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I
Introduction

All modern societies recognise that education and a career
are not only the right of a woman, but key factor that
contribute to the economic and social development of a

nation. In spite of this recognition, the participation and contri-
bution of women in many professions is insignificant. This is
most evident in the field of engineering, where women represent
a large untapped source of talent.

In India, the participation of women in engineering was
negligible till the early 1980s. It is only in the past 15 years
that their enrolment has shown an increasing trend. This move-
ment began first in the southern states and has gradually spread
to other parts of the country. However, with the increase in numbers,
women engineers are facing many problems in their careers.
These problems need to be understood and analysed.

Keeping these issues in view, two extensive studies on women
engineers were taken up at IIT Bombay. Both studies were
sponsored by the department of science and technology. This
paper presents the salient findings of the two studies.

The first study [Parikh and Sukhatme 1992, 1994, 1997] was
conducted about 10 years ago and was concerned with collecting,
compiling and analysing information about women who obtained
their bachelor’s degree in engineering (BE, BTech, BSc (Engg))
from all over the country during the period 1975 to 1990. The
study focused on the following issues:
(1) Data on enrolment and out-turn, statewise and disciplinewise;
(2) Job opportunities, job status, nature of work, career profiles
and career problems of women engineers.

The second study [Parikh and Sukhatme 2002] was conducted
recently. The sample studied consisted of women who obtained
a bachelor’s degree in engineering during 1994-98. In contrast
to the first study, which was more general in its scope, the second
focused on women who had obtained degrees in civil engineering,
computer science/engineering, electrical engineering, electronics
engineering and mechanical engineering1 and were located in
the states of Andhra Pradesh, Delhi, Gujarat, Karnataka, Kerala,
Maharashtra and Tamil Nadu. This was done because Study I
had shown that 80 per cent of the stock of women engineers
belonged to the above-mentioned states and disciplines. One of
the objectives of Study II was to establish the current job and
career status of the women engineers and compare it with the
picture which had emerged from Study I. A second objective
of the study was to obtain the viewpoint of employers and
understand more fully the reasons for the difficulties encountered
by women.

Carefully designed questionnaires were used in both studies
for obtaining the information from women engineers and from
employers. A total of 2,753 responses were received from women
engineers in the first study, and 1,020 responses were received
in the second study. Care was taken to ensure that these responses
were reasonably representative of the total population under
study. As far as the employers were concerned, a total of 129
responses from 104 organisations were received in the second
study. Of the 129 respondents, 112 were men and 17 were women
executives. All the responses were entered in suitable databases
and analysed. They form the basis for the results and views
presented and for the recommendations made. It may be men-
tioned that the two studies conducted are the largest studies on
women engineers in India.

In the following sections, the data on enrolment and out-turn
of women engineers over the years has been presented to evolve
a feel for the numbers involved.

This is followed by analysis of the data obtained through
the two studies in regards to job status, nature of work and
career problems of women engineers. Following this, a summary
of the reactions obtained from employers and then some re-
commendations for action based on the results of both studies
are presented.

II
Out-Turn of Women Engineers

It is necessary to take note of the growth in intake capacity
for bachelor’s degree programmes in engineering in the country.
Table 1 presents data for the six-year period 1996 to 2001 for
some major disciplines [AICTE 2002]. The total intake capacity
for these years as well as for some earlier years is also given.
It is to be noted that over 50 years from 1951 to 2001, there
has been nearly a 50-fold increase in intake capacity. The growth
in capacity has been particularly large in the past 20 years. This
is mainly due to the large number of private institutions started
in this period. It should also be noted that the growth in the last
3-4 years is because of the capacity created in information
technology, computer science/engineering and electronics.

Corresponding admission figures are not readily available.
However it would be safe to assume that the actual intake was
close to 100 per cent of the intake capacity up to 1971, when there
was a shortage of capacity. It is likely to have decreased as a
percentage of intake capacity since then. We will assume rea-
sonable values of 90 per cent for 1981, 80 per cent for 1991,
75 per cent for 1996, 73 per cent for 1998, and 70 per cent for
2001. The actual annual intake with these assumptions is given
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in Table 2. The numbers obtained are in good agreement with
corresponding enrolment data compiled by UGC (1999).

Data obtained in Study I on the number and percentage of
women who obtained bachelor’s degrees from 13 institutions is
given in Table 3. This data is for the period 1975 to 1988 and
is reasonably representative of the national picture.

Similar data obtained in Study II for the period 1994 to 1998
from 31 representative institutions is given in Table 4.

The reliability of this data can be checked by comparing it with
enrolment data published by UGC. The yearwise variation of
the number of women enrolled in engineering in the country and
women as a percentage of total enrolment is given in Table 5.

An year-to-year comparison between Tables 3 and 4 and
Table 5 is not possible because enrolment is the sum of four years
of intake. However, it will be seen that the percentages for all
years are in good agreement.

An examination of Table 3 and Table 4 shows the spectacular
increase in enrolment and out-turn of women engineers over the
years. In the 1970s, the percentage increased slowly from less than
1 per cent to about 1.5 per cent. Thereafter the percentage has
been increasing almost every year, crossing 15 per cent in 1998.

Tables 2, 3 and 4 form the basis for estimating the number
of women graduating with degrees in engineering in the country
as a whole in recent years. As an example, we take the year 2000.
Students passing in 2000 would have been admitted in 1996. From
Table 2, the actual intake in 1996 is 76,088. We assume that
the percentage passing out is 70 per cent of the actual intake.
This is a good assumption based on actual figures for out-turn
for earlier years. Assume that women constitute 17 per cent of
the out-turn. We obtain the number of women passing out in 2000
as 76,088 x 0.7 x 0.17 = 9050.

