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ABSTRACT

This study revisits the ‘missing middle’ phenomenon of the Indian
manufacturing sector. Though ‘missing middle’ has been described and
analysed by many studies, a key gap in the literature that we note is that
the phenomenon of ‘missing middle’ has been taken as an accepted
artifact of the Indian manufacturing sector. We look into the size-structure
relation based on the argument that ‘class interval based” and ‘aggregate
level’ analyses of the industrial sector may be misleading. We use the
firm level data available for ASI to check for the ‘missing middle’.
Further, we look for the trend both at the aggregate and disaggregate
levels. We are unable to find a ‘missing middle’, either at the aggregate
or disaggregate level, once we drop the classification of data based on a
priori class intervals. We find that most firms in India are small firms and
there is no evidence of a clustering of firms at higher size categories.
Further, joint distributions plotting employment and output; and
employment and labour productivity confirm our claim that there exists

no ‘missing middle’.

Keywords: Missing Middle, Indian Manufacturing, Employment,
Dip Test, Kernel Density

JEL Codes: L11, J21, 053



1. Introduction

Arguably, one of the perplexing problems regarding the Indian
manufacturing sector had been the ‘Missing Middle’, the phenomenon
of relatively lower share of mid-sized firms in the Indian manufacturing
sector in comparison to the shares of small-sized and the large-sized
firms. The causes for this phenomenon has been debated for at least
three decades since mid-1980s (for instance, see Nagaraj, 1985;
Mazumdar and Sarkar, 2009; Hasan and Jandoc, 2013; Alfaro and Chari,
2014; Hsieh and Olken, 2014; Dasgupta, 2016; Bertrand et al, 2017;
Nagaraj, 2018).

Early studies on size structure of manufacturing sector in
developing economies attracted the attention of researchers owing to
the emphasis on the labour absorption capacity of small enterprises and
their potential role in structural transformation! of developing
economies. In the Indian context, the industrial structure during the pre-
independence colonial era was dominated by large sized firms as noted
by Ishikawa (1962). Ishikawa (1962) shows that the size class of firms
with 1000 employees or more had the highest share with other size
classes having lower shares in 1950s. He shows that this share was even
higher in the preceding decades. This rising concentration of firms was
explicitly recognized in the Industrial (Development and Regulation)
Act 1951, The Industrial Policy 1956 and Monopolies and Restrictive

Trade Practices Act 1969. A new institutional frame was created through

1 Small scale industries play two basic roles in structural transformation.
Firstly, the rural and semi-urban small scale industries act as a bridge between
the agriculture sector and urban industrial sector. For example, the agro-
based industries cater to local food consumption needs on the one hand,
and on the other hand, provide agro-based inputs to the large industries in
the urban sector. Secondly, they also have a higher labour-capital ratio than
large industries, thus absorbing relatively more of the surplus labour in the
agriculture sector.



these Acts encouraging the growth of small scale industries through the
establishment of various supporting institutional arrangements and
reserving the market for small scale industries. Since then the average
size of the factories in terms of employment had declined from 140
workers to 60 workers over the period 1950 to 1976 (Nagaraj, 1985).
Nagaraj tentatively concludes that this de-concentration was due to
increasing profitability in the smaller size classes arising from increasing
capital intensity in the smaller size classes. Little (1987), however, argued
that there was no case for favouring small scale industries on the basis of
productivity or capital intensity in India. Rather, the growth of the small
scale industries was probably led by institutional factors. Especially labour
market regulations stood in the way of firm’s growth especially in the
mid-size segments. Mid-sized firms were not growing as the prevailing
policies favored the small scale, and the market favoured the large scale,
thus identifying a ‘missing middle’. Much attention has fallen since then
into the causes for the ‘missing middle’ in the manufacturing sector.
Tybout (2000) too argues the unfavourable regulatory environment that

keeps the small firms from growing into mid-sized firms.

Following the cue laid by Little and Tybout a number of studies
analysed the causes for the ‘missing middle’ in India. Mazumdar and
Sarkar (2009) attribute the absence of the mid-size firms to technology
and capital intensity of the large sized firms. Further, they also argue
that the unobserved heterogeneity among workers in the capitalist sector
accentuated by the presence of labour market institutions in the organized
sector and private lumpy infrastructure investment requirements
encourage large sized firms. Hasan and Jandoc (2013) argues that scale
economies determine the size of the firms, and since scale economies
could vary across industries, the size structure of the economy may be
associated with the industrial structure of the economy itself. However,
the more plausible causal factor is attributed to the labour market
regulations and its monitoring across size classes that restrict firm’s

growth. Alfaro and Chari (2014) suggests that, after liberalization, there



is a decline in the share of small firms and a corresponding rise in the
large-sized firms following the deregulation of the small scale sector
and correction of resource mis-allocation effects. However, the problem
of the ‘missing middle’ persists. Amirapu and Gechter (2014) also use
labour market regulations as a starting point on why the firms remain
small. But they further argue that it is not labour market regulations per
se that determine the size distribution but the level of corruption and
strength of implementation that keeps firms to remain in the informal
sector. While Hsieh and Knelow (2014) show that Indian firms do not
seem to be growing beyond a particular size even after 40 years. The
size of the firms was remaining small while the US firms show a clear
relation between size and age, with older firms growing in size over
time. Lack of growth of Indian firms is attributed to lack of investments

in process efficiency, quality, and variety and domestic market access.

