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ABSTRACT 
 
 
This dissertation is a qualitative investigation into international postdoctoral employment 

in life science and engineering fields at universities in the United States and United 

Kingdom. Data were gathered through 49 in-depth, semi-structured interviews with 

international postdocs, faculty members who have supervised international postdocs from 

abroad at two universities in the US and two universities in the UK. The number of 

postdoctoral appointments has increased dramatically over the past decade, as has the 

share of these appointees who come from aboard. Yet few studies have investigated what 

is underlying this growing trend. By examining interactions between structure and agency 

at local, global and national levels, this study explored the roles that international 

postdocs play in academic production and the process by which they become mobile. 

Theory on globalization, higher education policy and models of academic production 

guide this study. Findings show that international postdocs are becoming scientific 

employees, rather than trainees, who are incorporated into capitalist modes of academic 

production as low-cost, high-yield scientific workers. Universities and individual faculty 

members seek international postdocs because of their contributions to research 

production; however, few postdocs have the opportunity to move into tenure-tracked 

faculty jobs. For international postdocs, becoming mobile is an individual process that is 

often constructed  by individuals who negotiate home country academic policies in a 

global academic market. Mobility is a multi-stage process that begins with the potential 

to become mobile and is realized by actual mobility, which occurs through a transnational 

space produced by international journals that define global science.  

 



 11 

CHAPTER 1: INTRODUCTION 

 

Over the past several decades the global political economy, or the system of 

economic, political, and social structures that organize productive activities, has shifted 

from a nation-state industrial based model to a global postindustrial production model 

(Castells, 2000; Held, et al, 1999). This shift has had a profound impact on higher 

education. Some see this shift as fundamentally changing the traditional role of 

universities, which, they argue must now compete against each other and an array of 

other knowledge-producing organizations (Scott, 2000; Clark, 1998; Gibbons, et al, 

1994). For example, Michael Crow, President of Arizona State University and well-

known advocate of transformation among universities to meet the needs of the global 

knowledge economy argued:  “This reshaping and remolding of the economy will occur 

and be driven by increasingly more and more important scientific discoveries and 

technological breakthroughs” (Crow, 2002, p. 2). This discourse of innovation through 

entrepreneurialism and competition is connected to substantive changes in institutions of 

higher education (Gumport, 2000). Universities are moving into new modes of 

production based on market logic, revenue generation, competition, and private sector 

gains (Slaughter & Rhoades, 2004; Slaughter & Leslie, 1997). A major aspect to 

universities’ interaction with the global political economy has been a shift in the 

composition of academic labor, which is inextricably connected to shifts in production 

modes. New profiles of academic labor are characterized by reductions in the numbers of 

tenured and tenured-tracked faculty relative to numbers of part-time and contingent 

faculty, increased managerial capacity through an expansion in university middle 



 12 

managers, and increasing internationalization in academic labor markets (Schuster & 

Finkelstein, 2006; Ackers & Gill, 2005; Deem, 2004; Rhoades & Sporn, 2002).   

Postdoctoral scholars, or postdocs, are at the vanguard of this shift in academic 

labor. The postdoctorate is growing in importance for universities and higher education 

systems worldwide. These loosely defined, temporary academic positions are increasing 

in number, being held by a larger share of all doctorate recipients (Ackers & Gill, 2005; 

Nerad & Cerny, 1999), and lasting longer for individual researchers (National Science 

Foundation [NSF], 2005).  In fact, postdocs are the fastest growing group of researchers 

at universities in both the United States and United Kingdom and scientists who come to 

these countries from abroad have been fueling much of this growth (NSF, 2006; Ackers 

& Gill, 2005). A decade ago one study found that postdocs are the lead researchers on a 

large share of scientific papers published in prestigious journals (Vogel, 1999). Yet these 

trends have remained largely unexplored in higher education research.  

 The postdoc was first established in the late 1800s as an elective stage of 

advanced specialized training undertaken by new PhDs who wanted to hone their 

scientific skills prior to embarking on faculty careers (National Research Council [NRC], 

1969). By the 1970s postdoctoral appointments had become more closely related to 

academic labor markets than to scholarly interests in that many new PhDs took postdoc 

jobs because other work was not available rather than choosing to further their training 

(Zumeta, 1985). During the second half of the twentieth century postdocs increased in 

absolute numbers and postdoc positions expanded beyond a few elite institutions to 

become a mainstay at American research universities. Given this change and expansion 

over the last fifty or so years, it appears that the postdoctorate has become a standard 
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layer of academic employment. Furthermore, the postdoctorate is at the forefront of 

globalization processes within higher education as thousands of new PhDs take postdoc 

jobs abroad each year (NRC, 2005). Temporary visa holders now account for more than 

half of all postdocs in the US (NSF, 2007) and nearly 40 percent of all postdocs working 

in the UK come from aboard (Ackers & Gill, 2005).  

