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Abstract

Purpose – This paper aims to present the business case argument for having a diverse workforce in the UK’s engineering industry. The paper considers firstly, the fact that the UK is undergoing an increasingly visible skills shortage in science, engineering and technology (SET) industries; secondly, the persisting gender segregation in SET study programmes and workplaces has scaled both the research and public agendas to become a well-documented topic of debate and thirdly, the leaky pipeline phenomena that is shaping the participation of women in SET industries. This paper focuses on analysing the issues surrounding the current poor retention, progression and return rates of women engineers and examines how to reverse this trend in order to narrow the skills gap. 

Design/methodology/approach – the empirical study is based on analysis of 192 questionnaires and 26 semi-structured interviews with engineers, managers and human resources personnel working in engineering related industries focused in the North West Region of England.
Findings – The study identifies the multifaceted causes of the poor retention, progression and return of women in the engineering industries but equally recognises good practice schemes that point towards the potential economic advantages of encouraging and expanding organisational diversity. 
Practical implications – The study recognises that more recently, organisations are starting to profess the benefits of retaining women in the sector acknowledging the urgent need for and benefit of having a diverse workforce. Hence, this paper recommends a model of best practice aimed at facilitating the long-term entry, retention, progression and return of women to the engineering industry. 
Originality/value – The findings are based on original data collected and analysed over the eighteen months period of the study. This work was funded by the European Social Fund (ESF) under priority 5, Measure 2.  This priority aims to increase women’s levels of participation in employment in the North West of England.  The project took place from July 2005 until December 2006
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Introduction
Roberts and Ayre (2002) acknowledge the need for engineering industry to appreciate the benefits of diversity and recognise that it is important to retain, as well as recruit, women into the profession. We argue that it is necessary to facilitate the progression and advancement of women as they won’t be satisfied if faced by a glass-ceiling in the industry staying at the same level and getting less pay than their male colleagues. 

To acquire sufficient knowledge of the issues faced by female engineers at varied stages of their engineering career, the research team recruited sample groups that represented different layers in engineering companies’ workforces, including management groups. Using a variety of quantitative and qualitative data collection methods, the team gathered extensive information about working practices and organisational cultures and the way these practices and cultures influence the recruitment, the retention, and the progression of professional women engineers. 

The research findings indicate that the true cause of the under-representation of women in engineering is multifaceted. Gender stereotyping, gender identity, qualifications and training arrangements, organisational structure, management styles, salaries, working arrangements, personalities and the presence or absence of equality policies are all contributing elements. 

Additionally, the research draws attention to a plethora of existing good practice and recommends the need for positive action policies to include but not limited to: endorsement of the business case for a diverse workforce by achieving a better gender balance; the proactive development and advancement of women engineers into leadership roles; the introduction of inventive work-life balance policies; and the creation of professional women's networks. 
The Literature

Universal Equal Employment Opportunities
Lee (2002) stated that according to socialist feminists, capitalism and patriarchy cooperate to oppress women by devaluing their societal contribution as producers and reproducers. Lee suggests that organisational structure limits the women’s career progression. He also recommends in his review of the UNESCO’s publications on women and communications that the UNESCO should put more emphasis on the political economy of communication as he sees that the economic condition of women should not be separate from women and communication.
Cockburn (1999) confirms the competence and proficiency of SET women and questions why women end up going back to their stereotyped role in the home:
We know that women make good, competent and enthusiastic technicians and engineers – most of us have met one or two. Just as many women as men reach maturity with a bent for calculation, problem solving design and construction. Why, then, do most of us finish using it to interpret knitting patterns and construct patchwork quilts. Have we chosen or were we pushed? And if we chose-what exactly was the choice we were offered…
No doubt we women too have had our technologies, but they are not in our history books. Ours are not the technologies that soared into capitalist profitability in the eighteenth and nineteenth centuries. (Cockburn, 1999, p 126)
Lee (2002) and Cockburn (1999) identify the importance of media, written or broadcast, in portraying the role women in general and SET women in particular played and could play in a society contributing not just in home economy but to scientific inventions and discoveries.  From antiquity, women have been active in the world of SET, but their contributions have often been unrecognised, unrewarded and not documented. Many pioneering women were excluded from formal education, which drastically restricted the contribution of women in SET.  In the second half of the 20th century, opportunities for women in SET multiplied. The out break of war provided women with new opportunities that did not exist before. Yet there is still an under representation of women in these areas. 