However, Hsieh and Olken (2014) argue that there is hardly any
evidence of the ‘missing middle’ across ‘India, Indonesia and Mexico
when they consider the complete distribution, rather than class intervals.
Also, they do not find evidence of any break in the distribution that can
be attributed to regulations in all the three countries. Further, in a recent
work Nagraj (2018) provides a critical analysis of the ‘Missing Middle’
debate analyzing both the phenomenon and the plausible reason. He argues
that if one considers the definition of the ‘missing middle’ forwarded by
Little (1987) —a very small proportion of workers are employed in factories
in the size-class 200-499 — then, the phenomenon does not exist any
longer. However, if one considers the way Krueger (2013) envisages the
‘missing middle’ —a sudden dip in the number of firms in factories with 10
workers (due to mandatory registration under the Factories Act) — then
the phenomenon does prevail. Nagraj (2018) further argues that existence
of even such ‘missing middle’ is due to under-reporting of employment
by firms to evade regulations. Further, secondary data like Economic
Census or ASI fail to capture this unlawful activity by the firms. He

prescribes resorting to primary survey to analyze the phenomenon.



Given the new evidences on missing ‘missing middle’ (Hsieh and
Olken, 2014) and disappearing ‘missing middle’ (Nagaraj, 2018), we
argue that the phenomenon of ‘missing middle’ has to be looked at
carefully for evidence of the popularly accepted artifact of the Indian
manufacturing sector. There are at least three primary arguments that

necessitate this re-look on the ‘missing middle’.

Most studies look at the overall distribution across specific size
class intervals aggregated for all sectors and conclude that there exists a
‘missing middle’. For instance, firms are classified as firms with less
than 20 workers, 20-49, 50-100, 100-500, and above 500 workers. This
kind of an aggregation classifies some part of the distribution, while
leaves out most part of the distribution, by having no upper bound for
the last size class. Moreover, the class intervals do not follow any
particular principle of equal sized classes. There is no a priori reason to
have the above given binning of firms, as followed by most studies,
except for the fact that the data collecting agency, Annual Survey of
Industries, report the structure of the industry in these size classifications
in their reports. The class interval ‘20 workers or less’ alludes to the
unorganized sector, and size class 20 and above, to the organized sector
based on The Factories Act of 19482, Also the size class 100 and above
represents broadly the threshold for applicability of the Industrial
Disputes Act 19473, So the binnings around 20 and 100 are probably
based on these understandings of the sector. Even if such understanding
was not the basis for classifications, they provide very useful categories

for analysis. However, the rationale for remaining bins of 100 to 500

2 Establishments in the unorganised sector are identified as those which are
not registered under The Factories Act of 1948. The Factories Act is applicable
to establishments which use electricity and has ten or more workers; or
establishments which does not use electricity and has twenty or more workers.

3 The Industrial Disputes Act 1947 lays down the procedure for firing of
permanent workers, among other aspects. The rigid regulations around
firing of workers in the establishments that are registered under the Industrial
Disputes Act 1947 are considered as a key factor for the lack of growth of
the establishments beyond 100 worker size class.



and the open ended 500 above is not clear. This is important, as we are
defining a priori 100 to 500 worker firms as mid-sized firms in India. But

we do not seem to have a rationale to call such firms as mid-sized firms.

A second issue that arises is aggregation across sectors. The
‘missing middle’ argument is based on the manufacturing sector
aggregate. Though it is a possibility that all firms in all industries behave
similarly, it is not necessarily closer to reality. All firms must behave in
a similar manner in all industries, under the pristine condition of markets
structure for all products and their inputs are very similar. This is indeed
a heroic assumption to make. The norm, may be that market structure
faced by firms within an industry is of one type, but it could differ from
one industry to another as pointed out by Hasan and Jandoc (2013). In
other words, there could be substantial inter-sectoral variations in the
firm size-density progression. Given these conditions, unless there are
strong reasons to believe that economy wide macro-economic variables
have a greater influence than industry-specific factors on firm size, it
may be just that what we are calling as a ‘missing middle’, is probably a

statistical artifact.

Thirdly, another key issue that remains unaddressed is the choice
of variable in determining size of firms. Conventionally, the size of
firms has been analysed using the number of employees in a firm. But it
is well known from theory that firms having different input compositions
may be producing similar levels of output, which implies that a large
firm using employment as the measure and a medium or small firm using
another input say, capital, may produce the same level of output. Now,
can we use output as a measure of firm size? In this case, comparing
firms producing different products becomes problematic. The physical
volume of output across different industries cannot be compared simply
because they are different products. It may also be not possible to
compare across the value of outputs of the firms, as value of total outputs

are market determined and not necessarily a function of the size of the
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firm. Hence, a priori, there is no reason to believe that any one particular
input or output measure can be used as a size when comparing firms

across industries.

Given these arguments above it may be posited that this kind of
an aggregation across size and sectors poses an aggregation bias, wherein,
the aggregates hide the underlying distribution. Hence, it becomes
pertinent to explore the data in detail and establish the case for a ‘missing
middle’ in the Indian manufacturing sector at the maximum available
disaggregated data. In this paper, we take up the first two issues, namely
the issue of size classification and inter-sectoral variations in size-
structure progression for analysis. The third issue, using other variables
than employment as a measure of size, has been briefly attempted upon
at the penultimate section of the paper. Rest of the article is organized as
follows. Section 2 provides a brief discussion of the data and
methodology adopted. Section 3 discusses the results. Section 4 provides
some joint distribution analyses. Section 5 summarizes and offers some

concluding remarks.
2. Dataand Method

We use the Annual Survey of Industries (ASI) for the analysis.
Instead of using the aggregate manufacturing sector, we use the firm
level data of the ASI. For exposition, three years’ data is used, 1998-99,
2004-05 and 2012-13. Previous works have depended on both the
EPWREF database on industry level aggregates and unit level data of
ASI for analyzing the ‘missing middle’ conundrum. Further, scholars
have also merged the National Sample Survey data on unorganised
manufacturing sector along with the ASI data to cover the unorganised
sector of the economy. Since unorganised sector is not covered under
ASI, such data merging would have given a more complete picture of
the size distribution of manufacturing sector in India. But we do not
resort to this, as this would have only added to the problem of an

extremely skewed distribution of size structure, which will be discussed
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in the later sections. We take number of average persons engaged
(avgprsn) as the indicator for size, for the present, as followed in other
papers. This is essentially to make it easier to compare our results with
other papers, which have used the same indicator for size. The number
of firms available for analysis is 25,332 firms for 1998-99, 49,340 firms
for the year 2004-05 and 59,162 firms for the year 2012-13. For all years

weights have been incorporated in the analyses®.

