewhere, the first author has analyzed the changes in percentage
distribution of the manufacturing sector® This paper will extend that
analysis by using ranking and simple correlation analysis of industrial
groups in the manufacturing sector. Generally, three types of economic
characteristics are used in pushing forward this analysis: (1) measures of =
absolute total size of industry groups, (2) measures of average size of
establishments in the industry, and (3) some measures dependent on the
. size of the industry group relative to the whole manufacturing sector.
The appendix enumerates all the individual measures and the definitions
employed in this paper.

The procedure that will be followed is very simple. A ranking of all
industries based on the size of the characteristic under consideration is
made for the years 1948, 1956 and 1960. Then, for any desired two
periods, we compute the Spearman’s rank correlation coefficient, making
allowances for tied ranks whenever the differences between the industry
characteristics appear to be very small.® A test of the null hypothesis
that the ranks are independent is equivalent to testing whether the ranks
of the industry groups have changed significantly. This may be dons
either through a t-test or with the use of Old’s Table of Critical Values
of the Spearman Rank Correlation Coefficient.?

As a check on the procedure, the simple correlation coefficient i
also computed, with usual correlation tests being used to determine whethes
correlation is significant or not. This procedure is to correlate the actuat
values observed for each characteristic. In the computation of Spea
~man’s rank correlation coefficients, such values observed are first trans

*Ibid, especially pp. 198-210.

“The data available for this study represent, in most instances, very rough es=
mates of the characteristics being measured. Very slight differences in magnitucs
may be due to estimation error. This limitation inherent in the data causes the of
servers to fail to distinguish such differences as truly exist and recourse is made &
the concept of tied ranks. This does not preclude the possibility of genuine indistz
guishability of the industries concerned. The criterion used for tying ranks is O
simple rule for rounding whole numbers to the nearest thousand. Take, for exas
ple, “Wood and Cork Products” and “Machinery, Except Electrical.” Value adds
for the former in 1948 was 2,472 (thousand pesos), and for the latter 2,434 (the
sand pesos). Both figures were treated as if they were reported as 2,000 { thousas
pesos ).

sSee Sidney Siegel, Nonparametric Statistics for the Behavioral Sciences (Ne
York: McGraw Hill, 1936), p. 428.



formed into rank, whercupon the characteristics compared (the ranks)
become measures of relative order of magnitude for every one of the
industries.

In the next section, we shall describe the nature of the data used.
Subsequently, we shall report the results of the computations. In the
final section, an attempt will be made to interpret these results.

DATA

This study makes use of data reported by the Census of Manufac-
tures, 1948 and the Annual Survey of Manufactures, 1956 and 1960. The
peculiarities of these materials are enumerated in this section. What is
obvious is that the 1948 data are products of a census enumeration while
the 1956 and 1960 data are estimates obtained by stratified sampling
techniques.

The 1948 Census of Manufactures covers all establishments engaged
in manufacturing on a commercial scale. The surveys of manufactures
cover manufacturing establishments employing 5 or more workers. The
extent of the field covered by the criterion ‘“manufacturing on a commer-
cial scale” may be differentiated from the extent of the field covered by
the criterion “employing 5 or more workers,” by the following observa-

tions:

(1) The Census of 1948 enumerated a total of 29,463 establish-
ments.

(2) The Survey of Manufactures draws samples out of a frame
consisting of some 9,000 establishments only.

It is evident that the fields covered by the Census and the Surveys
do not coincide, that of the Census being larger.® How much larger the
Census field is, it would need more than “counting heads” to know,
however. Perhaps, this could be better determined by comparing the
relationship of the “large establishments” to the size of the whole field.
(See table below.)

Per Cent Accounted for
by all Large Establishments®

1948 1956 1960
Employment in all industries 25.6 73.3 80.0
Payroll in all industries 60.3 84.1 89.7

¢ Especially when considering the difference between the concépts of “éstablish-
ment” used (as pointed out elsewhere in the text).
° Establishments employing 20 or more workers.
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The difference that could be observed beiween 1948 and 1956, or
between 1948 and 1960, may indicate that the bases to which “large
establishments” were related stand for significantly different portions of
the total manufacturing sector.”