In contrast, the number of women passing out in the 1970s
ranged only between 100 and 200 every year.

Finally, it is of interest to study data on out-turn of women
engineering graduates as a percentage of the total passing out
of various types of educational institutes. This is presented in
the Table 6. The percentages are compiled from the detailed
records of the 12 institutions in Study I and 31 institutions in
Study II. The increase in out-turn during the 10-year period from
Study I to Study II is clearly seen with regard to government
engineering colleges and private engineering colleges. However,
it is disappointing to note that the increase in IITs is insignificant
and that even in RECs, it is rather small.

Statewise and Disciplinewise Distribution

Study I showed that in 1990, Kerala had the largest number
of women engineers in the country, followed by Tamil Nadu,
Karnataka and Maharashtra, the numbers being about 20, 18, 16
and 12 per cent of the total respectively. Disciplinewise,electrical
engineering and electronics were the most preferred branches
followed by civil engineering. There was also some indication
that although the computer science/engineering population was
low, it had started to grow rapidly.

Study II showed that for the years 1994 to 1998, these four
states still produced the largest number of women engineers.
Disciplinewise, electronics was the most preferred branch for the
five years of Study II, with about 37 per cent of the graduates.
Electronics was followed by civil engineering, computer science/
engineering and electrical engineering, each being about 16-20
per cent of the total (Table 7). A significant drop in preference
for civil engineering and electrical engineering and spectacular
increase of preference for electronics engineering and computer
science/engineering needs to be underlined.

III
Job Status and Career Profile

The data, analysis and comments presented in this section are
based on the responses obtained from women engineers in two
studies.

The questionnaires in both studies first requested some
general background data about the respondents and their
perceptions on certain career goals and statements. Analysis of
this data showed that the majority of respondents had their
schooling in a city or town (Study I: 80.1 per cent; Study II:
85.7 per cent) and that most of them had attended government,
missionary or private schools (Study I: 84.2 per cent; Study II:
82.3 per cent). The medium of instruction in school was English
for 47.4 per cent of the respondents in Study I and 60.5 per cent
in Study II.

Most had planned to take up an engineering career at the higher
secondary school stage (Study I: 57.4 per cent; Study II: 59.3
per cent) and came from educated families. The fathers of the
respondents generally possessed a graduate or postgraduate degree

Table 3: Yearwise Distribution of Women Graduates from Some Institutions

Year 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

No of women 1 3 2 7 2 3 3 0 3 8 4 1 9 0 8 7 147 165 187 205 184 298
Total no of graduates 1914 2124 2303 2500 2897 2818 3084 2981 3246 3339 3601 3419 3156 3271
Per cent of women 0.68 1.27 0.99 1.20 1.31 1.45 2.91 2.92 4.53 4.94 5.19 6.00 5.83 8.74

Source: Parikh and Sukhatme (1992).

Table 1: Intake Capacity for Bachelor’s Degree Programmes
in Engineering

Year 1951 1961 1971 1981 1991

Intake capacity 4778 15497 18207 34835 70481

Discipline Intake Capacity
 1996 1998 2001

Mechanical engg and
Production engg 25704 33160 40044

Electrical engg 12495 18961 24498
Civil engg 13706 13852 13806
Chemical engg  5520  6472  7552
Electronics 20847 26707 49448
Computer Sc/engg 14853 21383 46418
Information tech –  1240 27079
Others  8326 12920 17639
Total  101451  134695  226484

Source: AICTE (2002).

Table 2: Estimates of Actual Intake for Bachelor’s Degree
Programmes

Year 1951 1961 1971 1981 1991 1996 1998 2001

Intake capacity 4778 15497 18207 34835 70481 101451 134695 226484
Per cent filled 100 100 100 90 80 75 73 70
Actual intake 4778 15497 18207 31352 56385 76088 98327 158539
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(Study I: 67.0 per cent; Study II: 71.5 per cent), while the mothers
had slightly lower qualifications (graduates and postgraduates
– Study I: 30.2 per cent; Study II: 43.1 per cent; high school
– Study I: 47.8 per cent; Study II: 35.0 per cent). Almost all
the husbands of married respondents possessed a graduate degree
or had a higher qualification (Study I: 99.4 per cent; Study II:
98.5 per cent).

The respondents of both studies considered ‘opportunity for
personal growth and development of independent thought and
action’ to be the most desirable career goal and felt that this goal
was fully realised by taking up engineering. ‘A feeling of security
by being self-supporting and opportunity for financial growth’
was ranked as the next most desirable career goal by women
respondents of the two studies. The extent of realisation of this
goal was also stated to be high. A majority of the respondents
(Study I: 66.4 per cent, Study II: 70.5 per cent) perceived that
‘women have to do better than men to get equal professional
recognition’. About 60 per cent also agreed with the statement
that ‘even today professional women end up in secondary roles
doing routine jobs’.

Both studies showed that a fair number of respsondents had
obtained a postgraduate qualification or were studying for a
postgraduate degree (Study I: 19.4 per cent; Study II: 21.8 per
cent). Many of those taking up higher studies have stated to be
doing so for want of a job.
Job status: Employment status, sector of employment and nature
of work are various aspects of interest in the context of job status.

Data on the employment status of the respondents is given in
Table 8.

The data in Table 8 is quite disturbing. The percentage of
employed women engineers is only 68.7 per cent in Study I and
54.9 per cent in Study II. In fact, out of the 54.9 per cent, only
44.7 per cent have been continuously employed, the remaining
9.3 per cent being intermittently employed. Thus from Study I
to Study II, the employed percentage has decreased by 13.8 per
cent, while the unemployed percentage has increased from 26.1
per cent to 30.6 per cent. This is not a happy situation. Although
comparable data for men is not readily available, it is likely that
the unemployment percentage is much less. A good guess would
be 15-20 per cent.