Conventionally, as described earlier, studies have followed a pre-
fixed size classification of firms to portray the ‘missing middle’. The
problem associated with this is also described above. In terms of methods,
we too start with size distribution using the conventional bins to show
the ‘missing middle’, as argued in other papers Then we drop the
conventional bins and use kernel density plots of all firms in a year to
visually present the distribution of firms. If the size-distribution indeed
has a ‘missing middle’, then the distribution must have two modes,
instead of a single mode. As a counterfactual we have tested whether the
industry size distribution is uni-modal, if not there exists a case for bi-
modal distribution. We test for uni-modality using the Hartigan and
Hartigan (1985) Diptest. To check for inter-sectoral variations in size
distribution, we conduct two sample Kolmogorov-Smirnov Test for each

industry and compare with the overall distribution.
3. Results

3.1. Distribution of firms across size classes

In 1998-99, 72.91% of firms had average number of employment
(average persons engaged) of less than 50 while 19.37% firms had average
employment of 50 or more but less than 500 (Table 1) . The firms having
500 or more employed persons constitute the rest 7.73%. For the year
2004-05 we find that 81.8% of firms in the lowest size class, followed by

16.73% firms in the next size class, the largest size class having only

4 ASI unit level data comprise of both census and sample firms. For sample
firms, ASI provide weights.
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1.47%. For the year 2012-13, a very similar pattern as in previous years
is visible, 79.77% of firms in the smallest size class, 18.3% in the next
size class and the largest having 1.93% of firms. It can be inferred from
the above description that apparently, the distribution of firms is such
that an overwhelming share of firms, more than 70 percent, are small
firms, and then there is a secular drop in the share of firms, as the size
class progresses. Apparently, there is no evidence of a ‘missing middle’,
when we look at the firm level data of ASI. The only pattern that is
visible is that of a highly skewed distribution towards small firms in the

manufacturing sector.

Table 1: Percentage Share of firms across Size Classification

Average persons engaged | 1998-99 2004-05 2012-13
Less than 50 7291 81.8 79.77
50-500 19.37 16.73 18.3
Above 500 7.73 1.47 1.93

Source: Authors’ calculations based on ASI unit level data

However, if we classify the same data on the basis of the
conventional bins, of firms consisting of 0-9 workers, 10-49 workers,
50-99 workers, 100-199, 200-500, 500 above workers and take their
shares in total, then there is some evidence for the ‘missing middle’
(Figure 1).

As can be seen from the panels below for all the years, class
intervals 3 and 4, corresponding to 50-99 and 100-199 seem to have a
lower share in general compared to the next size classes. Figures a, b and
c are shares that includes firms with zero employment, and figures d, e
and f are after dropping firms with zero employment. Both the panels

show very similar patterns.
3.2. Kernel density plots

Now, as described earlier, classification on the basis of arbitrary

class intervals can confound the size distribution based on the class
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intervals we adopt. So, instead of taking class intervals we now generate
Kernel density plots to capture the entire distribution, without attributing
any class intervals. The Kernel density estimations® of the firms over
average employment also show a highly left skewed distribution with
one peak implying the mode of the distribution lying in the extreme left
hand side of the density function. This pattern is consistent across all

the three chosen years (Figure 2).

From the figures (panels a, b and ¢ of Figure 2), we estimate the
simple modes corresponding to the peak in the above figure, the mode
of the distribution lies at 10 for year 1998-99 and 2004-059, for the year
2012-137 the mode of the distribution lies at 9. This statistic proposes
that Indian manufacturing sector in general is characterized by an

overwhelmingly large number of small firms.

Now, to check if there exists a pattern of mid-size firms having
lower shares, we take a closer look at the distributions dividing the
distributions into three groups, firms with less than 50 workers, firms
with 50 to 500 workers and firms with more than 500 workers (Figure 3).
It can be seen that within each class of firms, the consistent trend across

the years is that there is a left skewed distribution.

5 Kernel density estimation is a non-parametric smoothing technique for
estimating the probability density function of a random variable (see Hérdle,
1990 for a detailed exposition). Using “kdens” package of STATA-13, the
optimal bandwidth was determined at 77.2112495 for year 1998-99,
57.282263 for 2004-05 and 57.8213905 for 2012-13.

6 8,513 firms were dropped as they reported average person engaged
(avgprsn) = 0. Out of these 8513 firms with avgprsn = 0, 8480 have
reported O output. If we consider all the firms, the mode comes at 0.

