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I ntroduction

There is ongoing concern about the
shortage of workforce with particular
skill as unfavorable to the growth of
firms and economy at large. Moreover,
information is available at the aggregate
level on skills issues, rather than how
these issues affect individual firms in
India. Global evidence suggests that the
availability of workforce with the appro-
priate types and levels of skillshasfore-
most impact on the success of the firms.
Limited research conducted globally
suggests that “Skill shortages directly
constrain production and prevent firms
from meeting demands and using avail-
ableinputs efficiently with consequences
for lower productivity” (Haskel & Mar-
tin, 1993b).

Skill shortages directly constrain

production and prevent firmsfrom
meeting demands and using avail-
able inputs efficiently. \

The measurement of skill shortages
and gapsto an extent is dependent on the
definition of skill shortages used. The
definitions of skill shortagesthat are de-
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rived from macroeconomic! and
microeconomic? indicatorsindirectly re-
strain innovation and use of new tech-
nologies which are skill intensive. This
may lead to have long term impacts on
the way firms do business, in terms of
their location, size, structure, production
methods and product strategy®. Thus,
exploring how these skill shortages mani-
fest them will not only help industry to
fill skill gap but also improveinternational
competitiveness.

This paper aims to unravel our un-
derstanding of skillswithin Indian firms.
At first this paper discusses the
microeconomic measures of skill short-
age and explores the determinants of skill
shortagesi.e. vacancies which are hard-
to-fill dueto skill-related reasons. More-
over, the paper triesto explore the prob-
ability that the firm had any vacancies
and hard-to-fill vacanciesinthelast year.
This paper uses two methods to investi-
gate the determinants of a firm report-
ing the three types of vacancies. First,
we estimated separate chances for the
firm reporting each of the vacancy
types. However, the mechanisms caus-
ing firms to report each of the different
types of vacancies are likely to be inter-
related. All skill and non-skill related
shortage vacancies are by definition
hard-to-fill vacancies. In addition, apro-

! For example, an excess of demand over supply for
labor draws on macro measures such as vacancy
rates.

2 For example, percentage of establishmentsreporting
skill shortages will necessarily draw on micro
measures such as employer surveys.

8 See Durhin (2004), Mason & Wilson (2003)

portion of firms have vacancies while
other firmsdo not have vacanciessoitis
important to account for the factors
which influence the reason firms recruit
as opposed to those which do not.

Skill Shortage - An Overview

It is surprising that mainstream eco-
nomic theories have not contributed sig-
nificantly on theissues of skill and tends
to work with open concepts of labor sup-
ply and demand. Applied labor market
research has advanced on general ac-
cepted understanding of ‘skill’” which
means the ability to execute specified
tasks. However, classifications of skill
dimensions are based on particul ar tasks
and level of ability (training) needed. The
very notion of a skill shortage can be
helpful because of its broad perspective
but it may not match-up with the employ-
ers explanation.

Besides, previous research has
pointed out ambiguities over both the no-
tion of ‘skills' and of ‘shortage’. It is of -
ten apprehended that the ‘skills' are be-
ing referred as technical, defined by the
ability to perform given tasks or to master
various techniques, whether manual or
cognitive. The study conducted by Oliver
& Turton (1982) explores what employ-
ersmean by skills(whenthey refer to skills
shortages) encompassing also a range of
behavioral attributes such as reliability,
ability to work without supervision and
stability of employment. Bosworth, Dutton
& Lewis(1992) recognize both behavioral
attributes and technical skills which are
included in the potential list of qualitiesthat
employersarelooking for.
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The global concern regarding skills
shortages has ‘become more acute...in
the new millennium’ (Cohen & Zaidi,
2002:1). India shares the same concern.
Intheresearchtitled * Global Skill Short-
ages', Cohen & Zaidi (2002:1) arguethat
theworldisheading into ‘ new periods of
skill shortages in the 21% century’. In-
dian newspaper reports echoes this con-
cern about current skills shortages and
the negative impact this might have on
local economic expansion. A number of
Indian companies had been experiencing
asignificant shortage of skilled and com-
petent personnel which hasincreased in
recent years. This is in direct contrast
with the recent economic expansion in
India. Companies are anxious that this
will place Indian firms at a disadvantage
when they compete with international
business groups.

‘ A number of Indian companies had
been experiencing a significant

shortage of skilled and competent

personnel which has increased in
recent years.

Indian press reports in recent years
like* India: Desperately Seeking Talent”*
shows the ongoing shortage of skilled
professionals, echoing concerns ex-
pressed at the various levels of the sup-
ply and demand mismatch in the coun-
try. Public debate over the nature of the
skill shortagein Indiais central to ques-
tions of sustainability of current and fu-
ture economic expansion. While many
industries are having trouble finding the

4Asian Business, http://www.businessweek.com,
November 7, 2005

right employees, they have so far man-
aged by hiring less-skilled employeesand
training them.