Finding the first job after graduation is a major hurdle in the
career path of women engineers. This is duly reflected by a higher
percentage of unemployment amongst younger members and the
fact that the unemployed were without a job for over a year at
the time of data collection. Resistance to entry in the job market
seems to be the issue. This is supported by the fact that participants
report having faced difficulties in being called for campus inter-
views and getting a job through campus recruitment. It is further
corroborated by the fact that 28.4 per cent in Study II did not
get their first job in their area of specialisation. To a question
as to what factors governed their accepting the first job, a
significant number have responded with phrases like ‘something
better than nothing’ or ‘for experience’.

An important facet that emerged from Study I was that un-
employment among women engineers was highest in Kerala, that
too among those having a degree in civil engineering. Overall
unemployment among women engineers in the state was found
to be 36 per cent, but unemployment among women civil en-
gineers was 50 per cent.

The scenario presented by Study II is not very different in regard
to Kerala, which continues to have a high unemployment rate

of 41.5 per cent. However, the highest percentage of unemploy-
ment is now in Andhra Pradesh, where 45.7 per cent of the women
engineers are unemployed. Unemployment in Karnataka and
Tamil Nadu is 33.5 per cent and 31.9 per cent respectively.

On a branchwise basis, the percentage unemployment amongst
electronics (37.3 per cent) and electrical (36.4 per cent) engi-
neering graduates has increased significantly, surpassing the
unemployment amongst civil engineers, which is 30.9 per cent.
This scenario is not quite in tune with the general belief that
electronics is a good area for women engineers. It seems that
there is now a big imbalance between the demand and supply
of graduates in electronics engineering. It is necessary to verify
whether the increased unemployment is generally applicable to
all the graduates in electronics engineering, both men and women,
or is true only for women engineers.

Table 9 contains data on the sector of employment of respon-
dents. The data pertains to those employed at the time of data
collection.

It can be seen from the table that technical educational insti-
tutions (TEIs) provide the largest avenue for employment of

Table 4: Yearwise Distribution of Women Graduates
from Some Institutions

Year 1994 1995 1996 1997 1998

No of women 454 500 542 703 814
Total no of graduates 4641 4865 5111 5037 5276
Per cent of women 9.78 10.28 10.60 13.96 15.43

Source: Parikh and Sukhatme (2002).

Table 5: Enrolment of Women in Engineering

Year 1974- 1979- 1985- 1989- 1994- 1999-
7 5 8 0 8 6 9 0 9 5 2000

No of women enrolled 1300 4400 12200 15800 24900 63100
Women as a percentage
of total enrolment 1.5 3.7 6.9 7.6 8.3 16.2

Source: UGC (1999).

Table 6: Women Engineering Graduates as a Percentage
of Out-Turn

Type of Institutions Study I (Per Cent) Study II (Per Cent)

IITs 1.2 3.2
Regional engineering colleges 4.1 9.2
Government engineering colleges 4.4 17.2
Private engineering colleges 1.5 13.1

Table 7: Branchwise Distribution of Women Engineers

Branch Study I Study II
(Per Cent) (Per Cent)

Civil engineering 26.4 19.7
Computer science/engineering 6.2 17.8
Electrical engineering 32.5  16.1
Electronics engineering 30.4  37.1
Mechanical engineering 4.5 9.3

Source: Parikh and Sukhatme (1992, 2002).

Table 8: Employment Status

Status Study I Study II

Employed 1892 (68.7) 560 (54.9)
Unemployed  719 (26.1) 312 (30.6)
Postgraduate student  142 (5.2) 148 (14.5)
Total  2753(100.0)  1020 (100.0)

Notes: (1) Employed includes self-employed respondents;
(2) Numbers in parentheses represent percentage.
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women engineers. Out of the employed respondents, 26.9 per
cent in Study I and 29.8 per cent in Study II are employed in
TEIs. Government, civil services, R and D organisations (govern-
ment or private) and PSUs were other places, where 49.8 per
cent of the respondents were employed at the time of Study I.
The scenario has changed since then and this fraction has dropped
to only 14.6 per cent in Study II. The closure of PSUs is one
of the likely reasons for this change.

Employment in the large-scale private sector industry has
increased from 12.7 per cent in Study I to 18.4 per cent in Study II.
The growth of the IT industry and significant employment of
women engineers as software professionals is the reason for this
increase. Diminished percentage employment in civil services
and other government/private R and D organisations could also
be related to the same phenomenon.

An increase in the employment fractions from 9.1 per cent to
28.8 per cent in the small-scale industrial sector is also to be
noted. Whereas increased employment in large-scale private
sector industry is a welcome trend and can be considered as an
improvement over the earlier scenario, the same does not nec-
essarily apply to employment in the small-scale sector. A job
in a small-scale industry is very often a temporary one with low
salary. This is amply evinced by responses like ‘salary too low’
and ‘ad hoc temporary job’. For this reason, some women engineers
refuse such jobs at the beginning of their career, thinking that
they will eventually get a better job offer. However, when that
does not happen, they accept a job in a small-scale industry, a
typical response being ‘something is better than nothing’.

In an overall sense, limited job opportunities in terms of sector
of employment are reflected by the data of both studies. Although
some changes have taken place since the first study, the situation
is still far from satisfactory. What the data does not reflect is
that even today there are industrial organisations that have policies
against hiring women engineers and that they have no hesitation
in making statements to such an effect.

Data on ‘nature of work’ matches with the data on the ‘sector
of employment’. Teaching tops the list in both studies (Table 10).