7 10,689 firms were dropped as they reported avgprsn = 0. If we consider all
the firms, the mode comes at 0. Out of these 10689 firms with avgprsn = 0,
10488 have not reported any output data and out of the rest 201 firms who
have reported output, 94 have reported O output. Moreover, out of these
10689 firms with avgprsn = 0, 8519 have not reported any nest investment
in plant and machinery (nipm), and 1309 have reported nipm = 0.
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Figure 2: Kernel Density Plots of Average Persons Engaged
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Further, as the size class increases, the skewness gets sharpened
and a flatter tail is displayed. This pattern alludes to the fact that within
each class there is an overwhelming presence of the small firms. Also, as
the class interval widens, there is a sharper skewness, or a larger share of
smaller firms within the size class. And, the fact there exists only long
tails without any particular peaks or turnarounds, beyond the peak,
shows there is no sign of any missing size structures even within each

size class.
3.3. Modes and Test for Unimodality

When there are a large number of observations in the sample, such
as the ones that we are using, it is possible that the distribution does
have more than one local mode, but only a singular global mode. If the
overwhelming trend is that of a highly skewed distribution, then when
we calculate modes, only the peak of the skewed distribution gets
captured as the global mode for the distribution. But there could be
other local modes, around which firms cluster. In case of the ‘missing
middle’ argument, one possible distribution pattern one must observe is
that, apart from the global mode, there should at least another local
mode, which lies far away to the right of the global mode. To capture the
presence of more than one mode in a distribution, one can test for
unimodality of a distribution using Hartigan and Hartigan (1985) Dip
Test. Dip Test can be used to test modality of an empirical distribution.
The test compares the empirical distribution with a hard-to-reject
unimodal distribution that minimizes the maximum difference. Thus
one can test the null hypothesis that the empirical distribution is
unimodal against the alternative hypothesis that the empirical

distribution is multimodal.

The test results show that for all the three years chosen there are
more than one modes, one global and several local modes. For all the
three years the result of the dip-test rejects the uni-modality of the

distribution. However, for all the three periods, the multiple modes lie
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very close to the global mode (Table 2). For the year 1998-99, the
global mode is 10 while the next five modal values are 7, 8,9, 11 and 12.
For 2004-05, the global mode is 10 and the next five modal values
occurat7,8,9, 11 and 12 and for 2012-13 the global mode is 9 with the
next five local modes at 6, 7, 8, 10 and 12. It now can be seen that indeed
these are multimodal distributions for the three years, nevertheless, the
multiple modes are clustered around the global mode itself. This
observation rejects the idea that there exist modes far away from the global
mode. In other words, most firms are small firms, and there is no evidence to
argue that there exists a clustering of firms at large size categories. All that
is visible is a large concentration of firms at small size, and a more-or-less

even distribution of firms across sizes beyond the small.

Table 2: The top six modal values for Average Persons Engaged

(avgprsn)
1998-99 2004-05 2012-13
avgprsn | Frequency | avgprsn | Frequency|avgprsn | Frequency
7 4412.3 7 4390.7 6 5544.5
8 4628.0 8 4556.0 7 5597.2
9 4566.0 9 4690.8 8 6017.7
10 4640.0 10 5027.8 9 6188.6
11 4116.5 11 4820.5 10 5207.2
12 4177.0 12 4463.8 12 5113.5

The multimodal nature of the distribution clustered around the
global mode is visible from the Figure 4 below. Since all the modes lie
below the size class of less than 20 employees we take this as the cutoff
and generate kernel density plots for this sub-sample, for the three years.
As can be seen from the Figure 4, for all the three years an inverted U

shaped curve is visible, with one global peak and multiple local modes.

From the above arguments made, it becomes evident that for the

manufacturing sector as a whole there is no statistical evidence to claim



Figure 4: Kernel Density Plots of Average Persons Engaged < 20
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a ‘missing middle’, but it is the way we classify the aggregate data that
seems to create an illusionary ‘missing middle’ for the aggregate data.
34. Sectoral performance in terms of Firm Size: Kolmogorov-
Smirnov Test

Now we move to the second part of the question, namely
disaggregated analysis to look for sectoral patterns in ‘missing middle’.
The question that arises now is whether all the industries behave in the
same way or not. For the purpose we employ the two sample Kolmogorov-
Smirnov Test for each industry across NIC 2 Digit level of disaggregation
and compare with the overall distribution. The Kolmogorov-Smirnov
(K-S) Test is a non-parametric test which can be used to compare one
sample with a reference probability distribution (one sample K-S Test) or
to compare two samples (two sample K-S Test). We have used the two
sample K-S test in this paper. The K-S statistic quantifies a distance between
the empirical distribution functions of the two samples and test the null
hypothesis that the two samples are drawn from the same distribution
against the alternative hypothesis that they are not®. Results of the test
(using weights for the sample firms)? show that some of the industries
follow distributions which are not statistically different from the overall
distribution, while some of the industries follow distributions which are
statistically different from the overall distribution. Table 3 below shows
that for 1998-99, four industries have distributions that are similar to the
overall distribution, while 21 industries did not follow the overall
distribution. In other words, it can be interpreted that these four industries
broadly set the overall distribution. In 2004-05 the number of industries
confirming to the overall distribution was six, while non-confirming were
29. In 2012-13 the corresponding numbers were 16 and 35 respectively.
One straight forward inference that can be made is that there are much

greater number of industries that do not confirm to the overall pattern of

8 See Lopes (2011) for a detailed exposition.

9 Using “ksmirnov2” package of STATA-13 one can allow for analytical
weights.
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distribution compared to industries that confirm to the pattern. Since we
have already established that for all the three years, the overwhelming
pattern is that of a left skewed distribution with one global mode and
many local modes clustering around the global mode, it may now be
inferred that those industries that do not confirm to these patterns may
have distributions that are different from the above described one. It is
possible that, while the dominant distribution pattern is the one described
above, probably due to a large number of firms in these industries, there
are underlying distributions that are industry specific, and it may be
possible that though the ‘missing middle’ is not seen for the manufacturing
sector as a whole, but it is present within specific industries. This is what

we look for, in the proceeding sections.