The increase in number, scope and internationalization of the postdoctorate is 

contextualized by major shifts in higher education. Zumeta (1985) connected mid-

twentieth century increases in the postdoctorate to the massification of American higher 

education. Growth and expansion of the postdoctorate in recent years is related to 

transformation within organizations of higher education including shifting patterns of 

academic production and the globalization of higher education (Altbach, 2004; Clark, 

1998, Marginson & Rhoades, 2002, Slaughter & Leslie, 1997; Slaughter & Rhoades, 

2004).  

 In this study, I explore how changes in the postdoctorate are connected to wider 

changes in the political economy of higher education. In particular, I investigate two 

areas where postdoctoral employment is related to the political economy. The first area of 

investigation addresses how international postdocs fit into shifting patterns of academic 

production as well as the working conditions they experience. The second area addresses 

how postdocs become internationally mobile and how their individual mobility is 

connected to wider processes of higher education internationalization.  
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Context of the study 

At first glance, higher education institutions today appear to be trapped between 

two contradictory sets of expectations. On the one hand, higher education is now seen as 

increasingly beholden to private interests (Slaughter & Leslie, 1997; Slaughter & 

Rhoades, 2004; Torres & Rhodes, 2006). The terms “privatization,” “commercialization,” 

and “marketization” are widely used in scholarship addressing contemporary issues in 

higher education. There is no single position taken in this line of research, but a basic 

account goes something like this: Faculty and administrators are engaged in 

entrepreneurial (Clark, 1998) and revenue generating behavior (Slaughter & Leslie, 

1997), growing numbers of professional staff are employed to manage institutions of 

higher education along corporate-like accountability ideals (Rhoades & Sporn, 2002), and 

research universities are developing deeper governance links with industry (Pusser, 

Slaughter & Thomas, 2006).  

On the other hand, higher education institutions are expected to contribute to 

social ends, particularly the development and maintenance of national prosperity. As the 

former president of Rice University put it, “Today, more than at any other time in history, 

the wealth and poverty of nations and peoples depend upon how well educational 

institutions carry out their tasks” (Gillis, 1998). The expectation of universities to 

contribute to development is framed by a vision of the global economy as built on 

networked clusters of highly skilled workers and high technology. For example, a recent 

Organization for Economic Cooperation and Development (OECD, 2007a) report 

suggests that in order for countries to compete in the global “knowledge economy,” 

educational institutions must contribute to regional and national development through 
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relevant knowledge production and human capital development. This expectation is not 

only held for universities in the wealthiest countries. The Task Force for Higher 

Education and Society (2002) argued that for developing countries, higher education 

represents both the path and pitfalls on the way to development. 

This set of social arrangements does appear to be contradictory. Yet, the 

appearance of a discrepancy is not only the result of a conflict of interests (public vs. 

private), but is also related to the ways higher education in society has been understood. 

Most higher education theory and research operates under the assumption that the 

economy and state are distinct spheres (Marginson & Rhoades, 2002), which creates the 

impression that pursuit of private and civil (public) interests are incompatible. Instead, as 

Slaughter (1993) pointed out some time ago, private and state interests are not necessarily 

divergent but “…privatization, deregulation and commercialization of state functions lead 

to the blurring of the boundaries between public and private between nonprofit and for-

profit, and between state and civil society” (p. 295). 

Nevertheless, the predominant way that globalization has been theorized in higher 

education research largely maintains a division between economy and state. In this line of 

research, there is a distinction made between globalization and internationalization, 

where internationalization is seen as higher education’s response to globalization (van der 

Wende, 2001; Knight, 2004; Altbach, 2004). In this distinction, globalization is 

privileged as an inevitable economic force (coercive and abstract), whereas 

internationalization is political (polices and strategic positioning taken by governments 

and institutions). Hence, theories of globalization in higher education ironically do very 

little theorizing on the process of globalization itself. Instead of treating globalization as a 
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critical problem to be explored, globalization is accepted (or rejected) a priori. In fact, it 

has even been suggested that globalization be left to other social scientists to sort out and 

that higher education scholars instead focus only on what happens “locally” (Deem, 

2001).  

Globalization theory within the field of higher education is incomplete. While 

local issues are indeed important, research featuring only higher education institutions’ 

response to globalization, and not interactions with other aspects of the globalization 

processes, seem incapable of adequately situating higher education within shifting social 

relations. As such, theorizing institutions of higher education only as internationalizers 

(as institutions reacting to globalization) tends to miss complex sets of interconnections 

between structure and agency (Marginson & Rhoades, 2002), leaving higher education 

divorced from context. Furthermore, beyond identifying interconnections of structure and 

agency, it is necessary to explore how structures are constructed and the ways in which 

they enable and constrain agency. 

To be more direct, universities and their constituents are too often seen as 

institutions and individuals capable of only reacting to the downward forces of 

globalization, rather than as actively participating in the process. Featuring universities as 

reactive acknowledges that social forces can influence universities but it also renders 

them incapable of self-determination and exerting influence. One way to avoid this 

problem is to theorize universities as institutions with latitude to act within a set of 

restraining conditions (Marginson, 2007).  