During the period between the two studies, ‘R and D’ and ‘EDP/
Computer’ have inter-changed places. Whereas ‘R and D’ stood
only next to ‘Teaching’ in the Study I, it ranks fourth in Study II.
On the other hand, ‘EDP/Computer’ has risen from 4th to 2nd
rank. This is expected because of the growth of the software
industry. Design ranks third in both studies. ‘Project planning’
follows ‘Maintenance and troubleshooting’. The comparatively
small numbers involved in ‘Production’, ‘Construction/Erection/
Commissioning’, ‘Consultancy’, and ‘Management’ need to be
noted. Insignificant involvement in marketing and finance jobs
and the unchanged status of these over the last decade also need
to be noted. On the whole, therefore, as far as nature of work
is concerned, the picture has remained essentially unchanged
excepting for a significant increase in software and computer-
related jobs.
Career profile: Pace of career growth and career problems are
two important aspects of the career profile.

The extent of management responsibilities is considered as an
indicator of the hierarchical position of a person in an organisation.
In Study I, where the sample consisted of graduates of over a
15-year time span, such data was collected and analysed in an
attempt to assess the career growth pattern of women engineers.
The data of employed respondents presented in Table 11 was
received in response to a question asking them whether or not

they had management and/or administrative responsibilities. Cor-
roborative data was obtained through another question seeking
information about the level of management to which the respon-
dents belonged.

It is interesting to note that only 20 per cent of the graduates
of 1975 and 1976 belonged to the upper management and that
this figure fell to less than 5 per cent for graduates of later years.
This can be referred to as the ‘glass ceiling’ that women rarely
cross. It is even more disheartening to note that a quarter of those
who passed in 1975 and 1976 had ‘no management responsi-
bilities’ at all, even after 15 years. Increase of ‘no management
responsibilities’ fraction among the graduates of later years is
to be expected. All the same, the value of this fraction being 41.2
per cent for the graduates of 1979 and 1980 certainly is a cause
for concern and indicates the slow pace of career growth of
women engineers.
Career Problems: Career-related problems start right from the
student stage. A large number of women state that they failed
to get a placement of their choice for practical training. Then
follow the difficulties in getting a call for a campus interview
and a job through campus recruitment. This is compounded by
the fact that there are no campus interviews in some of the new
colleges. In fact, getting the first job after graduation emerges
as the major hurdle women engineers face during their profes-
sional career. A significant number of those who opt for further
studies do so for want of a job. Lack of opportunities, reluctance

Table 9: Sector of Employment

Sector Study-I Study-II
(Per Cent) (Per Cent)

Technical educational institutions 26.9 29.8
Government/civil service 22.0  4.6
R and D organisations (government and private)  8.9  4.3
Public sector units 18.9  5.7
Private industry (large-scale) 12.7 18.4
Private industry (small-scale)  9.1 28.8
Others  1.5  8.4
Total  100.0  100.0

Table 10: Nature of Work

Nature of Work Study I Study II
(Per Cent) (Rank) (Per Cent) (Rank)

Teaching 28.2 (1) 31.8 (1)
R and D 16.2 (2)  8.5 (4)
Design 16.1 (3) 17.7 (3)
Production  4.1 (7)  1.8 (9)
Maintenance/troubleshooting  8.0 (5)  5.5 (5)
Construction/erection  3.7 (9)  3.7 (8)
EDP/computer  9.2 (4) 18.4 (2)
Consultancy  3.7 (9)  4.6 (7)
Project planning  4.8 (6)  4.8 (6)
Marketing  2.0 (11)  0.9 (11)
Finance  0.4 (12)  0.5 (12)
Management  3.8 (8)  1.6 (10)
Total  100.0  100.0

Table 11: Management/Administrative Responsibilities (Study I)

Year of Extent of Management Responsibility (Per Cent) Total
Graduation Nil Lower Level Middle Level Upper Level

1975, 1976  25.0 5.0 50.0 20.0 100
1977, 1978 41.2 17.7 32.4 8.8 100
1979, 1980 47.5 10.0 38.8 3.8 100
1981, 1982 36.7 20.3 34.8 8.2 100
1983, 1984 41.5 21.6 34.5 2.4 100
1985, 1986 50.0 21.7 23.8 4.6 100
1987, 1988 55.2 20.8 20.0 3.9 100
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of the employers and requirement of experience figure promi-
nently as the factors resulting in such a situation. In certain states
and locations, the need to have contacts to get a job has been
clearly expressed by the respondents. An overall scarcity of jobs
and abundance of engineers is reflected in the responses through
expressions like ‘too many applicants for a job’, ‘too many
competitors’. Some personal and family factors also restrict job
opportunities for women engineers, particularly at the entry level.
These include hesitation of parents in letting the girls travel long
distances for interviews and a job and reluctance towards letting
them stay alone. Married women necessarily look for a job in
the vicinity of the place of their stay, at least in the same city.
This constrains their job prospects.

Respondents have mentioned ‘language difficulty during inter-
views’ as one of the reasons for not getting a job. Lack of confidence
and a feeling of not being competent enough have also been
mentioned. The emergence of numerous private engineering
colleges with insufficient facilities and faculty are responsible
for this. New names used for branch specialisations and lack of
awareness of employers about the same has also been mentioned
as an issue. Although some of these factors may equally hold
for men, they seem to be affecting women more severely.

Women engineers have strongly expressed the view that they
do not get what they deserve in terms of jobs, promotions, salaries
as well as professional recognition. ‘Unsatisfactory work oppor-
tunities and environment’ is the most frequently stated factor
affecting their career. ‘Low financial incentives’ has also figured
as a career problem. The job and career problems faced by women
engineers are reflected in the typical quotations given below.
Each of these is one of many expressions of frustration received
as a response to certain questions wherein space for free expres-
sion was provided. The number in the parentheses at the end of
each quote is the year of graduation of the respondent.