Table 3: Two Sample KS Test Results for Industries

Year Industries statistically | Industries statistically different

not different

1998-99 14, 19, 35, 37 01, 15, 16, 17, 18, 20, 21, 22, 23,
24, 25, 26, 27, 28, 29, 30, 31, 32,
33, 34, 36

2004-05 | 27, 35, 72,90, 92,93 | 14, 15, 16, 17, 18, 19, 20,

21, 22, 23, 24, 25, 26, 28, 29, 30,
31, 32, 33, 34, 36, 37, 40, 41, 50,
52, 63,74

2012-13 | 39, 42, 43, 49,51, 59, | 10, 11, 12, 13, 14, 15, 16, 17, 18,
62,68,72,74,77,81, | 19,20, 21, 22, 23, 24, 25, 26, 27,
86,93, 94, 95 28, 29, 30, 31, 32, 33, 35, 36, 37,
38, 45, 46, 52, 58, 82, 89, 96

Note: Details of the industries are given in Appendix 2.
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3.5. Sectoral performance in terms of Firm Size: checking for sector
specific modes

To capture the presence of more than one modes in a distribution,
we continue to use Hartigan and Hartigan (1985) Diptest that test for
unimodality of a distribution for each two—digit level industries. As
expected the results show that some of the industries have unimodal
distribution while some don’t (Table 4). In 1998-99, 13 of the industries
had unimodal distribution, while 14 had more than one modes. In 2004-
05, 16 had unimodal distribution and 17 had more than one modes, and
in 2012-13, 24 industries had unimodal distribution while 16 had more
than one modes. Thus, as in the case of aggregate trends, in the sectoral
analysis also we observe the presence of both single mode and multiple

mode distributions across sectors in all the three periods.

Table 4: Diptest Results for industries

Year Industries with Industries having distributions

Unimodal Distribution with more than one mode

1998-99| 01, 14, 18, 19, 23,30, | 15, 16, 17%, 20, 21%*, 22%, 24*,
32, 33, 34, 35, 36 25, 26, 27%, 28, 29, 31%*, 37

2004-05| 18,19, 23,30, 32,33, | 14%, 15, 16, 17, 20, 21, 22%, 24,
34, 37,40, 41, 50,52, | 25,26,27,28, 29, 31, 35%%,
74,90, 92, 93 36%*, 63%,

2012-13| 12, 14,15, 19, 21,26, | 10, 11%*,13%** 16, 17, 18*, 20,
29, 30, 32, 33, 35, 36, | 22,23, 24%, 25, 27%, 28, 31*%,
37, 38,43,45,46,58, | 52

59, 74, 82, 89, 95, 96

* significant at 5% level of significance, ** significant at 10% level of
significance

Note: For the year 2004-05 out of all the industries, modal analysis for
firms belonging to industry 72 is not robust due to very low number of

observations (5).
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3.6. Industry wise Modes

Given that there exists unimodal distribution for some industries
we list out the mode for each industries for all years in Table 5. The
range for modes for the year 1998-99 varies from 5 to 16, implying that
among those industries that had a unique mode, the largest number of
firms was clustered between firms with 5 workers and firms with 16
workers. For the year 2004-05, this clustering was between 3 and 52.
However, 52 is the mode of only one industry, and if we consider that as
an outlier, then the range of modes lie between 3 and 26. For the year
2012-13, the range lies between 1 and 69. Again if we remove the single
outlier industry, the range would be 1 to 26. Thus it can be argued that
for all industries with a unique mode, the mode lies close to the smallest

sized firms, across all years.

Table 5: Modes of the Industries having Unimodal Distribution

1998-99 2004-05 2012-13
Industry Mode | Industry | Mode | Industry Mode
1 15 18 17 12 1
14 14 19 10 14 22
18 14 23 21 15
19 8 30 17 19 9
23 16 32 13 21 12
30 7 33 14 26 22
32 12 34 14 29 10
33 8 37 15 30 8
34 8 40 18 32 17
35 9 41 33 8
36 5 50 35 13
52 8 36 1
74 52 37 3
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90 3 38 14

92 10 43

93 26 45 9
46 22
58 69
59 11
74 5
82 1
89 26
95 5
96 24

For the rest of industries, which have multiple modes, we calculate
the top six modal values for each industry!®. The general observation
that can be made is that all the modal values are clustered around the
exact mode for every distribution. The exact modes are marked in bold.
For instance, for the year 1998-99, for industry code 15, the exact mode
was 7 while the local modes ranged from 5 to 12 (Table 6). For industry
16, the exact mode was 4 and the local modes ranged between 1 and 11.
For all industries, the local modes do not rise above 17 (industry 31).
For the years 2004-05 and 2012-13 the local modes do not go beyond
18 (Tables A4 and A5 in the appendix).

10 One can use Silverman’s Test for Multimodality (silvtest) to find out all the
local maxima of the distribution. However, silvtest uses bootstrapping and
the results depend significantly on the size of the sample and number of
iterations which one chooses exogenously. Hence, we refrained from using
silvtest.
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Table 6: Top Six Modal Values for Industries having Multimodal
Distributions 1998-99

Industries Top Six Modal Values (Global mode in bold)

15 5 7 8 9 10 12
16 1 2 3 4 9 11
17 7 8 10 11 13 17
20 4 5 6 7 8 9
21 9 10 12 13 14 15
22 5 6 7 8 9 11
24 8 9 10 12 14 15
25 7 8 9 10 11 12
26 5 6 7 8 9 10
27 6 8 9 10 11 12
28 5 7 9 10 12 14
29 5 7 8 11 12 13
31 7 8 10 12 15 17
37% 3 91

* Industry 37 has only two values for average persons engaged.