Organizations in India operate in a
highly competitive local and/or global
economic environment. Their competi-
tivenessis compromised by the shortage
of skilled professionalsin thelocal labor
market. The skills shortage in India is
resulting in serious cost implications for
organizations causing major delays and
cost overruns. An examination of the re-
lationship between local and global skill
shortages to that of supply and demand
provides an opportunity to identify the
specific problem(s) and ultimately find the
solution to this complex issue.

Intheworld of empirical work, short-
ages have always been interpreted or
even defined directly in terms of diffi-
culties in filling vacancies or job. The
empirical work of Haskel & Martin
(1993a) treated the CBI® skills shortage
as an indicator, a proxy for the average
duration of vacancies of skilled labor
& Stevens (1994) uses the same indica-
tor as a proxy for the marginal cost of
recruiting skilled labor. Haskel & Martin
(1993b) and Bosworth (1993) measure
skills shortage in various ways directly
as a hard-to-fill vacancy.

5CBI conducts survey of senior manufacturing

executives on trends in output, prices, exports,
and costs. The CBI Industrial Trends Survey
collects data on topics like current business
confidence, capacity utilization and investment
intentions. The survey differs from most other
economic surveysinthat it focuses on the opinions
of executives rather than quantitative data.
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There has been limited research
which focuses on the determinants of
vacancies. Undoubtedly research is
being impacted by dearth of data on
vacancies and vacancy rates. In this
paper, an important objectiveisto ex-
plore the determinants of vacancies at
thefirm’slevel. The discourse hereis
most closely related to Holzer (1994)
in that the concern here is with both
vacancy incidence and vacancy rates.
However, in distinguishing between the
various types of vacancies (hard-to-
fill and skill-shortage vacanciesin par-
ticular), there are clear parallels with
the recent work of Haskel & Martin
(2001) who utilize 1991 Employee
Manpower and Skills Practices Survey
(EMSPS)

‘ Thedeterminantsof skill mismatch
are both cyclical and structural.

The determinants of skill mismatch
are both cyclical and structural. On the
one hand, skill mismatch has been found
to be pro-cyclical with recessions caus-
ing firms to separate from the matches
with the lowest productivity.® On the other
hand, some structural changes — such as
the adoption of new technology —require
skillsthat are not immediately available
in the labor market. While education/vo-
cational systems adapt to these new skill
requirements, firms experience skill gaps
between their employees’ skillsand those

6 Olitsky (2008) findsthat the proportion of unskilled
workersin skilled jobs and the overall proportion
of mismatches are negatively correlated with the
unemployment rate in the United States.

required by the jobs they fill.” Also, the
institutional framework regulating the la-
bor market will influence the speed at
which firms are able to adapt to struc-
tural change.

Firms may also view labor shortages
as internal skill deficiencies (where the
skillsof their existing workforce are below
some optimal level), or skill gaps (where
firms' existingworkerslack sufficient skills
to perform their jobs effectively). More-
over, Oliver & Turton (1982) point out those
firmsmay identify asimportant requirement
to cope with non-routine technical prob-
lems, to work with little or no supervision
or to have speed on thejob and bereliable.
However, theseare different intheir impli-
cationsfrom skill shortages, although they
are often conflated in practice (Shah &
Burke, 2005). Interestingly, hiring standards
are adjusted according to the country of
the labor market. When demand is high,
employers may beforced to take on work-
erswho lack experience, qualification and
other desired personal attributes. In con-
trast, when demand islow and labor isabun-
dant, firmsmay rai setheir expectationsand
look for qualities beyond thoserequiredin
terms of the technical capacity to perform
thejob (Richardson, 2007). Thisfurther ex-
plainsthat in tight labor markets the num-
ber of under-educated and under-skilled
workersislikely toincrease, whilein dlack
labor marketsthe number of over-educated
or over-skilled workersislikely todo like-
wise. Theseimbalances haveimplications
for the chance of both internal and exter-

”In addition to generating skill shortages and skill
deficits, technological change hasalso beenlinked
to over-qualification and under-qualification,
although through asomewhat different mechanism.
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nal training being offered as aresponse to
balance the imbalances. Therefore hiring
standards may vary, according to different
stage of the business cycle.