Definitions

(13

The 1948 Census of Manufactures defines an establishment as “an
individual, association, corporation, partnership or government agency with
the proper Internal Revenue license,” and the Survey of Manufactures
defines it as “a plant, mill, factory, or ship at a single physical location,
where a particular manufacturing, fabricating, processing, and/or assembling
operation is performed.”

The classic example of the difference between these two definitions
would be the case of a corporation with more than one plant at several
places. It would be counted as one establishment by the Census, but as
several establishments by the Survey.

Classification Schema

The Census of Manufactures does not classify industries by the ISIC
Code as the Survey of Manufactures does. The Census data are so sum-
marized that it is impossible to make out meaningful disaggregations of the
data for more intensive analysis- Fortunately, however, the 1948 data were
reported in a form which allows rough conversion to ISIC 2-digit group-
ings, using the ISIC Code adopted by the Survey of Manufactures, as
revised in 1959,

The 1959 classification differs from that of 1956. Industry 3733 (Light-
ing Fixtures) was called Industry 3562 in the old classification code. Thus,
“Lighting Fixtures” is part of Industry Group 35 during 1956, but part
of Industry Group 37 during 1960 (and 1948).

Industry 374 (Houschold Electrical Appliances) in the 1959 code
does not exist in the 1956 Code. In its place are two other groups: Industry
3692 (Service, Industry and Household Machines) and Industry 3693
(Miscellaneous Machinery Parts). Industries picked out of these two old
groupings form Industry 374; the industries left over combined to form
Industry 3694 (Service and Industry Machines). Thus, Industry Group
36, having given away certain industries to Industry Group 37, contains
less components during 1960 (and 1948) than those it contains during
1956.

7 Unless industry concentration inereased by a very, very marked degree during
the relevant period.
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Possible Imperfections in the Survey Estimates: 1956 and 1960

There are observations that indicate possible areas of imperfections,
such as this one below:

Data on Rubber and Rubber Products: 1956 and 1960
Establishments Employing 5-19 Workers

1956 1960
No. of Establishments 3 4
Employment 23 36
Payroll 29 (Thous. P) 66 (Thous. P)
Products Sold 21 (Thous. P) 0 (Thous. P)
Value Added 55 (Thous. P) 326 (Thous. P)
Fixed Assets 470 (Thous. P) 45 (Thous. P)
Electric Energy Used 27 (Thous. KWH) 175 (Thous. KWH)

The preceding figures are evidently not consistent. There is good
reason to be cautious where the Survey figures are concerned. A source
of statistical anomalies is inherent in the type of stratified sampling method
employed. It is to be noted that the Survey stratifies the universe on the
basis of “expected employment size” — which, in practice, is equated to
the “employment size reported during the year immediately preceding the
current survey period.” Here lies the “built-in” handicap because the
establishments may have already changed their characteristics (some es-
tablishments certainly have a great capacity for growth, or negative growth
for that matter) during the year of the Survey. The fact that the frame
is revised annually implies that “actual reports” do vary markedly from
“expectations” in certain cases. Then it follows that, during any one survey,
at least one stratum may contain some units foreign to it. Where this
occurs to a great extent, the sub-sample becomes non-representative of the
stratum. Consequently, estimates of sub-population characteristics based on
it are seriously affected.

Certain observations hint of definite cases of significant overlapping,
such as what appears below:
Data on Establishments Employing 5-19 Workers: 1956

Average Employment Per

Establishment
Tobacco Products . 25
Wood and Cork Products 21

Such an anomaly could have arisen only from the inclusion of sam-
pling units that belong to another subset (in this particular case, the sub-
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set of establishments employing 20 or more workers in the sample popul
tion). It will not be difficult to discover instances of this nature if clos
analysis of Survey data is made.