What will you do when you get married? This question is asked
only to female candidates despite the fact that men tend to change
jobs more often (as I have seen). A question about your future
is quite hard to answer and I have felt this has been a major reason
for rejection. A few companies which came to college also clearly
stated that they did not require female engineers (1998).
In some states, like in our Gujarat, ladies’ seats (15 per cent) are
reserved. But if after completion of BE there is no scope to work
as an engineer then what is the use of reserving these seats for
women (1998).
I consider myself to be a thoroughly professional worker. I valued
my company’s goals and made sure that my goals were a mirror
image of my company’s future plans and aspirations. However,
my disappointment is evident. After 1 and 1/2 years of service
to my company, I find that there is no ‘up’ for me. I can only
move ‘down’ or ‘sideways’. As a female, I will always have to
settle for a dull mediocre desk job. It stifles my productivity, I
don’t get to learn as much as I would like, on-site (1997).
You have to really work hard to convince others that you are the
same person with same efficiency and sincerity even though now
you are married (1995).

IV
Employers’ Viewpoint

The data presented in this section is based on the responses
obtained in Study II.
Responding organisations: The organisations that responded
covered a wide spectrum. Responses were received from private

industries, public sector units, technical education institutions
(TEI), R and D organisations and government and semi-govern-
ment organisations. Details are given in Table 12. Responses to
the questionnaire were obtained from a total of 104 organisations.
Of these, 41 were from Gujarat and 31 from Maharashtra. The
largest responses were received from TEIs and industries. TEIs
responded to the mailings whereas industries had to be persuaded
through a personal approach.

The organisations were requested to provide data on the number
of employees with an engineering degree and a break-up in terms
of men and women. Eighty-two organisations provided the data.
Details are given in Table 13.

The employment data shows that women engineers constitute
about 21 per cent of the engineering staff of TEIs, whereas in
industries, the percentage is only 3.5 per cent. On the whole,
the percentage of women engineers works out to 6.1 per cent.

Participation of women engineers in management is low. It
decreases with increase in the level of management. Among all
types of organisations, industries rank the lowest as far as
participation of women engineers in management is concerned.
It is only 7.6 per cent at the lower management level and falls
to 2.4 per cent at the upper level. In contrast, in TEIs the
participation of women in management is relatively good. It is
22.9 per cent at the lower management level and 5.7 per cent
at the upper level.

The organisations were asked a number of questions regarding
the formation of work groups, the rating system for promotion
and personnel policies specific to women. Some of the replies
were as follows:

(1) As far as formation of working groups is concerned, 85.6
per cent of the organisations report that they have mixed working
groups. Only nine out of 104 organisations state that they have
‘all men’ working groups.

(2) In all 71.1 per cent of the responding organisations have
a rating system for promotion. Of these, 85.1 per cent have a
formal rating system. Almost all organisations have the same
rating system for men and women engineers irrespective of the
level of management.

Table 12: Type of Responding Organisation/Institution

Type  Number of Organisations
Contacted Responded

Private industry  81 3 4
Public sector units  17 1 0
R and D organisations  12 8
Technical education institutions  105 3 4
Consultancy organisations  5 5
Govt semi-govt and other organisations  20 1 3
Total  240 104

Table 13: Number of Employees with a Degree in Engineering

Organisation No of Employees Women as
Type with Engineering Degree Per Cent

Number Men Women Total of Total

Industry
(private and public sector) 3 8 11010 395 11405  3.5

R and D organisations  7 587 6 7  654 10.2
Technical education
institutions 2 5 986 258  1244 20.7

Consultancy organisations  4 2 8 8  36 22.2
Govt, semi-govt and
other organisations  8 4354 365  4719  7.7

Total 8 2 16965 1093 18058 6.1
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(3) Most organisations (90 out of 104) have a provision for
maternity leave. Only three have no provision and 11 have
not responded to this question. The most frequent maternity
leave provision ranges between 90 and 135 days. Re-entry/re-
induction programmes for women after maternity leave are non-
existent.

(4) Special provisions for women, such as flexibletime
slots, option of working from home, part-time job option and
availability of creche, exist in a very limited number of organi-
sations. The need for such provisions is apparently not felt by
the employers.

(5) Only 20 out of 104 organisations have a policy regarding
employment of both husband and wife. Of these, three organisations
discourage employment of husband and wife, while 13 encourage
it.

(6) As regards a special policy for encouraging women en-
gineers, 88 out of 104 organisations state that they have no special
policy. Others have not responded.
Responding executives: A total of 129 executives responded to
the questionnaire, of which 17 were women. Eighty-two of the
respondents belonged to the upper management level, and 43
were from the middle management level; 112 were engineers.
Of these, over 60 per cent had a postgraduate qualification. Most
had long working experience.

The questionnaire requested the executives to give their views
on certain statements posed to them with regard to women in
the engineering profession and the barriers faced by them. The
respondents were asked whether they ‘agreed fully’, ‘agreed
somewhat’ or ‘did not agree’ with the statements. The numbers
in parentheses indicate the extent.

Most of the respondents ‘agreed fully’ with the statements that
women are competent enough to be successful in the engineering
field (83 per cent), that it is acceptable for them to assume
leadership roles (92 per cent), that they possess the self-confi-
dence required of a competent engineer (89 per cent) and that
a woman does not have to sacrifice her femininity in order to
be a successful engineer (72 per cent).

Most of the respondents ‘did not agree’ with the statements
that women engineers cannot supervise male subordinates (84
per cent) and that they cannot handle tough negotiations (77 per
cent).