Recognising the contribution SET women could offer and the huge loss of resource as only around one quarter of female SET graduates actually progress onto SET careers, in 2003, the UK Government launched its strategy for women in SET (DTI Office of Science and Technology, 2003). The strategy aims to redress the imbalance of women in SET, retrain qualified women and return qualified women following a career break.
Likewise, in Australia, Strachan et al (2007) recognise the effect of fifty years worth of equal opportunity policies and legislations that transferred inequity and discrimination against women to the elimination of such practices. They too appreciate the role women play in the economy and argue the business case for equal employment opportunity (EEO):
Along the way, measures that promote women’s employment opportunities help business to be profitable and support workers who are also carers have been absorbed into the legislative and policy mix. (Strachan et al, 2007, p 526)
Strachan et al (2007) assert the business case argument for equal opportunities employment for women in general. The campaign has been lead by the Australian Equal Opportunity for Women in the Workplace Agency (EOWA) since 2000. The EOWA uses slogans like “women + men = success” in addition to accentuating the benefits of implementing such policies.  The campaign is in response to changing market trends and international development such as the United Nations and International Labour Organisation (ILO) conventions and other human rights movements.
ILO documentation accepts the business case as enhancing the capacity to attract a broader range of quality employees in a competitive job market, reduced staff turnover, less absenteeism and lateness, enhanced staff performance and motivation and improved productivity, a competitive edge and innovation contributing to improved effectiveness (ILO, 2004). Cited in (Strachan et al, 2007, p530)
Strachan et al (2007) also stress that it is the responsibility of management in each organisation to adopt equal employment strategies and promote the business case for such strategies. 
Is there a Leaky Pipeline?
Much of the research that considers the situation of women in engineering studies and careers starting point is the concept of the ‘leaky pipeline’, which is a concern with why the increase in women doing graduate and postgraduate studies have not translated into an increase in women working in engineering and especially women in senior positions. Thus the ‘leaky pipeline’ concept is a critical response to the ‘pipeline’ theory, which is a theory that argues that the more women you put in at one end, the more you will get at the other end. In the article “Examining the Leaky Pipeline for Young Female Physicists in the UK”, the authors highlight how the pipeline hypothesis ignores organised resistance to change and the persistence of barriers to the entry and progression of women in science and engineering professions.(Hodgson 2001).  “In other words, ‘getting in’ has been seen as the issue; ‘staying on’ and ‘getting on’ have received much less attention” (Fielding & Glover 1999, p 353). 
There seems to be an increasing focus on understanding why simply getting more women into SET studies does not solve the problem of under representation.  This is not a rejection of the theory of ‘critical mass’, which is the idea that once a minority has reached 15-20 % it will experience less difficulties. In a study of American SET graduates, Etzkowitz et al (2000) found that in departments with ‘critical mass’ 83 % of untenured women have children whereas in departments without critical mass it was 0%. This reality directed scholars’ attention to the experiences of women studying and working in SET to gain an understanding of issues such as learning experiences, career progression, access to networks and mentors. In the literature, it is clear that there is an increased focus on researching factors like organisational culture, the formal and informal rules of the institutions and industry becomes important in gaining an understanding of why for instance women do not progress. (Bebbington 2002, Glover 2001, Fielding & Glover 1999, Morley 2001, Bagilhole 2002a, Fox 2001, Faulkner 2005, Takruri-Rizk et al 2008, Sappleton and Takruri-Rizk 2008). 

In the last few years due to the launch of the UK Government strategy for women in SET (DTI Office of Science and Technology, 2003) there has been a focus on ‘returners’, namely getting women who have left employment in the SET disciplines to come back. Organisations such as the UK Resource Centre for Women in SET, The Daphne Jackson’s Trust and the Women’s Engineering Society are committed to helping trained scientists and engineers to return to work after a family-related career break. Baroness Greenfield’s report SET Fair from 2002 also included a returners’ scheme as one of its four main recommendations. (SET FAIR Report, 2002)
Overall, the argument employed in discussing ‘returners’ is an economic one: why waste valuable resources, i.e. trained people and this view fits in with the ‘business’ argument for getting more women into SET, namely why waste half the population. The Department of Trade and Industry (now called The Department for Business, Enterprise & Regulatory Reform (BERR) in July 2007) published a report called Maximising Returns to Science, Engineering and Technology (2002) to evaluate and address the issue of SET graduates not currently working in SET occupations. The report investigates both male and female SET graduates as only 40 % of male and 25% of female SET graduates are employed in SET occupations
.