These limitations give an idea as to how far one can fully make u
of Survey of Manufactures data. Greater difficulty arises, of course, whe
we attempt to compare the data for the 1948 Census and the data ¢
either one of the Surveys. We can proceed however with the assumptic
that for each survey year, the rough orders of magnitudes for each cha
acteristic studied in an industry will approximately represent the relati
position of an industry group in manufacturing vis-a-vis the other indust
groups. If any of the errors in one survey year are built-in, the errors wi
arise for each one of the 2-digit industries, and therefore such systemat
errors will tend to make each industry group in the same relative position :
if “true” observations are reported. Moreover, even if we assume that tt
shift of the sample set into “small” (15 to 19 employees) and “large
(20 and above) subsets produces the built-in errors, the aggregation ove
the whole sample population will tend to provide a countercheck to an
such tendencies for data bias. This assumption is certainly less bold tha
the one used in another paper.®

RESULTS

Relationship between total industry size and average firm size. Table
1.a and 1.b show that, for any year, the average size of the reporting firr
(or establishment in the case of the Surveys) is not in any way related t
the total industry size. The larger the industry group, the more firms ther
are likely to be. But the average size of the firm in the industry size i
likely to be different for different industry groups regardless of industr
size, because of certain market factors such as optimum capacity size pe
establishment.

For all the characteristics discovered, the rank and simple correlatio
coefficients are not significant. They are in fact close to zero in most ir
stances, although the rank correlations are slightly higher than the correls
tion coefficients. The negative values of the coefficients show that som
of the industries with small values for the specific characteristic unde
consideration may have larger average sizes. But since the derived correle
tion coefficients are not significant, such variations are not regular.

*On the strength of the assumption that survey years can be compared becaus
they are drawn from roughly the same population, except for new “births”, compt
tations of rates of growth of certain industry groups were made between the tw
survey years. This is decidedly a very bold assumption, and it is not hard to se
that there is an upward bias in the estimates of the rates of growth. But if the rate
of growth were roughly correct as orders of magnitudes such findings with definit
upward bias provide a significant record of what seems to have happened in th
manufacturing sector. See G. P, Sicat, op. cit.
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There are exceptions here, especially as regards observations for the
Survey years. For large establishments rank correlations and simple cor-
relations differ, although when the data for the “whole” sector are lumped,
the significant rank correlation disappears. The simple (Pearson) correla-
tion coefficients are not significant. We can therefore conclude that the
differences in the values observed for each industry group are so disparate
for any industry in terms of absolute total size (per characteristic) and of
average size that no correlative association can be predicted.

It should be noted that such a conclusion is independent of levels to
which certain firms or establishments control a portion of value of out-
put, value-added, or any other characteristic.”

The Period Industry Change Comparisons

What is more interesting now is to look at the values (either actual
or in terms of rank) of a characteristic in a given year and then compare
it with that for a later year.

A. 1948 Compared with 1956 and 1960

Tables 2.a and 2.b show the comparisons for these years. In 1948,
when the Census was made, the state of manufacturing was not very exten-
sive. Most of the new industries that got established in the postwar year
were not yet in operation. Moreover, 1948 was part of a period in which
industries ruined during the war were being rehabilitated. But when classi-
fied in accordance with the ISIC, a meaningful set of observations is
obtained.}®

The conceptual differences upon which the Census and Survey data
are based have not deterred us from venturing into an analysis of changes
in industry rankings or in relative significance of the 2-digit industry groups
where data could be obtained on a comparable basis for the two years.

* This will be the subject of a future monograph on the structure of Philippine
manufacturing by the same authors.