‘ Hiring standards may vary, accor d-
ing to different stage of the busi-
ness cycle. \

Very few empirical works looked at
the determinants of skill mismatch, mostly
because of thedifficulty inidentifying and/
or collecting data on asuitable cross-coun-
try longitudinal measure of mismatch as
dependent variable. A few researchers
who have approached thetask have looked
at measures of matching inefficiency, de-
rived from the job search and matching
literature. Marsden et a (2002) explore
the effect of demand, supply and institu-
tional factorsin European countries using
the indicator developed by Layard et al
(1991) which consists of the variance of
skill specific unemployment rates.®

Inthe work by Marsden et al. (2002),
technological progress, measured as ex-
penditure in R&D, is not found to affect
skillsmismatch. On the other hand, Haskel
& Martin (2001) use UK firm-level data
and find that skills deficiencies are sig-
nificantly higher for high-tech firms.® Simi-

8 This indicator is Yavar (ui/u), where ui is the
unemployment rate relative to thei th skill group
and u is the national unemployment rate.

9The variable used by Haskel & Martin (2001) is
constructed based on the question: “would you
say that this establishment has experienced a skill
shortage?’, hence, the answers could reflect either
skill deficiencies in the existing workforce or
difficultiesin hiring new workers.

larly, Robson (2006) explores the effect
of structural change'® on the efficiency
of matching in UK regions exploiting the
index of sectoral shifts developed by
Lilien (1982).1* Hiswork put forward that
an increase in sectoral shifts may lead to
an increase in the degree of mismatch
between the skills possessed by on-the-
job searchers and the skill requirements
of local employers. Robson (2006) also
explored the role of the degree of spe-
cialization inregional employment in the
efficiency of the matching process but
found no evidence to support the ex-
pected positive effect.

The significance of present data
source for the study is first that respon-
dents representing firms were asked in
exclusively separate questions about :(a)
Do you currently have any vacancies for
management graduates either full or part
time staff? (b) Are any of these vacan-
ciesproviding difficulty to fill with suit-
able applicants? (c) For which of thefol-
lowing reasons did this business find it
hard-to-fill vacancies of their existing
workforce? By corresponding to their
responses to these separate questionsthe
study was able to gain valuable insights
intofirms' sensitivity of skills shortage.
The study also tried to explore the fac-
torswhich are fundamental to these three
experiencesin order to throw further light
on their similarities and differences.

0 New technologies are often accompanied by
structural change.

B Lilien'sindex is aweighted standard deviation of
sectoral employment growth relative to aggregate
emplayment growth.
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Data Sources & M ethodology

Thisstudy isexploratory in nature and
makes use of descriptive framework of
analysis. Understanding skill shortage
among Management Graduatesisthefo-
cus of the study. The units of analysis
are firmsin India who hire management
graduates at both global and local levels.
The list of firms was identified through
the Captiline Database'?. An uneven dis-
tribution of firms across the country led
to choose different locations for the
study. Based on the proximity and total
number of firms, the study decided to
choose Mumbai, Bangalore and
Hyderabad for sample selection. The
three cities were seen as different
groupsto allow proportional representa-
tion of enterprises across. After group-
ing, random method was employed in
selecting the companies to avoid
researcher’s biases in the selection. The
statistically acceptable sample size was

12 Capitaline Database which covers more than
22,000 Indian listed and unlisted companies,
classified under more than 300 industries, along
with powerful analytic tools.

18 To calculate an appropriate sample size, we apply
NZH1-0)
where n delineates sample size drawing from the
finite population (N), Z represents Z statistic for
95% confidencelevel, P isthe expected proportion
that wearegoing to calculate, d indicates precision
(Daniel, 1999). It should be noted that the Z value
isset at 1.96 for 95% confidencelevel. Interestingly,
P (expected proportion) varies between 0 and 1,
andthesamplesizeisavariant of P. Itisimportant
to note that the P is taken in proportion of one,
i.e., if expected proportion or prevalence is 40%,
then P is equal to 0.4. Smaller d implies good
precision or smaller error of estimate, and it should

the following formulae: n =

determined by employing Daniel (1999)*
to justify the responsive sample size of
the survey. To increase the response rate
an online version of the survey was pre-
pared. Each scheduleincludes aletter of
introduction and aschedul e. Subsequently
102 interview schedules* were com-
pleted, majority of which were adminis-
tered by face-to-face interviews. A total
of 76 (74.5%) were administered by face-
to-face interviews and 26 (25.5%) by
online survey form.

The study isexploratory in nature and
makes use of descriptive framework of
analysis. Skill shortage among Manage-
ment Graduates is the focus of the study.
The unit of analysisis firm. In the study,
we have used four methods for analyzing
guantitative data: Bivariate Analysis, Chi
Square and Bayesian Conditional Probabil-
ity. The general characteristics of sample
firms are present in Appendix 1.

