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Doctoral candidates are increasingly facing mixed outcomes upon the completion of their 

research degrees. Traditional pathways into academia or through research fellowships are 

becoming increasingly scarce as the number of doctoral graduates increase and academic 

pathways continue to narrow. This paper will provide an overview of the current state of 

play regarding the employment outcomes experienced by doctoral graduates with 

particular reference to the graduate destinations data as well as through an examination of 

the Commonwealth Research Workforce Strategy. It will also look at international trends 

and initiatives which are in place to assist doctoral researchers as they move beyond 

doctoral studies and into the early part of their research careers and provide a short case of 

a graduate as means of illustrating the complexities in progressing into a research career. 

Finally it will provide future directions for research in this area with a view to establishing 

a coherent research agenda in order to better inform best practice for doctoral graduates to 

make the leap into meaningful outcomes upon the completion of their degrees. 
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Introduction 
 
In recent times the number of students pursuing doctoral studies has grown significantly to be 

at historically high levels as the number of research degree commencements and completions 

has continued to rise significantly since the year 2000 (Access Economics, 2010, p. 15). In 

many ways the growth in the numbers of students can be seen to be linked to the adoption of 

the Research Training Scheme which has provided fee free places in research degrees for 

domestic students since its establishment. It is evident that Universities have also been key to 

grow numbers given that research student load represents a driver in the commonwealth block 

grants scheme system. The insertion of such a large number of candidates into the doctoral 

education system has invariably raised questions about the quality of the doctoral experience, 

supervision and the types of outcomes that candidates experience during their candidature and 

in the post-completion years. The graduate outcomes related to candidates has become critical 

not only in assessing the merits of the research education experience but also in terms of 

understanding career pathways and in assessing how graduates may help to meet the needs of 

the broader research and development workforce. This has been noted as crucial given that 

“the training of young scientists is critical to the current and future health of the nation’s 

scientific enterprise” (Gluck, Blumenthal, & Stoto, 1987, p. 327) and that research degree 

graduates represent an important part of knowledge and commercialisation development 

within the broader economy. 

 



It is evident that supply and demand for those with research degree qualifications are also 

embedded within both international and national contexts where it is becoming evident that 

although more students are pursuing doctoral studies, the outcomes and willingness of these 

students to pursue research careers may be being tempered by a number of structural 

impediments which make the pursuit of a research career difficult and may have negative 

consequences on the overall strength of the research workforce.  

 

In this way challenges faced in Australia related to the outcomes for doctoral graduates can 

also be seen to be part of a broader trend at the international level where postdoctoral research 

careers may not necessarily be viewed as attractive to graduates given the range of structural 

barriers in place that may impact on long-term career development and outcomes. The Thrift 

Report (2008) in the United Kingdom hi-lighted that close and special attention needs to be 

paid to the early stages of research careers and pathways available to recruit and retain the 

best researchers as part of the research development architecture, both at the national and 

international level. Similarly in the United States it has been noted that “addressing matters 

related to the educational and training environment of postdocs in the United States is 

complicated, because few universities have a central authority over-seeing the conditions of 

postdoc appointments, such as duration, salary structure, benefits, and placement services” 

(Nerad & Cerny, 1999, p. 1533).  It is apparent that there is a renewed emphasis which has 

been placed on the support structures which are required to assist doctoral candidates make 

the transition into the early part of their research careers. In the United States a few large 

institutions have developed models and mechanisms which attempt to provide a ‘one stop 

shop’ in terms of support services for postdoctoral researchers as a means to provide a 

collegial environment and retain the best and brightest researchers. One such example is the 

establishment of the Office for Postdoctoral Fellows at Harvard (Harvard Medical School: 

Office for Postdoctoral Fellows, 2014) which is tasked with providing specific and 

personalised support for postdoctoral researchers. Another notable example has been 

undertaken in the United Kingdom  at the University of Dundee through its career pathways 

project (University of Dundee, 2014) which aims to better integrate networks of postdoctoral 

researchers and which seeks to demonstrate that research careers are increasingly not linear 

but fluid and require a high degree of flexibility from graduates. 