However, for some statements, some respondents ‘agreed fully’
and some ‘agreed somewhat’ indicating that a few had reserva-
tions. These statements were:

(1) There is no difference in experience, knowledge and in-
teraction styles between men and women engineers. (Agreed
fully: 48 per cent; agreed somewhat: 36 per cent).

(2) The possibility of pregnancy does not make women less
acceptable as employees. (Agreed fully: 45 per cent; agreed
somewhat: 37 per cent).

(3) A full-time employed mother of pre-school children can
be just as good as any other employee. (Agreed fully: 38 per
cent; agreed somewhat: 42 per cent.)

(4) It is equally important for a wife to have a career so as
to help her husband with his career. (Agreed fully: 57 per cent;
agreed somewhat: 29 per cent.)

In contrast, for some statements some respondents ‘did not
agree’ and some ‘agreed somewhat’ indicating that opposition
to the statement was not total. These statements were:

(1) Women engineers cannot work on the shop floor. (Did not
agree: 41 per cent; agreed somewhat: 43 per cent.)

(2) Women cannot take up jobs involving travel. (Did not agree:
51 per cent; agreed somewhat: 36 per cent.)

(3) Women engineers do not and cannot join male colleagues
in informal groups and there is a certain amount of self-exclusion.
(Did not agree: 57 per cent; agreed somewhat: 37 per cent.)

(4) Women cannot balance their work with their family as they
would have to give priority to the children. (Did not agree: 39
per cent; agreed somewhat: 43 per cent.)

Opinions on the statement: ‘Women engineers cannot work
beyond office hours and on weekends’ were divided. A more
or less equal number ‘agreed fully’, ‘agreed somewhat’, or ‘did
not agree’ with the statement.

Information on the performance of women engineers in com-
parison to men engineers with regard to a number of attributes
was sought from the respondents. The data obtained is compiled
in Table 14. In terms of ‘technical skills’, 87 per cent felt that
women engineers were the same as men engineers. As regards
‘interpersonal skills’, 56 per cent felt that women engineers were
the same. However a significant number (33 per cent) also thought
that they were better than men engineers. The situation with
regard to ‘confidence’ was different. Sixty six per cent felt they
were the same. However a significant number (21 per cent)
thought that their level of performance was lesser than men
engineers. In an overall sense, 81 per cent of the responding
executives felt that women engineers were the same as men
engineers in terms of performance.

The responding executives felt that on the job women engineers
are treated as equal to men and are accepted as equals. There
were only a few responses that mentioned discriminatory or
preferential treatment.

The statement ‘women engineers have to work harder to prove
themselves to earn the same credibility as male engineers in
similar positions’ received a different response from men and
women executive respondents. The details are given in Table 15.
Whereas a small number of men executives (22 per cent) found
the statement to be correct, the same was not the case with the
women executives, of whom 53 per cent felt it was true. The
response of women engineers to a similar question matched
the response of women executives. About 70 per cent of the
women engineer respondents agreed with the statement. Overall,
there does seem to be some truth in the statement and women

Table 14: Performance of Women Engineers in Comparison
with Men Engineers as Seen by Executives

 Level of Performance Attribute
Technical Interpersonal Confidence Overall

Skills Skills

Lesser than men engineers 6  9 2 1 1 2
Same as men engineers  87 5 6 6 6 8 1
Better than men engineers 5 3 3 1 1  5
No response 2  2  2  2
Total ( per cent)  100  100  100  100

Table 15: Views of Executives on the Statement ‘Women
Engineers Have to Work Harder to Prove Themselves’

Response Men Executives Women Executives
(Per Cent) (Per Cent)

Yes  22  53
No  69  35
Uncertain/no response 9  12
Total  100  100
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perceive it to a much greater extent. This is also reflected in the
comments of some women executives; such as ‘Women profes-
sionals have to work twice as hard .......’, ‘She has to constantly
prove herself’.

A majority of the responding executives felt that opportunity
for advancement of women engineers was the same as for men
engineers at the middle and lower management levels. However,
at the upper management level, they felt that the opportunity for
advancement was less.

The executives were also requested to give their opinions on
certain concerns that come up while interviewing women engi-
neers for a job.

(1) Nearly 60 per cent of the executives said that they were
concerned that a woman engineer would get married and leave
her job.

(2) In contrast, over 70 per cent did not express concern
about the fact that women engineers may need to go on maternity
leave.

(3) A majority of the executives (over 60 per cent) involved
in the recruitment process did not seem to be aware of the legal
implications of women being questioned differently during an
interview.

Special provisions like ‘flexible time slots’ for young mothers
and ‘availability of creches’ were widely supported by a majority
of the respondents. On the other hand, their views regarding
provisions like ‘working from home’ and ‘part-time job option’
were divided.

The executives were asked to name the specialisation and the
type of job that suited women engineers best. They felt that
computer science/engineering was the best specialisation and that
teaching was the most suitable job.

Finally the executives were asked to comment on the need for
having special measures and policies that would benefit women
engineers. The following points emerged:

(1) Opinions regarding the need for having a company directive
to avoid gender bias in the process of selection of engineering
staff were equally divided. Opposition is based on the premise
that selection has to be merit-based. On the other hand, advocates
of a company directive stress the need for the same so that any
discrimination against women engineers can be avoided. Among
several suggestions given by the respondents, two important ones
are to have a woman member in the selection committee and to
mention in the advertisement that the company is an equal
opportunity employer.

(2) A majority of the respondents did not feel that it was
necessary to identify women engineers with managerial potential
and to create a fast track for them, the premise being that equal
opportunity and not special treatment would bring the best out
of them.