'®The analyses comparing 1948 data with those of 1956 and 1980 do not include
three industry groups, namely: Industry Group 32 (Products of Petroleum and Coal),
Industry Group 33 (Non-metallic Mineral Products) and Industry Group 39 (Mis-
cellaneous Manufactured Products). Industry Group 32, which comprises petroleum
and refinery products and miscellaneous products of petroleum, was not in existence
as of 1948. As for Industry Groups 33 and 39, there is no readily available means of
getting data on value added. As indicated elsewhere in the appendix, value added
data for 1948 were estimated from figures on gross value of output by applying a
certain ratio, which ratio, is not given for these two industry groups. In addition,
Industry Group 39 characteristics, as reported for 1956 and 1960, incorporated the
characteristics of Industry Group 32, which had, by that time appeared on the scene.
It is believed that a large degree of complications due to non-comparability of aggre-
gates through time would be minimized by the exclusion of these industries from
the analyses.
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Because of lack of cross tabulation by employment size in the Census
data, it is only possible to compare ranks of the sets of 2-digit industries
for all the manufacturing sector. Of these, two other comparisons of
ranks are made — one for industry size and the other for average size of
the establishment in the industry.

Correlation of industry sizes. The correlations of industry sizes be-
tween 1948 and 1956 (column 1 of Tables 2.a and 2.b) are all significant.
But rank correlations are generally lower in value than the simple corre-
lation coefficients. This evidence confirms that when 1948 and 1960
industry sizes are under comparison, the rank correlations become slightly
lower in value but, except for total payrolls, all rank correlations are
significant. The check provided by Pearson correlation coefficients how-
ever reveal that correlation is significant at 1 per cent level. Such a result
may be interpreted to mean that some differences in the sizes of the char-
acteristics used which may appear to change the ranks of industry groups
are not significant enough to remove simple correlations between the ob-
served data.

The above may be taken as evidence that even while the manu-
facturing sector grew, the relative shares of the 2-digit industries to the
whole sector (in terms of the characteristics picked out) are still signifi-
cantly the same. In short, if one thought in terms of ranks, industry
rankings have not changed between 1948-1956 and 1948-1960.

Correlation of average establishment sizes. We are quite aware that
the Census data are observations for firms.'"" If the concepts do not create
much of a difference especially when taking average sizes, then we can
compare average firm sizes within a given 2-digit industry in 1948 with
those in the same industry in 1956 or 1960. The resuits are shown in
the first columns of Tables 3.a and 3.b. The results reveal that the correla-
tions are not significant or, if they are, only at the 5 per cent level.
The interesting thing here is that the value added characteristic proved
significant for 1948 and 1960 but not for 1948 and 1956. However, the
values of the correlation coefficients are really too low to make one con-
clude that such statistically significant correlations may not have been due
to chance or built-in errors in the comparisons.

The conclusion that may be derived here is that per establishment
rankings have changed between 1948 and 1956 and 1948 and 1960. This
result is not obvious from the fact that correlations between total industry

" See discussion on Data, above.
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size and average establishment sizes in terms of the characteristics are gen-
erally not significant-

B. Manufacturing Industries: 1956 and 1960

We now go to two survey years where identity of classifications
holds. In terms of the whole manufacturing sector, the correlations (Spear-
man and Pearson) are significant at the 1 per cent level. The large sector
(establishments with 20 or more workers) have exactly the same char-
acteristics as the whole sector. The small sector of manufacturing has
shown instability in correlations. From this it may be inferred that the
smaller the size of industries or of firms, the less regular is the pattern
to be expected for a given characteristic between the two years. Both these
observations are true for the total size of the industries and for the
average size of establishments.

It can be said from this that when we take the manufacturing sector
as a whole and examine their 2-digit components, there has been a gene-
rally stable pattern in terms of either ranks or values of each of the char-
acteristics under consideration.

SUMMARY AND CONCLUSIONS

This undertaking reviews the relative rankings and sizes of 2-digit
ISIC manufacturing industries for the years 1948, 1956, and 1960. While
it is not denied that growth of the manufacturing sector has been substan-
tial between 1948 and 1960, a number of observations stand out as
statistically proven. -

1. There is no relationship between total industry size and average
establishment sizes within 2-digit industries classified under ISIC. Vary-
ing degrees of average establishment sizes may be present depending upon
the number of firms and the particular circumstances of the firms in the
industry.

2. The relative shares of industry sizes to the total manufacturing
sector have remained substantially the same between 1948-1956 and 1948-
1960.