 

International trends can also be seen to be relevant to Australia where the higher education 

sector has been cited as “a cornerstone of our legal, economic, social and cultural institutions 

and it lies at the heart of Australia’s research and innovation system” (Department of 

Education Employment and Workplace Relations, 2008, p. xi). To this extent peak bodies 

such as the Australian Academy of Science have also hi-lighted the importance of career 

development through the work which they undertake through their early career forums and by 

providing mechanisms for early career researchers to network and integrate into the research 

community (Australian Academy of Science, 2014). One of the most striking features of the 

Australian research and development sector is the degree to which higher education has 

tended to provide the most significant proportion of the research workforce. Australia has a 

relatively low proportion of researchers in private enterprise in health and medical research as 

opposed to the proportion of researchers in the higher education sector.  

Figure 1 below indicates that as an international comparison to Europe, this proportion is one 

of the lowest, the implication being that the primary proportion of the research and 

development effort in Australia is focussed in higher education institutions and as such that 

research careers in higher education may represent the most feasible means of employment 

for those who have completed research degrees. 

 



 
 

Figure 1: Proportion of health and medical researchers in business and higher education 
(Department of Health and Ageing, 2013, p. 223) 

 

The data presented above tends to indicate that Australia has continued to lag significantly 

behind in terms of the number of doctoral graduates moving into the private sector. This has 

occurred partially as a result of structural factors related to the Australian economy as well as 

through an understanding that there may have been gaps in the relationships between the 

higher education sector and industry. There have been however increasing moves to build 

relationships between higher education and industry “given their rapid growth and economic 

promise, university-industry relations have been a focus of scholarly attention” (Slaughter, 

Campbell, Holleman, & Morgan, 2002, p. 283) where “the university sector has also been 

pro-active in this regard, initiating thematic or disciplinary collaboration programmes and 

courting potential industrial partners through networking and marketing activities” (Butcher 

& Jeffrey, 2007, p. 1239). There have been a number of mechanisms in which these 

relationships have been built most notably through peak bodies such as the Business-Higher 

Education Roundtable and through specific initiatives and schemes offered through funding 

bodies such as ARC Linkage Projects and NHMRC Development grants which seek to 

partner university researchers and industry groups in order to improve research translation 

outcomes and the utitlisation of university research by end-users in industry.  It is interesting 

to note that despite these positive developments, considerable work remains to link doctoral 

candidates and graduates into industry careers and that overall efforts to encourage and foster 

collaboration between industry and higher education may not have translated across to 

graduates moving into continuing employment in the industry research and development 

sector. 

 

Perhaps one of the main drivers of  the difficulties in integrating doctoral graduates into 

industry careers is that in general it has been noted that there may be a disconnect between the 

graduate attributes and skills which doctoral graduates obtain and the skills and capacities that 

employers require from graduates.  It has been noted by employers that “communication, 

planning and organising, and teamwork were most frequently cited as the skill areas where 

researchers need improvement” (The Allen Consulting Group, 2010, p. viii). This may be 

based on the nature of the PhD project itself, where often it may be a discrete series of work 

unrelated to a broader program of research. It has been also been noted that “graduate 



reflections on their preparedness for employment additionally provide a gauge of any 

mismatch between experience and skills garnered through research training and subsequent 

employment needs” (Department of Innovation  Industry Science and Research, 2011b, p. 81). 

As a result of the cited area of deficiency for doctoral candidates around transferability of 

skills, a number of Australian universities have taken steps to embed research training and 

general skills training as part of doctoral programs in a climate where there has been 

significant debate  “about the future organization of doctoral education and the necessary 

competencies doctoral holders need to master to work as scientists and researchers in a 

distributed landscape of knowledge production” (Thune, 2009, p. 637). In Australia, the 

Cooperative Research Centre (CRC) model has been successful with many PhD students 

embedded within CRCs through a series of dedicated scholarships which allow candidate’s 

access to university based researchers as well as the industry end users. It has been suggested 

through CRCs research candidates “experience a range of skill development courses that help 

them on graduating to deal more professionally with company clients which in turn make 

them more attractive to industry”(Harman, 2002, p. 490). 

 

Given the general context which has been established above with regards to the integration 

between higher education and industry, this paper will now consider the current state of play 

regarding career pathways for postdoctoral researchers in health and medical research and 

consider what may be some of the structural barriers which exist with regards to this group of 

researchers. It will then provide a short case of a recently completed PhD student to illustrate 

the challenges that may be faced in terms of commencing a successful research career and the 

impediments which may stop career progression. 