Furthermore, in July 2004, the Department of Trade and Industry published a report on how to achieve best practices in business concerned with maximising potential through introducing work-life balance guidelines and policies. This illustrates the concern with retaining a skilled work force.

The UK Government awakening to and focus on, in the current decade, the under-representation of women in SET stemmed out of the seriousness and persistence of the problem realising that by reversing this trend, the whole country will benefit economically and socially. 
The Study
Research Tools
The research team took into account the arguments for combining quantitative and qualitative data collection methods hoping for an in-depth study of the investigated research question. The team employed a mix of quantitative and qualitative methods which varied from questionnaire surveys, to individual interviews, and focus groups. 

The questionnaires were intended to identify good practices, problem areas, and barriers to attracting and retaining engineers. Two sets of questionnaire were designed; the first was aimed at employees in engineering industries and the second was aimed at managerial personnel in engineering industries including, human resources managers and directors.   Postal questionnaires were used alongside online questionnaires. A total of 169 employees’ questionnaires were returned, indicating that 52.1% of the respondents (88) were men, and 46.2% of the respondents were women (78). 1.7% (3) of the respondents declined to identify their gender. Of the 23 managerial questionnaires that were returned, 56.6% of the respondents (13) were men, and 39.1% (9) were women. There was 4.3% (1) of respondents that declined to declare their gender.
 For the interviews, the research team aimed to interview sample groups that represent different layers in engineering companies’ workforces, including management groups. However, most of the interviewees were selected from the questionnaire responses and those who indicated their willingness to participate further in the research.

26 individual interviews were carried out:

13 interviews with engineering employees (12 female, 1 male)

13 interviews with managers/directors including human resources (8 female, 5 male)

Additionally, the team carried out six focus groups (32 participant, 19 male & 13 female) representing six engineering industries.

The interviews were semi-structured and conducted with an interview guide. The main focus was to get the interviewees to share their views and experiences with the researchers. The interview guide simply outlined the areas or themes to cover as demonstrated in the literature, which included recruitment, work practices, support and promotion mechanisms, and equal opportunities and diversity aspects.

In line with the University of Salford’s Ethical Code of Conduct, all respondents were informed of the nature and aims of the research project and of the confidentiality and anonymity of their responses prior to being asked to sign a form that indicated their consent to take part in the study.  Respondents were also informed of their right to withdraw from the study (without prejudice) at any time.
In total 41 North West UK engineering industries were involved in one form or another of data collection methods, these are questionnaires, interviews or focus groups. In some cases, certain firms contributed to two or three of the data collection methods.  

The questionnaires were analysed with the help of the statistical software program SPSS for Windows. Any further comments added by the participants that could not easily be made to fit the SPSS variables were coded into the software Nvivo. Nvivo was also used to analyse the transcriptions from the interviews and focus groups. 

Research Outcome
The misinterpreted status of an Engineer in the UK
Engineering in the UK is not afforded the same degree of social status as other professionals are in sectors such as law and medicine. This was noted by several participants in the project which helps to explain why the inroads that women have been able to make in certain male-dominated areas have not been replicated in engineering.

“…they seem to get more women… on the Continent an engineer is a professional status akin to a doctor or something like that whereas in the UK we have a very queer status for engineers because people call engineers the guy who I would call the mechanic or something like that…. If girls haven’t had any contact with a professional engineer at any stage they don’t even understand what the term is and what the job is and it doesn’t have the cachet of saying, "I’m going to go and become a doctor or a veterinary surgeon or a dentist." … I mean there's… certainly an ignorance at school level; schools don’t know what engineers do”

Female, Managing Director, Oil and Gas Consultancy, 45+ yrs

“In Europe, if you say you’re an engineer, it’s the same status as saying you’re a doctor. In the UK you say you’re an engineer, people think that you fix televisions”

Female, Director/Site Manager Engineer, 31-45 yrs

Two senior engineers interviewed described how their firms had been forced to recruit engineers from abroad, where the profession is afforded higher status. This evidence is also borne out in data collated in the literature review; in Japan, for example, over 50 per cent of the directors in the top 10 companies are engineers (Smeaton, 1997). Add to this ‘de-professionalisation’ a lack of recognition of the diversity of the industry, and it is not surprising to see why females choose to go elsewhere:

“I mean…let’s stop calling it engineering because the reality of what engineering is a very complicated broad subject… it isn’t [something] that you could pin down… you know, many engineers are project managers, many engineers are business managers…people managers…” 

Female, Managing Director, 45+ yrs

What is the Work Environment Like: Why Women Leave?
Many engineers stated that engineering work is very different to the work involved in engineering study programmes at undergraduate level. 