(3) A majority of the respondents felt that it is possible to correct
the present scenario of low visibility of women in the engineering
job market. In order to do so, inputs have to come from the family,
from women themselves and also from the employers. The family
has to provide support, women engineers have to perform and
the employers have to formulate policies to avoid any bias against
women.

(4) Regarding the possibility of giving preference in selection
to a woman in the event of having an equally qualified and
experienced man and woman, a larger number of respondents
have expressed their preference for a woman engineer. Discipline,
punctuality, hard work and obedience are stated to be the qualities

of women engineers, because of which respondents would like
to exercise a preference in their favour.

V
Recommendations for Action

Based on the results and viewpoints presented, it seems ap-
propriate to make a number of suggestions in the form of re-
commendations for action. Implementation of these recommen-
dations should alleviate existing problems and smoothen the entry
of women engineers into the mainstream.

The suggestions are made under four broad headings:
(1) organisational provisions and policies; (2) physical facilities;
(3) awareness programmes; and (4) miscellaneous suggestions.

Organisational Provisions and Policies

 Formulation of positive steps to encourage women engineers
has to receive attention from many quarters. At present, the work
format is so designed that a person works for 30 or more years,
five or six days a week in an office or a factory, the domestic
needs being taken care of by another individual, the wife. This
work format applies to all engineers, a person working on the
shop floor or a university professor. It does not accommodate
the needs of a woman professional. The following organisational
provisions would help women professionals.
Leave and flexible working hours: Modifications in certain rules
will greatly help women professionals to cope with the dual
responsibility of a home and their profession. Sanctioning of a
long leave (twice in the professional career) and flexible working
hours are recommended on this count. These facilities are relevant
to the child bearing and rearing period.
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Part-time job and working from home option: For some years
of her life, a woman engineer needs to be provided with the option
of a part-time job. With the upsurge of IT, working from home
is an accepted practice in many countries. It is non-existent in India
so far. The culture of working from home must also be brought
in and practised at least by the relevant sectors of employment.
Employment and transfers of husband and wife: Organisational
policies should support employment of both husband and wife
and their transfers together. Such policies would enable married
couples in transferable jobs to live together. In this regard, it
would be useful for the government to enact regulations for those
in government service.
Equal opportunity: Every employer should have an organisational
directive to avoid gender bias in the process of selection and
promotion of engineering staff. The directive should stress
the need for avoiding any discrimination against women
engineers. In the advertisement for jobs, a mention that the
organisation is an ‘equal opportunity employer’ should become
mandatory.
Questions asked at interviews: Executives, both men and women,
involved in the interviewing and recruitment process should be
made aware of the legal implications of women being questioned
differently during interviews. In this context, the presence of a
woman member in interview boards can prove beneficial. It is a
practice adopted by some organisations and should be made man-
datory, particularly for situations involving large-scale recruitment.
Shop floor and field jobs: Working on the shop floor and in the
field implies exposure to real life situations. No amount of
training can substitute this kind of job experience. Debarring
women engineers from such work under the presumption that
they are not suitable for such assignments amounts to denying
them a basic professional foundation. This is harmful for their
career development. Women engineers who opt for such jobs
must be considered and offered the same, subject to their merits.
A programme of sensitisation of employers on such professional
and career issues is strongly recommended.

Physical Facilities

Accommodation: Many women engineers remain unemployed
due to lack of suitable and safe accommodation near the place
of work. This view has been expressed by a large number of
participants in the studies. Provision of accommodation near the
workplace would improve the employment opportunities for
women engineers from distant places, small towns and villages.
Setting up a chain of working women’s hostels is an essential
requirement in this regard.
Child care facilities and creches: Another problem often faced
by married women engineers, is the lack of professional child
care facilities. These facilities include creches for small children
as well as places where school-age children are looked after in
the early morning, late afternoon or on school holidays. Adequate
facilities are not available in this regard. This aspect needs
immediate attention.

Awareness Programmes

For employers: Education of employers and creation of awareness
among them about the capabilities of women engineers is an
important aspect. Such awareness programmes should be in the
form of campaigns conducted through popular media channels.

Publicising the success stories of women engineers through the
media will help the situation with regard to women securing jobs
and will smoothen the path of their career advancement.
For parents and society: Among the reasons for women engineers
not being able to get a job, parental constraints figure quite
prominently. In fact, this is mentioned much more frequently than
other problems. Many parents equip their daughters with an
engineering degree only to make them eligible for a good match.
They are not interested in the girls getting a job and do not even
permit them to apply for one. Such girls can seek a job only after
marriage. Many parents are also reluctant to send their daughter
alone for interviews. The father or the brother has to accompany
her. This makes it expensive and unfeasible due to several reasons
including financial constraints. If the girl somehow does manage
to secure a job, the parents are not willing to let her stay alone
in a distant unknown place. The only corrective action that can
be recommended in all such cases is to conduct education and
awareness programmes for parents. The media can be the only
route through which this can be accomplished, again through
publicising of success stories.
For women engineers: Many women engineers belong to small
towns and have little access to information about jobs and the
process of getting a job. Career guidance is rarely available from
the family. Thus, they do not know where to apply, how to apply
and how to perform in an interview. Professional help in this
regard is a necessity. Respondents have stressed the need for
active career guidance centres on campuses. Special cells could
also be established in cities external to the teaching institutions.

It has been found that most women engineers, at the time of
graduation, are unaware of the existence of professional bodies
and their activities. This is true for men engineers too. Professional
bodies provide a congenial atmosphere for networking and are
potential contributors to career growth and advancement. Parti-
cipation in the activities of such bodies also helps in keeping
abreast with technological developments. Colleges need to make
deliberate efforts to create awareness among students about the
important role professional bodies can play in helping them in the
advancement of their careers. Having student chapters of reputed
bodies on the campus is one measure recommended in this respect.