 

Research career pathways 
 
In recent years one of the primary drivers for discussions surrounding the pathways taken by 

doctoral graduates has been the Commonwealth Research Workforce Strategy. At a general 

level it has been noted that there are a number of key issues which impact on the ability of 

research graduates to transition into the workforce including (Department of Innovation  

Industry Science and Research, 2011b, p. 8): 

 

 a lack of a clear or defined career pathways [with the notable exception of public sector 

research agencies such as the Commonwealth Scientific and Industrial Research 

Organisation (CSIRO)] 

  a lack of knowledge or understanding of available career opportunities 

  difficulty in transitioning to a career as a fully-fledged researcher 

 

In many ways the career pathways and choices of postdoctoral researchers can be traced back 

to the doctoral experience and the PhD process. The Australia Graduate Destinations Survey 

provides a comprehensive dataset regarding the destinations that graduates reach beyond 

graduation and traces the connection between the end of the PhD and into the first 

postdoctoral role. It has been noted that “as the PhD candidate’s incentives depend mainly on 

his career potential after graduating, it seems important to have a better understanding of the 

factors which determine the careers of young professionals” (Mangematin, 2000, p. 742). One 

of the interesting insights from the Australian Graduate Destinations survey has been that 

“research graduates who were in full-time work at the end of the survey tended to be more 

positive about their postgraduate research experience than those who were in part-time work 

or unemployed and seeking work” (Graduate Careers Australia, 2012). This tends to indicate 

that candidates who may have already secured PhD related work prior to the end of their 



degree see this as a critical outcome from their degree. In many ways the experiences of 

employment pathways for those completing research degrees in health and medical research 

can be seen to significantly differ for those with clinical medical training and for those who 

have undertaken research in basic sciences. Given that many doctoral graduates in health and 

medical research are also in employment in the health care sector graduate outcomes in this 

field are sound with generally high rates of workforce participation and employment 

(Edwards, Radloff, & Coates, 2009, p. 37). It is evident however that for graduates who have 

undertaken primarily basic science research with no clinical background there are more 

complexities in terms of workforce participation in a relevant field. 

 

It is interesting to note that as part of the emerging prioritisation around research translation 

and the shift towards building better links between university researchers and industry that 

this is occurring against a backdrop where traditional academic pathways are under extreme 

pressure. If we look at the two major national funding bodies in Australia the National Health 

and Medical Research Council (NHMRC) and the Australian Research Council (ARC), it is 

becoming more difficult for postdoctoral candidates to access funding from these sources in 

their immediate postdoctoral years.  

 

When an analysis of grant funding success rates is undertaken around NHMRC grants a rather 

bleak picture emerges regarding the potential to obtain funding. As application numbers rise 

and funding remains on a flat line relative to inflation it is evident that success rates will in 

most likelihood continue to decline across the main grant and fellowship categories. An 

example of this is provided through the success rates for the NHMRC between 2008 and 2013 

included in Error! Reference source not found.Table One below. Since 2008 numbers of 

applications for project grants have increased by more than 30% (from 2,984 to 3,917 in 

2013). In the context of flat funding levels combined with increased participation in 

applications and larger grant sizes, there has been a substantial decline in success rates across 

NHMRC funding schemes in the last five years. It is likely that these success rates will 

continue to decline given the move towards five year grants which will increase the financial 

commitment needed and mean that lower success rates will need to be put in place. As a result 

funding through both fellowships and through project grants which provide for the 

employment of research staff which have been some of the primary sources of funding for 

postdoctoral researchers in health and medical research will continue to remain a substantial 

issue. It is likely that this will most acutely be felt by graduates in the basic sciences without a 

medical qualification.  

 
Table 1: NHMRC Success Rates 2008-2013 (NHMRC, 2014) 

 

Scheme Name 2008 2009 2010 2011 2012 

 

2013 

Project Grants 26.7% 22.7% 23.5% 22.9% 20.5% 

 

16.9% 

ECFs Australia 32.4% 28.8% 27.1% 32.4% 23.2% 

 

23.7% 

ECFs Overseas 30.2% 39.4% 31.2% 35.4% 38.1% 

 

26.5% 

CDFs 15.5% 14.5% 15.7% 21.6% 18.0% 

 

19.5% 

Research Fellowships 40.6% 35.4% 39.3% 38.3% 46.2% 

 