“What you do at Uni is completely different to what you do in the real world… I know lots of people that did leave… it wasn’t what they were expecting because I don’t think people know what to expect; but it was just alien to them and the sort of pressure that you are put under as soon as you start; the hours that you are expected to do, and the things that you are expected to deliver within the timescales…” 

Female Highways Design Engineer, 26-30 yrs
Faulkner (2005) discusses the process of one’s choice to study engineering and the journey needed to become and engineer and feel that you belong as a ‘real’ engineer to the occupational community. She highlights that university education should pay extra attention to practical skills and design and to relating the mathematical teaching to real technological challenges and applications.
Whyte (1956) argues that, historically, issues surrounding organisational cultures are based upon the social ethic of management practice. This ethic was centred upon the need for ‘organisation man’ to have a sense of loyalty and belonging to ‘the group’. Early perceptions of corporate culture were focused upon encouraging loyalty and positive relationships between groups for the benefit of the organisation as a whole.  This perception is deeply rooted in the work ethic that praised long working hours, hard work and competition (Weber, 1985). Coates (1997) argues that more individualised conceptualisations began to arise in the 1980s with the introduction of greater opportunities of personal choice and consumption. However, industry de-regulation in the 1990s reversed this trend and re-established the strength and influence of group based corporate cultures.  However, although Habermas (1989) states that hierarchical power relations and economic market influences can affect organisational structures, he is also aware that normative agreements, values and communications can have an immense impact.  An awareness of the potentially strong affect of ‘unspoken’ sub-cultural and normative organisational values, norms and codes is also highlighted by (Martin, 2002 & Orlikowski, 2002).

One myth which the engineering industry has been unable to shake off, is the idea that careers in the sector are characterised by long working hours – obviously something that will not appeal to women – and men – with primary care responsibilities for families. Furthermore, corporate management may believe and perpetuate this myth, and doubt women’s ability to balance both work and domestic responsibilities in such a pressurised industry.

However, there was a mixed response to this issue in our study. Whilst a long-hours culture seemed to be present in some organisations, some interviewees did not seem to think working hours were any longer than those in other industries. Long hours seem to be expected in organisations which operate a 24-hour plant. This is more likely in certain engineering sub disciplines such as chemical or mechanical engineering. Some interviewees based in these sectors talked about working for firms which demanded, 40-, 50- or even 60- or 70-hour weeks.

“They’re not very family friendly. The hours, for instance, we work a 42-hour week, and that 42 hours is defined as you clock in and out… if you persisted in leaving early then you’d get slated”


Male, Chemical Engineer, 31-45 yrs

On the other hand, the penalty for not doing more hours than required which in one way indicates commitment, is obvious: 
“I never did any more hours than I had to…Well I wasn’t really committed as such…That’s partly why I didn’t progress. I think if you gave more hours and more determination and stuff…”

Female, Former Civil Engineer, 31-45 yrs

The long-hours culture is not, however, unique to the engineering industry. The Equal Opportunities Commission points out that the average number of working hours for men in Britain far outstrips the EU average (EOC, 2005). There is, in fact, evidence that the engineering industry expects no longer or no shorter time commitment that other business sectors:

“I think… within most manufacturing companies the working hours are set and the management hours seem to be set as well. I’ve seen friends who’ve worked in different industries, sales and marketing and the pressures on them are so different. They can’t believe that I’ve been finishing work at five o’clock” 

Female, Managing Director, Industrial Engineering Firm, 31-45 yrs

Whilst the long-hours culture does not seem an inherent feature of all engineering organisations, atypical working patterns do exist. Engineers in certain sectors often have to work anti-social hours, or spend extended periods away from home, particularly in certain engineering sectors, such as civil engineering or the petroleum industry. 