Skill Shortage Indicators

Indicatorsfor skill shortagesdraw on
primary research with firmsto determine
the extent and nature of skill shortages

be in proportion of one (Naing et al,. 2006).
Interestingly, although thereisno precise rule to
choose an appropriate d, Naing et al (2006) show
that if Pisless than 10% (0.1), then d should be
half of P, i.e., 0.05. Ontheother hand, if Pisgreater
than 90% (0.9), d would be 0.5 (1-P). Of course, a
larger or smaller d can be set depending on the
availability resources. If Pisbetween 0.1 and 0.9,
thenitisappropriate to choose 5% precision (0.5).
In this study, P=0.5 and d=0.1., the sample sizeis
96.

14 For face-to-faceinterview, interview schedulewas
used and parallel to schedule, an online tool was
developed.
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facedinanindustry or firms. It also
provides an indicator of employer-

specific skill shortages. Micro mea-
sures have the advantage over
macro measures in addressing the
issues of skill shortages directly
where macro measures relay on
proxy measures. However, there
are anumber of potential issuesas-
sociated with employer surveys.

Haskel & Martin (2001) illus-
trate the direct approach taken by
employer surveysin measuring skill
shortages. They attempted to mea-
sure shortages through the foll ow-
ing questions. Skills shortages:
“Would you say this firm has ex-
perienced a‘ skills shortage’ inthe
last 12 months or not?” Hard-to-

Fig. 1 Vacancies, Hard-to-Fill & Skill Shortage Va-

cancies (n*=102)

Vacancies
(82.36%)

Skill Shortage
vaccancies
(64.70)

Hard-to-Fill
(56.86%)

Source: Field Survey carried in Hyderabad, Bangalore

and Mumbai in 2012

fill vacancies: “Do you currently
have vacancies that are proving to
be hard-to-fill?" Hiring difficulties:
“How easily have you been able
to fill vacanciesin each of the oc-
cupational groups in the last 12
months?’

The study by Green & Owen (2003)
uses an analogous range of micro indi-
cators to measure skill shortages. The
study uses awide range of measuresthat
address criticisms of purely vacancy-
based measures as noted by Green,
Machin & Wilkinson (1998). Green &
Owen (2003) used the following: firms
reporting all vacancies; firms reporting
hard-to-fill vacancies; firmsreporting skill
shortage vacancies; the percentage of
firms reporting skill gaps. The present
study adopted the approach from Haskel
& Martin (2001) to explore and measure
the skill shortage among management

Note: Figure shows the percentage of Firms that re-
ports each type of vacancy.
*n =total number of sample firms

graduatesin Indian firms. The overall per-
centage of firms reporting each type of
vacancy is depicted in Fig. 1. Details on
the structure and patterns of the mea-
sures of vacancies, hard-to-fill vacancies
and skill shortage vacancies are discussed
in the forthcoming sections.

Shortages by Hard-to-fill Vacancy

The central argument surrounding the
use of vacanciesisthat hard-to-fill vacan-
cies(HTFVs) areparalle to skill shortages
as hard-to-fill vacancies represent the in-
ability of employerstofill vacant jobs. For
example, Haskel and Martin (1993) used
measuresrelating skill shortagesto vacancy
duration and argue that skill shortages cor-
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respond towards hard-to-fill vacancies. In
contrast, Green, Machin & Wilkinson (1998)
arguethat skill shortages cannot be equated
with hard-to-fill vacancies. The argument
wasthat employersview skill shortagesas
a wider problem, including internal skill
gaps. The study reported a substantial but
incomplete overlap between skill shortages
and hard-to-fill vacancies, questioning the
use of hard-to-fill vacancies as areliable
measure.

‘ Skill shortages cannot be equated
with hard-to-fill vacancies. \

In the present study, participantswere
asked: ‘are any of these vacancies pro-
viding difficult to fill with suitable appli-

cants? Those whom answered ‘yes' to
this question were classified as having a
hard-to-fill vacancy represented at the
bottom of Table 1. It wasfound that more
than half of the firms has vacancieswhich
are hard-to-fill (56.86% compared to
82.4%). It was also found that the prob-
ability of having skill shortage increases
if firms are having hard-to-fill vacancy
increases with firm size. Table 1 presents
the association between skill shortages
with respect to hard-to-fill vacancy. 57 per
cent of thefirms are facing hard-to-fill va-
cancies in which around 43 per cent of
thefirmsare having skill shortage. Onthe
other hand, 43 per cent of the firmsdon't
have hard-to-fill vacanciesin which 21.56
per cent having skill shortage and 21.56
per cent are not having skill shortage.