Thus, though these industries don’t follow unimodal distributions,
they have their modal values nested around the global mode of the
distribution. Further, for all the industries we find that the modes are
located near the left tail of the distribution. From the above analyses we
can infer that the ‘missing middle’ phenomenon for Indian industries
doesn’thold good even at the sub-sectoral level. There exists a predominance
of small firms both at the overall and individual industry levels.

It is also worthwhile noting that the mode of any industry category
lies at very low levels. It is possible that industry structure, market
structure and industrial organization of production may play important
role in determining the size of the firm. For instance, an automobile
factory with all its components being produced internally may have to

function at a certain scale to achieve profitability, while a shoe
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manufacturing factory may produce at smaller scales. Similarly, a firm
in an industry that has considerable monopoly power may be larger
compared to a firm that lies in a competitive market. Or an industry,
which has larger scope for intra-industry trade may have smaller firms in
general compared to an industry where intra-industry trade is not
technically feasible. Based on these factors, it may be reasonable to
argue that firm size could vary vastly across industries. And we do find
this in the Indian data, where the average size of firms across industries
varies vastly across all the three years (See Table 7 below and Tables

Al, A2 and A3 in the appendix for summary statistics).

Table 7: Summary Statistics

1998-99 2004-05 2012-13
Lowest| Highest| Lowest | Highest |Lowest | Highest

Observations in an industry 2 | 4575 5 13604 1 6823
Number of employees in a [Min| 0 3 1 9 1 110

firm within the industry Max| 91 [61869] 91 | 45901 10 46333
Mean employment across 13.91209.4| 19.07| 162.3 | 9.3 |259.6
industries

Range (Max-min) 88 [61869 90 | 45900 8 46332
Mode 3 16 3 52 1 69

For instance, in the year 1998-99 the average number of employees
in a firm within all industries varied between 14 and 209, in 2004-05 it
varied between 19 and 162, and in 2012-13 it was between 9 and 260.
The largest firm sizes were above forty five thousand in all years.
However, when we look at the modes, these remain at low levels. For the
year 1998-99 it ranged between 3 and 16 across all industries, for 2004-
05 it was between 3 and 52 and for the year 2012-13 it was between 1
and 69. In essence it points to the fact that even if the mean size of firms
vary substantially across industries, and there is presence of very large
firms in the sector, the mode, the largest number of firms, remains in the

small size category for every industry.
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4. Joint Distributions

In this section we try to address the third issue that we had raised
earlier — to look at the distribution of firms using a different variable
than employment. To analyse the problem we resort to a three
dimensional plot that would bring both employment and output into
the analysis. We generate joint kernel density plots of firms by output

and employment!!.

Figure 5: Joint Distribution (employment and output)

The joint distribution (Figure 5) exhibits a sharp peak of
concentration of small firms, both in terms of output and employment.
Beyond this peak we do not see any pattern of a mode that is specific
either to employment or output, or a joint mode for both together. We
get exactly similar results when we plot the joint distribution of

employment and labour productivity (Figure 6).

11 The joint Kernel density plots have been obtained using MATLAB
programme.
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Figure 6: Joint Distribution (employment and labour productivity)

These evidences further reiterate our argument that there exist
only small sized firms and hence, there is no ‘missing middle’ in Indian

manufacturing.
5. Conclusions

The study took a rigorous re-look at the ‘missing middle’
phenomenon of the Indian manufacturing sector. A number of previous
studies have looked into the causes of ‘missing middle’. We look into
the size-structure relation based on the frame that class interval based
and aggregate level analysis of the industrial sector may be misleading.
Instead of using the size classification provided by ASI we use the firm
level data available for ASI to check for ‘missing middle’. Further, we
look for the trend at the aggregate and disaggregate level. We are unable
to find a ‘missing middle’, either at the aggregate or disaggregate level,
once we drop the classification of data based on a priori class intervals.
Calculations of modes and plotting of kernel densities at the aggregate
level, across size classes and across different industries only show that

most firms in India are small firms and there is no evidence of a clustering
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of firms at higher size categories. Further, joint distributions plotting
employment and output; and employment and labour productivity

confirm our claim that there exists no ‘missing middle’.

In the light of the above analysis, the search for the causes of
‘missing middle’ in India may be redundant. Rather, the key questions
that need to be addressed are that why does an overwhelmingly large
share of Indian firms remain small and what are the implications of the

predominance of small firms in Indian manufacturing sector.
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Appendix 1
Table A1: Summary Statistics (1998-99)
Industry|Observations | Min| Max Mean Range Mode
(Max-Min)
01 478 0 674 34.23 674 15
14 15 0 187 34.73 187 14
15 4575 0 [21178 56.79 21178 7
16 1156 0 41982 | 209.41 41982 4
17 2727 0 |61869 | 100.09 61869 10
18 761 0 | 6851 95.92 6851 14
19 454 0 | 5702 52.18 5702 8
20 685 0 1010 13.98 1010 5
21 561 0 | 5189 50.80 5189 15
22 545 0 1696 37.37 1696 11
23 183 0 | 3096 91.89 3096 16
24 1970 0 |11646 74.53 11646 12
25 1061 0 | 3765 43.76 3765 9
26 2178 0 | 3144 35.80 3144 9
27 1241 0 48932 88.51 48932 9
28 1228 0 |12437 34.52 12437 7
29 1577 0 [50558 75.99 50558 8
30 52 0 509 61.86 509 7
31 772 0 | 9442 62.10 9442 15
32 306 0 | 7725 | 109.42 7725 12
33 236 0 | 2229 74.53 2229 8
34 541 0 |18306 92.97 18306 8
35 464 0 [23335 | 139.45 23335 9
36 438 0 |10213 52.32 10213 5
37 2 3 91 40.18 88 3
All 25332 0 [61869 66.02 61869 10
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Table A2: Summary Statistics (2004-05)