“We do a lot of anti-social hours. Sometimes we have to check things on a weekend or we have to do Public Consultation and we do that in an evening whereas a lot of the general departments like Personnel or HR just work a normal working day.” 

Female Highways Design Engineer, 26-30 yrs

“The worst circumstances you can get are when you’re working away from home a lot. So, whilst I was working in Italy for 11 months, which is one of the projects that was supposed to be two months but then kept getting extended”

Male, Consultant, Communications Firm, 31-45 yrs

Such working patterns are obviously incompatible with the domestic lives of those with primary care responsibility for children or other dependants. 

Is there a Business Case?
The business case for breaking down barriers to the effective recruitment, retention and progression of women in engineering is very strong.  Skill shortage vacancies are well above average in the industry. There were 15,900
 female science and technology professionals in the North West of England in 2005-06, yet a large number of them are not using their engineering qualifications, and numerous others who are finding it difficult to return to the industry.  Whilst levels of female recruitment to the industry are certainly not falling, firms are less successful at retaining women, creating a ‘leaky pipeline’.  And there are considerable business costs associated with advertising posts, and waiting for them to be filled. Therefore, engineering firms have much to gain from recruiting women from the under utilised pool of highly skilled individuals, and retaining them in industry. The research team were interested in the extent to which engineering companies in the North West recognise this and are acting on it.

Figure 1: My company is aware of the business case for having a diverse workforce and has done something about it
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Note: N=165 (78 female 87 male). Respondents were asked to rate the statement on a Likert scale where 1= strongly disagree and 5= strongly agree, 6= Not applicable

Interestingly, Figure 1 shows that more male than female engineers agreed (28% female 34% male) or strongly agreed (15% female 17% male) with this statement. A large number of respondents also expressed no opinion either way, indicating little awareness of any company efforts to address this issue. In the interviews, whilst some managers and directors did not view increasing the recruitment and retention of women in engineering as a crucial issue, others recognised the business benefits of equality and diversity:

“If you’ve got a high turnover of staff, your results demonstrably fall off; bringing new members of staff on and training them, getting them productive and then seeing them disappear again, is not good for business” 

Male, Managing Director, Construction Firm, 45+yrs 

Figure 2: The fact that only 25% of female engineering graduates pursue a career in the industry is a problem that needs to be addressed
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Note: N=22 (9 female 13 male). Respondents were asked to rate the statement on a Likert scale where 1= strongly disagree and 5= strongly agree
Interestingly, Figure 2 shows responses from Managers/ Directors and we can see that more males than females (22% female 62% male) strongly agree that there is a persisting problem with the number of engineering female graduates  that pursue a career in the engineering industry, and that this is a problem that needs to be addressed.  Equally surprisingly, is that no males, but 44% of females that do not have an opinion either way on this matter.  It is difficult to discern why female directors and human resources personnel have no opinion on this important matter, and it is therefore suggested that more research is required to ascertain why indicators (of the sample number of directors and human resources respondents) point to this level of ambivalence from women in these organisational positions. 
Figure 3: The fact that only 40% of male engineering graduates pursue a career in the engineering industry is a problem that needs to be addressed
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Note: N=22 (9 female 13 male). Respondents were asked to rate the statement on a Likert scale where 1= strongly disagree and 5= strongly agree
Figure 3 illustrates that males (in comparison to the situation outlined with females in Figure 2) are much more impassioned about the situation of there being only 40% of male engineering graduates that purse a career in the industry.  54% of males (compared to only 11% of women) strongly agree to the statement that it is a problem that needs to be addressed.  Similarly, 44% of women have no opinion on this matter whereas all of the men have an opinion.  These findings seem to suggest that men are very interested in attracting more men to the profession (women less so) on the whole.

Figure 4: The fact that there are a disproportionately greater number of male compared to female engineers in the industry is a problem that needs to be addressed
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Note: N=22 (9 female 13 male). Respondents were asked to rate the statement on a Likert scale where 1= strongly disagree and 5= strongly agree

Figure 4 adds further detail, by outlining quite strongly that males are concerned and recognise the need to re-address the gender imbalance.  Only 32% of females compared to 62% of males agree and 31% of females compared to 11% of females strongly agree, of the need to tackle the current gender imbalance in the industry.  These findings are very surprising and it is an open question as to why so few women have not expressed an interest in this issue being tackled.  It is suggested that further research is required. However, it is also important to note that a number of the human resources personnel are female who are not engineers themselves and this may explain the impassionate stance they took in answering the above questions.
Analysis of the semi-structured interviews highlighted the need for the further encouragement and facilitation of organisational diversity.  For example, one of the females interviewed appreciates the skills that a woman brings to the job by stating that more women are needed in the industry 

“…because we all work in different ways and I think women bring a lot to the role and a lot to the offices as well”.  