Table 1: Association between Skill Shortages and Hard-to-Fill Vacancy (n*=102)

Hard-to-fill vacancies (%)

Skill Shortage Yes No Total (%)
With Skill Shortage 43.13 21.56 64.70
Without Skill Shortage 13.72 21.56 35.30
Total 56.86 43.13 100

Source: Field Survey carried in Hyderabad, Bangal ore and Mumbai in 2012

Significance level by chi-square test (p = .007)
*n = total number of sample firms

Skill Shortages by Wage Rates

It is important to be aware of the
distinction between efficiency-enhanc-
ing wage rises and deleterious wage
rises. Surprisingly both types of wage
growth are not in the interests of the
economy. One of the very simple ways
to overcome a skill shortage in the short-
run is to offer higher wages to attract
existing skilled workforce. Shah &
Burke (2005) listed a number of poten-

tial indicators of shortages including
vacancy rates, unemployment rates,
wages, employer surveys of recruitment
difficulties and measures of overtime
hours worked.

Table 2 shows the association be-
tween skill shortages by wage rates. 37
per cent of the firm’'s wages are above
average where 13 per cent are of those
firms who are having skill shortage and
24 per cent without skill shortage. Inter-
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estingly, 65 per cent of the firmsare hav-
ing skill shortage which provides above

average and average wage to the
workforce.

Table 2: Association between Skill Shortages and Wage Rates (n*=102)

Wage Rates (%)
Skill Shortage ~ AboveAverage Average Total (%)
With Skill Shortage 12.74 51.96 64.70
Without Skill Shortage 24.50 10.78 35.30
Total 37.25 62.75 100

Source: Field Survey carried in Hyderabad, Bangal ore and Mumbai in 2012

Significance level by chi-square test (p = .000)
*n = total number of sample firms

Skill Shortage by Year of Existence

Table 3 shows the association be-
tween skill shortage and year of exist-
ence. As the existence of firm increases
skill shortages among these firms in-

crease. Since the workforce within the
firm did not go under training their skills
were not upgraded. 65 per cent of the
firms are having skills shortages and
around 35 per cent of the firms are with-
out skills shortages.

Table 3: Association between Skill Shortage & Year of Existence (n*=102)

Skill ShortageYear of Existence (%)

0-5 6- 10 11-15 15+ Total (%)
With Skill Shortage 10.78 9.80 16.67 27.45 64.71
Without Skill Shortage 4.90 12.75 2.94 14.71 35.29
Total 15.69 22.55 19.61 42.16 100

Source: Field Survey carried in Hyderabad, Bangalore and Mumbai in 2012

Significance level by chi-squaretest (p = .041)
*n = total number of sample firms

Skill Shortages by L ocation

‘ Regional firm that develop and de-
liver a work life balance employer
brand will play an important role

in attracting and retaining workers
to areas facing skill shortages.

It is widely acknowledged that a
complex range of factors explains flex-
ibility and mobility of workerswhen faced

with the prospect of relocating to are-
gional location (Canterford, 2006). The
two interconnected factors are the re-
locating worker’s desire to advance his
lifestyle and to enjoy a better work life
balance. The first factor is related to
the lifestyle appeal of thelocation. This
destination based approach relates to
factors often associated with the im-
proved lifestyle offering of alocation
(Salt, 2001). The second factor relates
to the condition of employers to offer
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work and pay conditions that will en-
able the relocating worker to actually
enjoy the lifestyle factors. To these
ends, regional firm that develop and
deliver a work life balance employer
brand will play an important rolein at-
tracting and retaining workersto areas
facing skill shortages. Table 4 shows
the association between skill shortages

and location of the firm. It is evident
from the table that 65 per cent of the
firms (22.55 per cent in Mumbai 22.55
per cent in Hyderabad and 19.61 per
cent in Bangalore) have skill shortage.
35 per cent of the firms (14.71 per cent,
in Mumbai 25.49 per cent in Hyderabad
and 17.65 per cent in Bangalore) do not
have skill shortage.

Table 4 Association between Skill Shortages and L ocation (n*=102)

Location (%)

Skill Shortage Mumbai Hyderabad Bangalore Total (%)
With Skill Shortage 22.55 22.55 19.61 64.71
Without Skill Shortage 14.71 294 17.65 35.29
Total 37.25 25.49 37.25 100.00

Source: Field Survey carried in Hyderabad, Bangal ore and Mumbai in 2012

Significance level by chi-square test (p = .010)
*n = total number of sample firms

Skill Shortage: Dimensions &
Deter minants

‘ The low number of unemployment
and high number of vacanci

es can
lead us to skill shortages \

In empirical and literature work, va-
cancy proposition appearsto be well-re-
garded as measures of skill shortages.
The incidence of any vacancies relating
to unemployment (V/U) or employment
(V/E), vacancy proposition across occu-
pations and vacancy hiring rate relating
to unemployment or employment can be
seen as good measures of the gravity of
skill shortages. The low number of un-
employment and high number of vacan-
cies can lead usto skill shortages and a
high number of vacancies with a high
number of unemployment may indicate
some type of labor market mismatch,

probably skill shortages but possibly em-
ployer-related.