3. But average establishment sizes between the periods referred to
are generally not related. In terms of ranks, there were substantial changes.

4. In examining the correlation patterns for the years 1956 and 1960,
the total and its subclass — the large — manufacturing sector displayed
considerably strong correlations, both in terms of industry sizes and in
average establishment size.
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APPENDIX I

The Characteristic on Which the Correlations (Pearson and Spearman)
Are Based

A. Measures of Absolute Total Size
1. Employment (E)
2. Payroll (P)
Value of Products Sold (S)
Value Added by Manufacturing (V)
. Value of Fixed Assets (A)
. Quantity of Electric Energy Used (U)

[o)BS INE S V2

B. Average Establishment Sizes, measured by
1. Employment Per Establishment (e)
2. Payroll Paid Per Establishment (p)
3. Products Sold Per Establishment (s)
4. Value Added Per Establishment (v)
5. Fixed Assets Per Establishment (a)
6. Electric Energy Used Per Establishment (u)

C. Some Relative Measures :
1. Per Cent Contribution to Total Value Added by Manufacturing
2. A productivity index which measures average differential size
(in terms of value added) relative to average size of establish-
ments to All Industries, and given by

V, Iy
— X 100
V*;N L3 o
where:
V = Value Added in Industry Groupni \

(i = any 2-digit ISIC industry) ~———
; Number of Establishments in i
V* — Total Value Added by Manufacturing

=
I

N Total Number of Establishments in the Sector
Definition of Basic Terms Used
Employment — Average employment during the year, calculated from

data reported for four payroll periods (ending nearest the 15th of
February, May, August and November).' It includes working owners
and unpaid family workers, production and related wotkers and non-
productive workers in the establishment.

| Refers to 1956 and 1960 data only. How 1948 data were arrived at is not in-

dicated by the Census report. It is only known that the Census schedule called for
reports of monthly employment figures.
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Payroll Paid — Includes salaries, wages, overtime pay, commissions, dis-
missal pay, bonuses, vacation and sick leave pay and other remune-
ration paid to employees on the payroll of the establishment during
entire year, prior to all deductions such as withholding taxes, union
dues, eic.?

Products Sold — Value of shipments including products sold, those
shipped on consignment whether sold or not at the end of the year
and those transferred from the plant to wholesale branches, central
warehouses, retail stores, or other establishments of the company.

Value Added by Manufacturing — A measure of value created in manu-
facturing; calculated by subtracting the cost of materials, sugplies,
containers, fuel consumed, electric energy purchased and contract
work from the value of manufacturing receipts.’

Fixed Assets — Book value of depreciable assets as of January 1. It in-
cludes land, buildings, machinery, transportation equipment and tools
which last more than one year.

Electric Energy Used — The figures used for quantity of electric energy
used were obtained by deducting the quantity sold by each establish-
ment from the sum of the quantity purchased and generated by it.

21948 figures include salaries and wages only.

*The 1948 Census gives no report of Value Added. The figures used in this study
were derived from Total Value of Production by applying the percentage employed
by the National Income Branch of the OSCAS in estimating Value Added from gross
value of output. The percentage used are listed below:

Industry Groups : Percentage: 1948
Food 59
Beverages 44
Tobacco 80
Textiles 72
Footwear and Wearing Apparel 81
Paper and Paper Poducts 58
Printing and Publishing 63
Leather and Leather Products 74
Rubber Products 75
Chemicals and Chemical Products 69
Wood and Cork Products 67
Furniture and Fixtures 64
Basic Metal Products 69
Metal Products 69
Machinery, except Electrical 44
Electrical Machinery, Appliances and Supplies 78
Transportation Equipment 79

Source: Emmanuel Levy, Review of Economic Statistics in the Philippines: an
Interim Report (Manila: World Bank Philippine Mission, May, 1964; mimeographed),
p. 16.
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APPENDIX II

For lack of space, we are not reporting here the basic data from
the Surveys from which the computations were derived. These can be
reconstructed from the Surveys of Manufactures. However, below are
the reclassified 1948 Census data, which have never been reported before.
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