Female, Highways Engineer, 26-30 yrs

Similarly, one male engineer interviewed called for an overall diversity of the organisation. 
“I find it unbelievable that there’s no women… ……no ethnic minorities…or people from different sort of groups…I feel frustrated sometimes at this company.”
Male, Manufacturing, 31 -45 yrs
These quotations indicate that both male and female engineers recognise the potential merits of a more diverse workforce, but that current ‘frustrating’ company viewpoints and practices may limit (for whatever reason) this from occurring. It seems that a mixture of entrenched old fashioned and male-oriented cultures alongside the overall ‘lack’ of entry of skilled females and diverse workforce applicants combine to contribute to the lack of diversity in the engineering industry as a whole.

Figure 5: Gender segregation in engineering as a whole is an important problem that needs to be addressed…
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Note: N=22 (9 female 13 male). Respondents were asked to rate the statement on a Likert scale where 1= strongly disagree and 5= strongly agree

Figure 5 outlines the responses of human resources personnel and directors to the statement that gender segregation in the industry needs to be addressed.  Interestingly, in line with the gender response to the above questions, more males than females either agree (33% female 54% male) or strongly agree (0% females 31% males) to this statement.  These findings are very surprising and difficult to explain.  It is suggested that further research is needed along with a bigger number of respondents, to ascertain if this is a true picture of the opinions of males and females within this category of profession. This is very crucial as human resources personnel and directors are the ones that influence recruitment policy. If they don’t see a problem in the practices that contribute to the under-representation of female engineers in the industry,  there is no hope for reform.
Solutions or not!

The research team interviewed a female engineer who had returned to the industry, and one who had left and both agreed that returning after a long career break would be extremely difficult. Technology in the engineering industry moves on quickly and it is difficult to retrain without earning a salary at the same time. 

“What I would have liked at the time was a bit more support over planning a career break and the ability to have gone back perhaps later on to the same company if I had wanted and if they had offered me the chance to have nine or twelve months off and then go back part-time I might well have done that instead of having a career break of 10 years where I didn’t do any engineering work for 10 years.” 

Female, Former Electrical Engineer, 31-45 yrs

Where companies had used returners’ schemes, however, the business benefits were recognised.

“Recruitment is extremely difficult and the benefits of actually holding somebody’s job open…I mean while you are holding the job open, you are not paying overheads for them.” 

Female, Director, Engineering Design Consultancy, 31-45 yrs

Human Resources Managers and company directors of smaller organisations have stated that flexible working practices are difficult to implement given the limited capacity of their activities and resources.

“We haven’t had to face a situation which is of a young woman needing maternity leave. That's not arisen. Nor indeed of a man requiring paternity leave. So we haven’t had to cross that bridge but being brutally frank it would be a hell of a difficult thing for a small company to do. It’s really, the concept of paying people who are not actually able to contribute to the income of the company is very difficult if you are as small as we are and that would be difficult. So it’s not something that we’ve had to address but it would be a hell of a challenge to us I’m sure.” 

Female, Managing Director, Oil and Gas Consultancy, 45+ yrs

However, whilst some organisations find it difficult to be flexible, for others it is the very diversity of the workforce that allows them to implement flexible working initiatives effectively without detriment to working outcomes:

“…the Director never asks me to do any [long hours]…because its work on the railways, some of it is work overnight. He never asks me to go overnight; he never asks me to work weekends, because he knows I’ve got family. So he asks the graduates who are 22/23 years old, could do with the extra money and don’t really have any other commitments. And that is really good without having to state, ‘I do not want to have to do this’. Somebody has made that decision for you based on your circumstances” 

Female, Director, Engineering Design Consultancy, 31-45 yrs

It seems that the culture in engineering organisations is largely results-driven:

“Its very demanding…expects results…We’re doing a lot with the culture, trying to improve the culture, but the pace that the business runs at and has to purely to survive, it is very demanding of everybody. Everybody has to contribute; there can be nobody who doesn’t give 110%”
Male, Head of Engineering, Motor Vehicle Manufacturing Firm, 31-45 yrs

Positive Action and Good Practice
The term ‘Positive Action’ refers to initiatives designed to counteract the effects of past discrimination and is aimed to help eliminate stereotyping, and breaking down occupational segregation. These may be measures which encourage people from certain groups who are under-represented in the workplace to apply for jobs and promotions. Positive Action initiatives are permitted by law under sections 47 and 48 of the UK’s Sex Discrimination Act 1974 (amended 1986). On the other hand, positive discrimination describes discriminating in favour of a certain group. Under the SDA, employers cannot try to change the balance of the workforce by recruiting or selecting somebody for promotion because of that individual’s gender. 

The UK government has promoted the use of positive action policies in the workplace as part of its women in science, engineering and technology strategy. Sections of the questionnaire and interviews were designed to find out from participants how widely are positive action measures implemented in the North West region of England (the region focus of the stuy) , how they have been received, and how successful they have been. 

The question that we ask; is the engineering industry promoting positive action to encourage and facilitate women’s representation?  The research team asked the engineers whether their company encourages better representation of women in the workforce?

Figure 6: The company has actively promoted policies to facilitate and encourage women’s representation in the organisation 
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Note: N=161 (77 female 84 male). Respondents were asked to rate the statement on a Likert scale where 1= strongly disagree and 5= strongly agree, 6=not applicable

Figure 5 shows some startling results.  Many more of the men compared to women either agree (9% female 26% male) or strongly agree (9% female 18% male) to the statement that the company has actively promoted policies that encourage the participation of women in the industry.  Conversely, many more women either disagree (28% female 13% male) or strongly disagree (22% female 10% male) to this statement.  It would appear that positive action policies are not very well used in the engineering workplaces.  Furthermore, information collected in interviewees with employees and managers would seem to suggest that positive action policies are not well regarded. 

“…there are a lot of women out there who expect certain allowances which are unreasonable. If you want to become a traffic warden, then you have to be able to walk, and you can’t expect…to be given special allowances just because, say, you’re a woman or something and you want to wear high heels.” 

Female, Managing Director, Industrial Engineering Firm, 31-45 yrs

“I don’t see why we should be given any special treatment really. We’re no better or no worse than our [male] colleagues so why should we be treated differently?”


Female, Highways Engineer, 31-45 yrs

“I don’t believe you should push women into engineering just because there aren’t that many women in engineering… you should just be capable of doing the job and it doesn’t matter who you are… I certainly wouldn’t want to do a role… if I was only appointed to it because I was a woman”


Female, Highways Maintenance Engineer, 31-45 yrs

Even one female who had benefited from positive action in recruitment seemed to suggest that it had its drawbacks:

“I think people…perceive I get more favourable treatment now than maybe I actually do”


Female, Aeronautical Engineer, 26-30 yrs

One reason for this may be the lack of understanding regarding the differences between positive action and positive discrimination:

“I think positive discrimination [sic] is great, and I know there has been a lot of it within the industry to try and get more women in which is, which is brilliant. They need to because we all work in different ways and I think women bring a lot to the role and a lot to the offices as well. When there’s women about, the guys do tend to be a bit less kind of, I don’t know, macho or whatever. It calms them down” 

Female, Highways Design Engineer, 26-30 yrs

“I wouldn’t discriminate positively for a woman. No, definitely not. If she can do the job, she gets the job”.

Female, Managing Director, Oil and Gas Consultancy, 45+ yrs (in response to ‘Do you use positive action policies in your organisation?’)

Another reason for the lack of positive action policies could be that firms do not recognise their value. Overwhelmingly, managers seem unwilling to accept responsibility for improving the position of women in engineering organisations. Most blamed ‘society’ or the education system for continuing sex segmentation in the industry. Others said that, due to the small size of their operations, they had little in the way of resources to invest in recruitment or retention policies. Many said that women simply did not apply for engineering roles, and, for this reason there was very little they could do to retain or promote them. There was very little recognition of the difference that positive action policies or changes in organisational culture could make to occupational gender balance. 