In the present study, participants that
had hard-to-fill vacancies were asked
‘what are the main reasons that the va-
cancy isproviding hard-to-fill? They were
given seventeen categories from which
they could choose as many as they
wished. Thosereplied ‘ applicantslack the
work experience the company demands’
or ‘applicants lack the qualifications or
skills the company demands’ were de-
fined as having skill shortage vacancies
(SSVs). 64.70 per cent firms said that
there is a gap between the type of skills
that currently employees have and those
that firms need to meet its business ob-
jectives.

One of the significant points within
the labor markets irrespective of macro-
economic condition existing isthat most
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of the firms have vacancies at one point
in time as employees quit voluntarily
(MacKay & Jones, 1989). For instance,
based on 5500 firms in New Zealand,
Mason et al. (2010) observed that 76.6
per cent of the firms had vacancies, 47.9
per cent hard-to-fill vacancies and 35.7
per cent skill shortage vacancies during
last year. However, the corresponding
figure for the present study is 82.36 per
cent of the firms had vacancies, 56.86
per cent hard-to-fill vacancies and 64.7
per cent skill shortage vacancies|ast year.
It would be interesting to address two
important questions: first, what factors
determine firms' skill shortage; second,
does the degree of skill shortage vary
across different set of firms. A major
point which can be emphasized in de-
scribing the determinants of skill short-
age is the vacancy and hard-to-fill va-
cancy. Indeed, the association of vacancy
and hard-to-fill vacancy with skill short-
age, to some extent, isalwaysimplicitin
nature. In this framework, it would be
interesting to highlight the peculiarity
among size of the firms and number of
yearsin existence. Following Pissarides
& Wadsworth (1994), the study estimates
the conditional probability for skill short-
age with vacancy and hard-to-fill va-
cancy.

Bayesian Conditional Probability

Until recently, there was no differ-
ence between what we now call
frequentist®® (or traditional) and Bayesian

®As suggested by Bayarri &Berger (2004), in
general, frequentist methods are computationally
relatively simple and no need for numerical
integration. In many cases the frequentist and

approaches to statistical implication.
Fienberg’s (2006) work powers the dis-
tinction, aswell asthe term “Bayesian”,
to the work of Fisher (1925/1973; 1935/
1960) in the first half of the twentieth
century. The origins of Bayesian infer-
ence are much older than the terminol-
ogy, and arein fact closely entwined with
the early development of probability and
statistics over 250 years ago. In 1763, a
posthumous paper by the Reverend Tho-
mas Bayes was presented to the Royal
Society in London (Bayes,1958). Bayes
was interested in inverse probability —
inference of probability parametersfrom
observations of outcomes and prior be-
liefs. He was specifically interested in
estimating the binomial parameter for the
distribution of repeated Bernoulli trials
from observations of outcomes. The pa-
per proved a special case of what is now
called Bayes' Theorem.

The management researcher faced
with a choice between Bayesian and
freguentist methods has much to consider.
There has been a specific situation where
Bayesian analysis offers persuasive ad-
vantages. Bayesian methods that treat
probability as a measure of uncertainty
may be amore natural approach to some
high-impact management decisions, such

Bayesian interpretations are different: Bayesian
methods are based on decision theoretic principles;
actions are dictated by risk management by
minimizing the expected loss under achosen ‘loss
function. Similar choices are needed in frequentist
methodology to determine the optimal procedure
(e.g. least squares or maximum likelihood
estimation).
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as strategy formation, portfolio manage-
ment, and decisions whether or not to
enter risky markets. For such decisions,
concepts from large-sample statistics
such as asymptotic distributions and the
law of large numbers are largely irrel-
evant. In such situations, a subjective
mindset is natural and practical (Agresti
& Hitchcock 2005).

The Bayesian approach to statistical
implication is a fundamentally different
paradigm than the traditional frequentist
approach. The Bayesian interpretation of
probability as a measure of certainty is

quite unlike the frequentist interpretation
as a measure of chance. Bivariate Baye-
sian conditional probability and odds ra-
tios are used to illustrate skill shortage
vacancy and hard-to-fill vacancy. Table 5
shows the skill shortage by vacanciesin
firms among management graduates who
had vacancies or had not any vacancies.
Table 6 shows the skill shortage by hard-
to-fill vacancies among management
graduates who had witnessed hard-to-fill
vacancies or who had not witnessed hard-
to-fill vacancies. Based on theresults pre-
sented in table 7 and 8, it stipul ates prob-
abilities for these two categories.