Miscellaneous Suggestions

Awareness about opportunities at IITs: Enrolment of girls in
engineering courses has remained particularly low in the IITs.
The joint entrance examination (JEE) data shows that a small
number of girls take up this examination. As a result, the number
admitted to IITs has remained low. Institutions like IITs owe it
to themselves to take special measures to attract more girls. Girls
must get the benefit of an IIT education, which is a type by itself.
The corrective measures in this context could include organisation
of awareness programmes on a continuing basis by IITs. Special
mention in the information brochure of opportunities and on-
campus facilities for girls at IITs would also help.
Campus interviews: Many of the participants of the study report
that they did not attend a campus interview because their college
did not have campus selections. This situation needs to be rem-
edied. Women engineers residing in small towns and distant
places are unable to reach venues of interviews. Once they get
their degree and leave the college, they practically leave the
profession. Such women could be really helped if there are
campus interviews and they are given the opportunity to attend
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them. Colleges must make a deliberate effort to get as many
employers as possible to come for campus interviews. A regu-
latory requirement may need to be imposed on colleges to have
a certain minimum number of campus interviews and to make
sure that girls are not denied an opportunity to appear. The
institutions may be directed to submit an annual record of such
activities to an appropriate office, as a matter of requirement.
Interviews and examinations for jobs: Examination centres and
interviews for government jobs are usually located in cities. The
same is true for venues of tests and group discussions for
jobs in big companies. Women candidates from far-off places are
not able to reach these locations. Expenses involved in travel and
stay proves to be a serious constraint. Parents are also reluctant
to send a girl alone and want to accompany her. This adds to the
expense. Thus a distant place of stay becomes a real hindrance
in getting a job. Many girls remain without a job due to this reason.
It is suggested that the number of centres for examinations and
interviews be increased, at least in the case of government jobs.
Compulsory apprenticeship for experience: Numerous respon-
dents have expressed the view that the present curriculum and
course contents are nowhere near real-life situations. They suggest
that either a very strong industrial training programme should
constitute a part of the curriculum, or the degree programme
should be followed by a compulsory apprenticeship period similar
to that in medical sciences to help them prepare for a job.

Experience has become a prerequisite for getting a job. This
issue could be partially resolved through having the suggested
apprenticeship period. It could help women engineers gain
experience and exposure to real-life situations. This may or may
not fetch them a job but will surely prepare them for one.
Implementation of such a scheme will mean involvement of all
categories of employing organisations through regulatory re-
quirements that would require the organisation to take a specified
minimum number for training.
Adequate representation for women: Certain regulatory approaches
need to be adopted to ensure that an adequate number of women
engineers are employed. A mandatory annual statement of
employment of engineering staff with a specific mention of the
number and percentage of women engineers employed could
help. This is a passive approach that would make the existence
of women engineers known to the employer.

An active regulatory control could consist in instituting a
requirement that a certain number of engineering staff has to be
women. This does not seem to be a desirable approach. However,
many respondents have expressed the view that reservation at
the college level should be followed by job reservation.
Institution of prizes and awards: It is important that women
engineers are encouraged by society and helped to establish
themselves as professionals. They need to be given opportunities
to enhance their professional image through institution of prizes
and awards for their contributions. This will contribute to creating
awareness among employers, parents, teachers and the women
themselves.

VI
Concluding Remarks

The results of the two studies presented would at first sight
be a cause for cheer. Engineering has traditionally been looked
upon as a profession only for men. Yet from a very low enrolment
of 1 per cent or so in the 1970s, the enrolment of women for

the country as a whole is now more than 15 per cent. From a
situation where the annual out-turn was a few hundred, today
the out-turn is around 10,000.

However, the increase in out-turn has created many problems.
There is considerable unemployment and underemployment of
women graduates. They have difficulty in being accepted as
equals in a male-dominated profession and they have difficulty
in rising to the top.

There are no easy solutions to these problems. A number of
approaches have to be tried and many recommendations have
been made in this regard. The recommendations are largely based
on the suggestions of the respondents – the women graduates
and their employers. Their implementation will help in alleviating
the situation.

As far as the employers are concerned, their viewpoints are
generally positive. Replies to the formal questions suggest a
positive attitude towards hiring of women engineers. Women
engineers are perceived as capable professionals with high
potential. Such a response could be because of the general
acceptance of ‘women in engineering’ as a ground reality. It could
also be due to the anxiety of the executive respondents to be
correct in responding to the questions. The opinions coming
through the replies to certain other questions, however, indicate
that many employers have some reservations about the concept
of women participating in the engineering profession. This is to
be expected. Any change in social values is a complex phenom-
enon and takes time. The studies show that changes are in the
offing. It is now a matter of time.

Address for correspondence:
parikh@me.iitb.ac.in

Note

[Conducting the studies has been a rewarding and revealing experience. The
response from women engineers all over the country has been overwhelming.
The authors are grateful to all of them. We are indebted to the department
of Science and Technology for sponsoring the studies. In particular, we would
like to thank A R Rajeswari, joint adviser, DST, for Study I and Parveen
Arora, PSO, DST for Study II. Our thanks are also due to our colleague,
Indira Mahadevan, for her help in preparing the questionnaires in both
projects. We are grateful to the project staff who helped us. Special mention
needs to be made of the hard work put in by Ragamayi and Guljeet Kaur for
Study I and by R Bindu, S Yughabala and Sheeba Menon for Study II. Finally,
we would be failing in our duties if we did not acknowledge the extensive
help received from IIT Bombay throughout the tenure of the projects.]

1 Women who had obtained their bachelor’s degree in architecture over the
same period were also included in the study.
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