32% 



 

As a result of the pressures which are evident with regards to the funding of grants and 

fellowships, it is interesting to note that thresholds for applicants for fellowships continue to 

rise and these continue to be extremely competitive. If we look at the most junior level of 

fellowships as a guide, it is evident that prospective applicants need to have an extremely 

strong track record and level of achievement following on from the completion of their degree 

to be competitive. The NHMRC publishes the typical profiles of those who gain early career 

fellowships, the following is provided as a guide for the basic sciences and indicates that there 

is an expectation that an applicant would have in excess of ten publications within two years 

of graduation (NHMRC, 2012). This indicates that long-term career planning and a strategy 

aimed specifically at a track record which would be competitive for a fellowship would be 

critical during the doctoral candidature and that there are extreme pressures on candidates to 

achieve high levels of success in candidature in order to obtain a fellowship. 

 

 
 

Figure 2: Profile of Successful NHMRC ECF Recipients 

The funding rates for the NHMRC exemplify what have become evident as a series of barriers 

which may exist for young researchers. In a structural sense a number of key impediments 

have been cited as constraining career pathways for doctoral graduates in health and medical 

research. Indeed it has been suggested that there has been a “decline in the perceived 

attractiveness of research, the apparent low visibility of research career paths, and policies and 

actions in other countries to internationalise their research workforces” (Department of 

Innovation  Industry Science and Research, 2011a, p. 31). Key structural barriers which have 

been cited include (Department of Innovation  Industry Science and Research, 2011b): 

 

 low success rates for research grants 

 research institutes often find it difficult to offer continuous career paths due to the 

nature of their funding 

 problems in combining a research career with family or other responsibilities. This is 

exacerbated where there is a lack of flexible financial support or employment or where 

workplace culture favours long hours 

 general confusion among graduates and early career researchers both about the range of 

career options available and about the best way to develop and pursue a coherent career 

path. 

 

It is apparent that although overall employment outcomes for graduates in health and medical 

research remain reasonable there are a number of complexities surrounding the pathways that 

doctoral graduates can take. It is evident that although there has been an increasing shift 

towards interactions between higher education and industry, there still remains a perception 

that doctoral graduates may not be equipped with the skills required by the research and 

development workforce in the private sector. This also comes at a time where there has been a 

general decline in career pathways for doctoral graduates in the higher education sector, 



placing a premium on the few roles which may afford stability and career progression to 

graduates post-graduation. In order to provide further insights on the aforementioned, a case 

study will be provided below of a recently completed PhD student which will provide an 

insight into how the structural characteristics of the current system may lead to difficulties for 

graduates in terms of career pathways and progression. 

 

Case 
 
In order to help elucidate the discussion of graduate outcomes and to better understand the 

experiences of graduates progressing into the early phase of their research career, the below 

case is included to provide an overview of the lived experience of a doctoral student.  The use 

of such a case is not intended as reproducible or generalizable, but rather to serve as a vignette 

in a narrative or story form (Freebody, 2003) to demonstrate the nature of challenges and 

difficulties that can be experienced by a doctoral student in an illustrative way (Tight, 2003, p. 

57). It is suggested that the use of short case in such a way is consistent with the broad range 

of case study approaches in the field of educational research that may assist to provide 

interesting insights into the topic which is being addressed (Crossley & Vulliamy, 1984; 

Merriam, 1988). 

 

The case study of Charlie Martinez* (*name altered)  may been seen as typical of a large 

number of doctoral candidates who have undertaken a doctoral degree in health and medical 

research, particularly in the area of basic sciences and who may not hold professional medical 

qualification. It is intended as a real life example of the issues raised by the Department of 

Innovation, Industry, Science and Research which in 2011 noted: 

 

concerns that the short-term, project-based nature of many research positions and the 

need to juggle other responsibilities, such as heavy teaching loads and family needs, 

make the establishment of a research career and progression to more stable leadership 

roles a significant challenge for many researchers in Australia (Department of 

Innovation  Industry Science and Research, 2011a, p. 31). 

 

In terms of his social situation the candidate is aged 30, married with one child under the age 

of five, owns a property with a mortgage and requires financial stability in order to maintain 

his family economically along with his partner.  It is evident that such a profile represents an 

increasingly typical scenario for many doctoral candidates as per an analysis of age 

distribution of doctoral candidates undertaken in 2009 which indicates that the majority of 

doctoral candidates are aged in the 30-39 age bracket where they may have well established 

family and other commitments (Palmer cited in Department of Industry Innovation Science 

Research and Tertiaty Education, 2012, p. 36). 