Table 5 Skill Shortage by Vacancies in Firms (n*=102)

Skill Shortage Firm with Vacancies Firm without Vacancies Total

Yes 54 12 66

No 30 6 36

Sample size (n) 84 18 102

Source: Field Survey carried in Hyderabad, Bangalore and Mumbai, 2012

*n = total number of sample firms

Table 6 Skill Shortage by Hard-to-fill Vacancies (n*=102)

Skill Shortage Firm with Firm without Total
Hard-to- fill Vacancies Hard-to-fill Vacancies

Yes 44 22 66

No 14 22 36

Sample size (n) 58 44 102

Source: Field Survey carried in Hyderabad, Bangalore and Mumbai, 2012

*n = total number of sample firms

As shown in table 7, the probability
of having skill shortageif firms have va-
canciesis 0.64, while the probability of
having skill shortageif firmsdo not have
vacanciesis0.67. What is striking isthat
the probability of having vacancies in
firmsif firmsreport skill shortageis0.82
and the probability of having vacancies
infirmsif they are not having skill short-

age is 0.83. Similarly, the probability of
no skill shortageif firms have vacancies
is0.36, whereasthe probability of no skill
shortage if firms do not have vacancies
is0.33. The probability of not having va-
canciesin firmsif firms have skill short-
age is 0.18, whereas the probability of
not having vacanciesin firmsif firmsdo
not have skill shortageis0.17.
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Table 7 Bayesian Conditional Probability for Skill Shortage and Vacancies

P (A) The probability that the firms are likely to connect with skill shortage 0.65
P (~A) The probability that the firms are unlikely to connect with skill shortage 0.35
P (A/B)* The probability of having skill shortage (A) if firms having vacancies (B) 0.64
P (A/ ~B) The probability of having skill shortage (A) if firms not having vacancies (~B) 0.67
P (~A/B) The probability of no skill shortage (~A) if firms having vacancies (B) 0.36
P(~A/ ~B) The probability of no skill shortage (~A) if firms not having vacancies (~B) 0.33
P (B) The probability that the firms are likely to connect with having vacancies 0.82
P (~B) The probability that the firms are likely to connect with not having vacancies 0.17
P (B/A) The probability of having vacanciesin firms (B) if firms are connected 0.82
with skill shortage(A)
P (B/ ~A) The probability of having vacanciesin firms (B) if firms are not connected 0.83
with skill shortage (~A)
P (~B/A) The probability of not having vacanciesin firms (~B) if firms having 0.18
skill shortage (A)
P(~B/ ~A) The probability of not having vacanciesin firms (~B) if firms not having 0.17
skill shortage (~A)
Oddsratio P (A/B)/P(~A/B)=1.77; P (Al ~B)/ P (~A/ ~B) = 2.03;P (B /A)/ P (~B/A) =
A1, P(B/~A)/ P (~B/~A) = 4.88

Source: Field Survey carried in Hyderabad, Bangal ore and Mumbai, 2012

Asshown in table 8, the probabil -
ity of having skill shortageif firms have
hard-to-fill vacancies is 0.76, while
the probability of having skill shortage
if firms have hard-to-fill vacanciesis
0.50. What is striking is that the prob-
ability of having hard-to-fill vacancies
in firms if establishment reports skill
shortage is 0.67 and the probability of
having hard-to-fill vacanciesin firms
if firms are not having skill shortage
is0.39. Similarly, the probability of no
skill shortageif firms have hard-to-fill
vacancies is 0.24, whereas the prob-
ability of no skill shortage if firms do
not have hard-to-fill vacanciesis 0.50.
The probability of not having hard-to-
fill vacancies in firms if firms have
skill shortage is 0.33, whereas the
probability of not having hard-to-fill
vacanciesin firmsif firms do not have
skill shortageis0.61.

Conclusion

This paper explored the ‘ skill short-
age’ as understood by respondents rep-
resenting firms. There are considerable
overlaps between firms with skill short-
age and hard-to-fill vacancy. Moreover,
there are certain factors determining the
experience of skill shortages and/or the
experience of a hard-to-fill vacancy. It
is also evident, that there are overlaps
between firmsreporting skill shortage and
those reporting some deficiencies in the
‘qualities’ of their existing employees.
The degree of overlap isnot so strong as
between skill shortages and hard-to-fill
vacancies.