“Now I’m not responsible for the way society thinks… but I think that will take quite a long time to change, and it’s only as more women join the industry, so then they become more acceptable, and I think that will then make a difference” 

Male, Managing Director, Construction Firm, 45+ yrs

“We’re presently trying to recruit materials and corrosion engineers, petroleum engineers and software staff. At the moment we haven’t had any women applicants at all… but we are small and perhaps we don’t make as many waves as a big company… but we’ve never had a woman applicant” 

Female, Managing Director, Oil and Gas Consultancy, 45+ yrs

“Because there’s less women with engineering degrees…. If we look for graduates, we’ll get a ten to one ratio of males to females” 

Male, Consultant, Communications Firm, 31-45 yrs

“It’s two things; the size of the company and the limitation that has, and the fact that there just aren’t that many women studying these subjects. The problem arises before it gets to us. The problem arises in getting women to study the subject”

Female, Managing Director, Oil and Gas Consultancy, 45+ yrs
Good Practice
On the other hand where positive action policies were used, there were some excellent and innovative examples of good practice in recruitment, retention and progression across the industry. In recruitment, some companies had begun to focus on recruiting from a previously under-utilised pool of staff in order to combat the national skills shortage. One building services company began a recruitment drive targeted at women and individuals from black and ethnic minority (BME) communities. They contacted all the females who had applied to undertake administrative roles and asked them whether they would like to train in trades, offering taster courses to see if they were suitable. 

One firm set about promoting engineering as a career to young girls by creating an annual Take Your Daughters to Work day, in which staff were encouraged to bring their daughters to work to show them how engineering systems and processes work. 

At least two firms had even gone so far as to change engineers’ job titles, focusing on the professional or management elements in an attempt to increase the attractiveness of the roles to graduates. Highways engineers for example, were called Route Performance Managers or Professional Technical officers – roles which may appeal to females with qualifications in disciplines other than engineering.

“We don’t actually market ourselves as engineers any more. We are not allowed to say that we are Consulting Engineers from this office. We are providers of professional services… “ 

Female, Director, Engineering Design Consultancy, 31-45 yrs

In attempts to alter the organisational culture, some firms moved away from developing written policies to putting into place more practical means of promoting a fair, welcoming and equal organisational culture:
“…they made a decision and reissued everybody’s business cards with no job titles on them and no qualifications. Our business cards have just a name and that it because…we have this egalitarian ethic” 

Female, Director, Engineering Design Consultancy, 31-45 yrs

Conclusion

Our research shows that the segmentation of labour by sex seems to be so entrenched in the engineering industry, and is created, recreated and sustained by such a wide variety of processed acting independently and simultaneously, that the elimination of any one single process would not be sufficient to break it down. The research findings (not all discussed this paper) indicate that the true cause of the persisting under-representation of women in engineering is multifaceted. Gender stereotyping, gender identity, qualifications and training arrangements, organisational structure, management styles, salaries, working arrangements, personalities and the presence or absence of equality policies are all contributing elements.
This does not mean, however, that the situation is irretrievable. Change is happening; women are entering engineering careers in greater numbers, and it is important that progress made in the area of recruitment is not wasted by a lack of action in the areas of retention and progression. In order to make the necessary changes, employers need to take positive action across a number of areas. Establishing comprehensive, written policies on equality and diversity is a start, but, as we have seen in the research, policies are worthless without commitment to their aims from management and staff. First and foremost, organisational cultures must change.

Any activities aimed at transforming organisational culture must be based on recognition of the diversities that make up engineering. In the same way that men and women may have different needs, priorities, values and aspirations, organisational cultures vary and are subject to many different influences. For any initiatives, solutions and policies to have a wide long-lasting effect and as stated in the SET Fair report that “…the most successful measures have been those that are sustained, part of a strategic plan and hence integrated into a series of other measures, rather than being stand-alone measures just for women” (SET FAIR 2002, p 67).

Organisations that work closely with engineering firms, such as professional bodies and institutes, business representatives, schools, universities and training bodies, and business-education partnerships can also play a part by understanding and explaining the business case for diversity, setting an example and establishing a dialogue between firms with a good record of good practice and those that wish to make a change. The benefits of diversity to business have been set out here and elsewhere but perhaps it would be fitting to conclude with a quote from a female engineer that succinctly sums up the worth of diversity in engineering: 
“I’m glad I did what I did.  It was really worth the hard work and it makes you feel as though you’ve achieved something in your life.”


Female, Highways engineer, 45+ yrs
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