 

 
 



Figure 3: Age Distribution of Higher Degree Research Students 

In terms of his educational and work history, Charlie completed a PhD from a large research 

intensive university after previously having completed a Bachelor of Science with honours. 

Upon the completion of his undergraduate degree he entered the labour force working for a 

large pharmaceutical company and ten years post completion of his Bachelor’s degree 

decided to undertake a PhD in a basic science topic within a Medical Research Institute. The 

degree was supported by a scholarship obtained through a competitive scholarship award at 

the standard scholarship level. In many ways the desire to pursue a research degree and leave 

employment in industry was seen as economically difficult given that scholarship rates are 

often below industry salaries but Charlie was eager to pursue the intellectual challenge offered 

through research. 

 

During the course of his PhD he presented at three international conferences, made two visits 

to international collaborator laboratories and had seven publications. Of the seven 

publications, two were as first author whilst the remaining publications were as a later order 

author. The impact factors of the journals where he published ranged from 4-16. Aside from 

the completion of the PhD project and the conference and publications, he was also involved 

in tutoring and guest lecturing. It is evident that the above track record would most likely 

represent an above average output for a PhD candidate at the end of their degree. In spite of 

this, at the time of completion the candidate had not secured a competitive fellowship whether 

this be from a national funder such as the NHMRC or ARC or from a University postdoctoral 

fellowship scheme. He has however been able to obtain some temporary research assistant 

work on a casual basis as an interim measure and was planning to make further applications 

for fellowship and other university positions in the second year after the completion of his 

doctoral degree. It is evident that such an experience is not atypical in terms of doctoral 

candidates and that there remains a crucial gap between the expected outcomes that a 

candidate may hope for upon the completion of their degree and the actual outcomes which 

may be experienced. As a result this may necessitate further thought and emphasis in order to 

ensure that the structural issues and impediments which have been raised as being critical for 

early career researchers can be addressed and support can be provided. 

 

Future directions 
 

Given the discussion of issues related to career pathways for doctoral students upon 

completion of their degrees which have been presented in this paper, there remain a number 

of potential future directions to better understand the way in which the narrowing of academic 

opportunities within the higher education sector may be shaping the career pathways of 

doctoral candidates, these potentially include: 

 

1. A longitudinal comparison of the career pathways and outcomes for those who are 

successful in obtaining national competitive fellowships as opposed to those who may obtain 

other types of postdoctoral employment. This would allow for an understanding of whether 

these schemes provide long term retention of researchers in the research sector. 

 

2. Understanding the transition of young researchers from doctoral degrees into the private 

sector and understanding the kinds of gaps which may exist between training provided in the 

doctorate and preparedness for a career in industry both from the individual and the employer 

perspective. An analysis of researchers transitioning from higher education research settings 

into industry would allow for a better understanding of the skills which are needed in industry 

and which could be incorporated into doctoral training programs. 



 

3. Undertaking research on identifying other schemes beyond the Cooperative Research 

Centre schemes which help to build a nexus between research and translation into the private 

sector and looking at what best practice can be drawn from these to encourage more 

widespread inclusion in doctoral training programs. International benchmarks could be used 

to pilot and test programs specifically aimed at the employability of early career researchers 

and their retention within the research development sector. 

 

Conclusion  
 

This paper has sought to synthesise some of the current issues surrounding the transition of 

doctoral candidates in health and medical research into careers upon the completion of their 

degrees. It is evident that there are strong structural impediments in the current system which 

mean that non-clinician researchers face serious challenges in the ability to plan and 

adequately develop their careers. This has been cited at both the international and national 

levels as being one of the primary challenges in developing the future research workforce. In 

order to illustrate the difficulties faced, a short case has been presented to illustrate the 

difficulties experienced by candidates moving beyond their doctoral qualification and into a 

meaningful career pathway. Finally it has been suggested that further research could be 

undertaken in this area to identify long-term outcomes for groups of researchers using a 

longitudinal approach and that further work be done on understanding the attributes that 

employers require from graduates given the narrowing pathways within academic institutions 

and the increasing emphasis on engagement with industry. 
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