‘ The firm experiencing skill short-
age partly islikely to withess more
hard-to-fill vacancies due to the

deficiency in the supply of quality
wor kfor ce.
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Table 8 Bayesian Conditional Probability for Skill Shortage and Hard-to-fill Vacancies

P(A) The probability that the firms are likely to connect with skill shortage 0.65

P (~A) The probability that the firms are unlikely to connect with skill shortage 0.35

P (A/B) The probability of having skill shortage (A) if firms having hard-to-fill 0.76
vacancies (B)

P (A/ ~B) The probability of having skill shortage (A) if firms not having hard-to-fill 0.50
vacancies (~B)

P (~A/B) The probability of no skill shortage (~A) if firms having hard-to-fill 0.24
vacancies (B)

P(~A/ ~B) The probability of no skill shortage (~A) if firms not having hard-to-fill 0.50
vacancies (~B)

P (B) The probability that the firms are likely to connect with hard-to-fill vacancies 0.57

P (~B) The probability that the firms are likely to connect with not having 0.43
hard-to-fill vacancies

P (B/A) The probability of having hard-to-fill vacanciesin firms (B ) if 0.67
establishment are connected with skill shortage(A)

P (B/ ~A) The probability of having hard-to-fill vacanciesin firms (B) if firmsare 0.39
not connected with skill shortage (~A)

P (~B/A) The probability of not having hard-to-fill vacanciesin firms (~B) if 0.33
firms having skill shortage (A)

P(~B/ ~A) The probability of not having hard-to-fill vacanciesin firms (~B) if 0.61
firms are not having skill shortage (~A)

Odds ratio P (A/B)/ P (~A/B) = 3.16; P (A/ ~B)/ P (~A/~B) = 1;P (B/A)/ P (~B/A) = 2.03
i P(B/~A)/P(~-B/~A)= 0.63

Source: Field Survey carried in Hyderabad, Bangal ore and Mumbai, 2012

The paper suggests that the firm ex-
periencing skill shortage partly islikely
to witness more hard-to-fill vacanciesdue
to the deficiency in the supply of quality
workforce. Similar finding can be ob-
served in the work of Robinson (1996)
who makes similar observations but from
amore macroeconomic perspective. The
analysis by Robinson seems to suggest
that employers appear not to have any
problem for themselves in interpreting
guestions on ‘skills shortages' but these
guestions are not being perceived in a
uniform way by all employers.

The two maor points which are
emerging from the above analysis: first,
the firms have two choices, one is with
skill shortage or without skill shortage.

Second, vacancy has two implications:
vacancy and no vacancy. This implies
that if an establishment is looking for
workforce then it has to choose either of
these. While choosing workforce to fill
vacancy implies both finding workforce
with and without skill shortage, hard-to-
fill vacancy merely implies lack of skill
the establishment demands for a particu-
lar job, commonly happens when the
workforce do not have adequate skill set
to perform the job. In fact, the distinc-
tion between skill shortage and no skill
shortage has received tremendous schol -
arly attention in the domain of labour
economics. A number of studies by schol-
ars like Haskel & Martin (1993b);
Bosworth (1993) and Oliver & Turton
(1982) shows in empirical work, short-
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ages have always been observed and in-
terpreted, or even defined directly, in
terms of difficultiesin filling vacancies
or hard-to-fill vacancy.

Hard-to-fill vacancy merely im-
plieslack of skill the establishment
demandsfor a particular job, com-
monly happens when the
wor kforce do not have adequate
skill set to perform the job.

None of the studiestill date has con-
sidered skills shortages in practice as
encompassing problemswith the skillsor
qualities of firms existing employees.
Firmsalso view labor shortages asinter-
nal skill deficiencies (wherethe skills of
existing workforces are below optimal
level) or skill gaps (where firm’s
workforce lacks sufficient skills to do
their jobs effectively). In this context,
Oliver & Turton (1982) point out to those
employers who may identify as impor-
tant arequirement to cope with non-rou-
tine technical problems, to work with
little or no supervision or to have speed
onthejob and bereliable. These are dif-
ferent to an extent in their implications
from skill shortages. Although they are
often conflated in practice (Green,
Machin & Wilkinson, 1998)
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Appendix 1 General Characteristics of Sample Firm (n*=102)

Characteristics Categories Per cent
Location Hyderabad 24
Bangalore 38
Mumbai 38
Designation Executive 34.31
Manager 24.29
Sr. Manager 17.64
General Manager 10.78
V P/Director 10.78
Head/CEO 0.98
Industry Pharmaceutical 2.94
Construction 6.86
FMCG 8.82
Financial Services 12.74
Management Consulting 12.74
Others 15.68
Information Technol ogy 18.62
Manufacturing 21.56
Revenue (Rs Crores) <100 20.6
100 — 499 19.6
500 — 999 17.6
>1000 42.2
Number of Years 0-5 15.7
6-10 22.5
11-15 19.6
15 42.2
Size of Firm(Employees) <50 7
50 - 500 31
500 -1000 27
>1000 37
Per cent of Management Graduate <10 73
10to 20 14
20 to 30 7
>30 6
Enterprises Type Private 60
Public (Listed) 31
Any Other 9
Source: Field Survey carried in Hyderabad, Bangal ore and Mumbai, 2012
*n = total number of sample firms
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