Industry|Observations | Min| Max | Mean Range Mode
(Max-Min)
14 713 1 1177 40.31 1176 19
15 7294 1 9410 55.33 9409 8
16 898 1 | 45901 | 162.37 45900 4
17 4269 1 7241 99.92 7240 15
18 13604 1 | 11639| 159.49 11638 17
19 747 1 3494 71.71 3493 10
20 848 1 1020 17.36 1019 8
21 1041 1 3676 48.42 3675 12
22 932 1 2132 39.65 2131 7
23 341 1 5220 84.99 5219 21
24 3458 1 7719 75.93 7718 11
25 1812 1 3750 43.38 3749 10
26 3631 1 2302 41.22 2301 11
27 2080 1 | 38579 90.15 38578 11
28 2172 1 9865 40.27 9864 10
29 2761 1 7334 48.25 7333 10
30 100 2 4114 | 159.51 4112 17
31 1283 1 9184 63.33 9183 15
32 435 1 5108 | 108.32 5107 13
33 472 1 1775 66.56 1774 14
34 1049 1 | 12866| 114.65 12865 14
35 735 1 4949 95.95 4948 9
36 1021 1 4696 69.53 4695 10
37 33 1 247 30.48 246 15
40 121 1 1165 59.74 1164 18
41 17 2 135 22.77 133 7
50 773 1 556 32.09 555 7
52 39 1 91 19.07 90 8
63 318 1 476 22.72 475 10
72 5 9 84 27.07 75 9
74 28 8 218 47.69 210 52
90 22 2 254 50.36 252 3
92 25 3 223 48.62 220 10
93 50 1 213 32.74 212 26
All 40827 1 | 45901 65.09 45900 10




32

Table A3: Summary Statistics (2012-13)

Industry| Observations| Min| Max | Mean Range Mode
(Max-Min)
10 6823 1 | 10916 59.04 10915 9
11 919 1 3781 | 92.49 3780 5
12 768 1 | 46333 176.40 46332 1
13 3555 1 [ 10289]115.33 10288 13
14 1600 1 | 40557|164.14 40556 22
15 839 1 6615]109.55 6614 8
16 1545 1 3132 | 28.40 3131 8
17 1354 1 4294 | 49.78 4293 11
18 905 1 3002 | 48.43 3001 12
19 526 1 6547| 96.50 6546 9
20 3034 1 8308 | 74.17 8307 9
21 1245 1 8715]137.61 8714 12
22 2146 1 4795| 57.88 4794 10
23 4500 1 6001 | 46.54 6000 9
24 2560 1 ] 38225| 11.20 38224 9
25 2925 1 | 13709| 53.47 13708 9
26 899 1 6167|117.57 6166 22
27 2181 1 | 11048 | 88.46 11047 6
28 3054 1 7218 | 74.53 7217 7
29 1567 1 | 15161[177.93 15160 10
30 781 1 | 11264]153.93 11263 8
31 419 1 9627| 60.89 9626 9
32 997 1 5085 119.76 5084 17
33 362 1 1306| 57.53 1305 8
35 465 1 3312]119.23 3311 13
36 50 1 194| 25.04 193 1
37 28 3 340| 69.64 337 3
38 115 1 652| 59.49 651 14
39 2 22 152| 87.00 130 22, 152
42 6 10 1139]259.67 1129 10,11,52,62,284,1139
43 7 7 209 65.35 202 7
45 1366 1 2263 | 57.72 2262 9
46 16 1 64 9.37 63 22
49 6 1 52| 34.50 51 1,11,44,49,50,52
51 2 12 117] 87.00 105 117
52 448 1 2359| 21.31 2358 7
58 134 1 3303] 143.92 3302 69
59 35 1 406 | 59.25 405 11
62 2 52 60| 56.00 8 52,60
68 1 10 10| 10.00 0 10
72 3 110 156 131.00 46 110,127,156
74 19 1 134 23.61 133 5
77 3 1 139 26.17 138 1
81 6 13 75| 36.80 62 14,65
82 66 1 1241 80.50 1240 1
86 1 52 52| 52.00 0 52
89 61 1 728 73.09 727 26
93 1 10 10| 10.00 0 10
94 1 11 11| 11.00 0 11
95 66 1 357 54.22 356 5
96 59 1 385 28.09 384 24
All 48473 1 | 46333| 79.37 46332 9
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Table A4: Top six modal values for industries having multimodal
distributions 2004-05

Industries | Top Six Modal Values (Global mode in bold)
14 1 9 10 11 17 19
15 1 6 7 8 10 11
16 2 3 4 5 7 11
17 10 11 12 15 16 17
20 5 6 7 8 9 10
21 9 11 12 13 15 16
22 5 7 8 9 12 14
24 6 8 9 10 11 13
25 8 10 11 12 13 14
26 7 8 9 10 11 12
27 9 10 11 12 13 14
28 7 9 10 11 12 13
29 8 9 10 11 12 13
31 7 8 9 11 13 15
35 6 7 9 12 13 18
36 6 8 9 10 11 14
63 7 8 9 10 11 14

Table AS: Top six modal values for industries having multimodal
distributions 2012-13

Industries Top Six Modal Values (Global mode in bold
10 5 6 7 8 9 10
11 3 4 5 6 8 10
13 1 6 7 8 10 13
16 5 6 7 8 9 17
17 9 10 11 12 13 14
18 6 7 8 10 12 13
20 5 6 7 8 9 18
22 5 7 9 10 11 12
23 1 5 6 7 8 9
24 5 6 7 8 9 13
25 5 6 7 8 9 12
27 6 7 8 9 15 18
28 7 8 9 12 13 15
31 5 6 7 9 12 13
52 6 7 9 11 12 13
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Appendix 2

NIC Codes (1998-99)

Industry Code Industry Name

01 Agriculture, hunting and related service activities

14 Other mining and quarrying

15 Manufacture of food products and beverages

16 Manufacture of tobacco products

17 Manufacture of textiles

18 Manufacture of wearing apparel; dressing and dyeing of fur

19 Tanning and dressing of leather; manufacture of luggage,
handbags saddlery, harness and Footwear

20 Manufacture of wood and of products of wood and cork,
except furniture; manufacture of articles of straw and
plating materials

21 Manufacture of paper and paper products

22 Publishing, printing and reproduction of recorded media

23 Manufacture of coke, refined petroleum products and
nuclear fuel

24 Manufacture of chemicals and chemical products

25 Manufacture of rubber and plastic products

26 Manufacture of other non-metallic mineral products

27 Manufacture of basic metals

28 Manufacture of fabricated metal products, except
machinery and equipments

29 Manufacture of machinery and equipment n.e.c.

30 Manufacture of office, accounting and computing
machinery

31 Manufacture of electrical machinery and apparatus n.e.c.

32 Manufacture of radio, television and communication
equipment and apparatus

33 Manufacture of medical, precision and optical instruments,
watches and clocks

34 Manufacture of motor vehicles, trailers and semi-trailers

35 Manufacture of other transport equipment

36 Manufacture of furniture; manufacturing n.e.c.

37 Recycling
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NIC Codes (2004-05)

Industry Code | Industry Name

14 Other mining and quarrying

15 Manufacture of food products and beverages

16 Manufacture of tobacco products

17 Manufacture of textiles

18 Manufacture of wearing apparel; dressing and dyeing of fur

19 Tanning and dressing of leather; manufacture of luggage,
handbags, saddlery, harness and footwear

20 Manufacture of wood and of products of wood and cork,
except furniture; manufacture of articles of straw and
plaiting materials

21 Manufacture of paper and paper products

22 Publishing, printing and reproduction of recorded media

23 Manufacture of coke, refined petroleum products and
nuclear fuel

24 Manufacture of chemicals and chemical products

25 Manufacture of rubber and plastics products

26 Manufacture of other non-metallic mineral products

27 Manufacture of basic metals

28 Manufacture of fabricated metal products, except
machinery and equipment

29 Manufacture of machinery and equipment n.e.c.

30 Manufacture of office, accounting and computing
machinery

31 Manufacture of electrical machinery and apparatus n.e.c.

32 Manufacture of radio, television and communication
equipment and apparatus

33 Manufacture of medical, precision and optical instruments,
watches and clocks

34 Manufacture of motor vehicles, trailers and semi-trailers

35 Manufacture of other transport equipment

36 Manufacture of furniture; manufacturing n.e.c.

37 Recycling

40 Electricity, gas, steam and hot water supply

41 Collection, purification and distribution of water
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50 Sale, maintenance and repair of motor vehicles and
motorcycles; retail sale ofautomotive fuel

52 Retail trade, except of motor vehicles and motorcycles;
repair of personal andhousehold goods

63 Supporting and auxiliary transport activities; activities of
travel agencies

72 Computer and related activities

74 Other business activities

90 Sewage and refuse disposal, sanitation and similar
activities

92 Recreational, cultural and sporting activities

93

Other service activities
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NIC Codes (2008) used for 2012-13

Industry Code Industry Name

10 Manufacture of food products

11 Manufacture of beverages

12 Manufacture of tobacco products

13 Manufacture of textiles

14 Manufacture of wearing apparel

15 Manufacture of leather and related products

16 Manufacture of wood and products of wood and cork,
except furniture; manufacture of articles of straw and
plaiting materials

17 Manufacture of paper and paper products

18 Printing and reproduction of recorded media

19 Manufacture of coke and refined petroleum products

20 Manufacture of chemicals and chemical products

21 Manufacture of pharmaceuticals, medicinal chemical and
botanical products

22 Manufacture of rubber and plastics products

23 Manufacture of other non-metallic mineral products

24 Manufacture of basic metals

25 Manufacture of fabricated metal products, except
machinery and equipment

26 Manufacture of computer, electronic and optical products

27 Manufacture of electrical equipment

28 Manufacture of machinery and equipment n.e.c.

29 Manufacture of motor vehicles, trailers and semi-trailers

30 Manufacture of other transport equipment

31 Manufacture of furniture

32 Other manufacturing

33 Repair and installation of machinery and equipment

35 Electricity, gas, steam and air conditioning supply

36 Water collection, treatment and supply

37 Sewerage

38 Waste collection, treatment and disposal activities;
materials recovery

39 Remediation activities and other waste management
services

42 Civil engineering

43 Specialized construction activities
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45 Wholesale and retail trade and repair of motor vehicles and
motorcycles

46 Wholesale trade, except of motor vehicles and motorcycles

49 Land transport and transport via pipelines

51 Air transport

52 Warehousing and support activities for transportation

58 Publishing activities

59 Motion picture, video and television programme
production, sound recording and music publishing
activities

62 Computer programming, consultancy and related activities

68 Real estate activities

72 Scientific research and development

74 Other professional, scientific and technical activities

77 Rental and leasing activities

81 Services to buildings and landscape activities

82 Office administrative, office support and other business
support activities

86 Human health activities

89 Other social work activities without accommodation n.e.c.

93 Sports activities and amusement and recreation activities

94 Activities of membership organizations

95 Repair of computers and personal and household goods

96 Other personal service activities
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