 This study addresses two interrelated areas in which universities are actively 

involved in shifts in the political economy. The first has to do with the shifting modes of 
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academic production and the second is related to the recruitment of highly skilled 

workers from abroad. Academic production is traditionally been understood as organized 

by reinforcing institutions of department and discipline (Clark, 1984). Under this model, 

public research universities operated through a social contract in which the state 

supported higher education in return for universities working for the public good 

(Slaughter & Leslie, 1997). Recently, higher Education scholars from varying 

perspectives have noted a fundamental shift in academic production. They describe a 

situation in which the market, state, and academy interact in policy, resource allocation, 

and institutional governance, resulting in the emergence of an enterprise model of 

academic production (Slaughter & Rhoades, 2004; Etzkowitz & Leydesdorff, 2000; 

Gibbons, et al, 1994). As I have already discussed, academic production cannot be 

separated from academic professions (Finkelstien, 2006), and hence, this shift cannot be 

divorced from the conditions of academic labor. This study explores shifts in academic 

production through the employment and working conditions of a particular type of 

academic labor; namely, international postdocs.  

Understanding postdocs as skilled migrants 

As cosmopolitan, or international institutions, universities have long attracted 

students and staff from abroad, and since antiquity this migration has been seen to benefit 

receiving states at the detriment of the sending states (Jalowiecki & Gorzelak, 2004). In 

recent decades there has been a considerable increase in the number of highly skilled 

migrants. Western governments have begun to think of international students as skilled-

labor migrants and some OECD countries have changed their immigration laws in order 

to attract and retain a greater share of these migrants (Tremblay, 2005). Universities are 
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not passive institutions subject to exploitation by national policies. Rather, by actively 

recruiting international students and researchers, independent of national policy 

initiatives, universities have been key players in attracting talent from abroad (Batalova, 

2007).  

Migration has implications for a wide-range of institutions including higher 

education. International educational migrants bring revenue, diversity, prestige, and 

international connections to host institutions and have made important contributions to 

research and academic scientific production (Maldonado-Maldonado & Cantwell, 2008; 

Marginson, 2007; Peterson, Briggs, Dreasher & Horner, 1999; Stephan & Levin 2001; 

Tremblay, 2005). In recent decades there has been an increase in the number of people 

involved in educational migration, or “mobility,” and the phenomenon is seen as one of 

the most salient issues for policy and research related to higher education globalization 

and internationalization (Altbach & Teichler, 2001; Teichler, 2004).  

In 1990, the United States hosted around 50 percent of the nearly 12 million 

tertiary educated migrants living in OECD countries (Docquier & Marfouk, 2005). While 

the US continues to attract the lion’s share of high-skilled migrants, some observers are 

asking “as the global competition for professionals, information technology (IT) workers, 

doctors and nurses, and university students and researchers intensifies, will the United 

States remain in the forefront in attracting the best and the brightest?” (Batalova, 2007).  

There is some empirical evidence to give credence to these fears. For one, since 2001, the 

United States’ share of all international students has been in decline. In 2005, the US 

attracted 22 percent of all international students but this figure was down from 26 percent 

in 2000 (OECD, 2007b). 



 19 

 The US’s main competitors for students and high-skilled migrants primarily 

include western countries, though economic growth and policy initiatives China, India 

and other countries from which many skilled émigrés originate are retaining an increasing 

number of their highly skilled citizens. One of the United States greatest rivals in the 

competition for skilled migrants is also its closest ally: The United Kingdom. “The 

United Kingdom leads Europe in terms of attracting skilled foreigners, including foreign 

students. More than 300,000 foreign students were enrolled in UK colleges and 

universities in 2004, accounting for 11 percent of all foreign students studying abroad” 

(Batalova, 2007). Recently, the UK government has launched a number of programs to 

increase the number of international students and high skilled migrations that are 

attracted to the country. 

 Much of the burgeoning attention given to universities and high skilled migration 

has been focused on international students. There are good reasons for this: International 

students often use their experience to parlay into further study and work abroad 

(Batalova, 2007); the rate of emigration among people who study abroad from 

developing countries is very high; people from developed countries like France who have 

studied abroad are more likely to emigrate then their compatriots who are educated at 

home only (Tremblay, 2005); and there have been policy initiatives at national and 

institutional levels to recruit international students (American Council on Education 

[ACE], 2006; Ziguras & Law, 2006). However, international students are not the only 

group of educational migrants. Faculty and researchers also cross borders in substantial 

numbers and many immigrate permanently. The stay rate among international students 

who earn their doctoral degrees in the US is high (71% in 2001) yet only 45 percent of 
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students intend to stay at the beginning of their degree program (NRC, 2005). While it is 

not clear why a higher share of international doctoral students stay in the US than initially 

intended, this does suggest that for a majority of international PhD students in the Untied 

States studying abroad is not initially seen as the first-step towards long-term migration.  

By way of contrast, a majority of all international postdocs who were working in the US 

in 2003 reported that the United States was the most desirable place to live and work 

(Sigma Xi, 2004). In fact, among international postdocs working in the United States 

only Western Europeans, who were split down the middle in terms of a preference to 

work permanently in the US or return home, did not express a strong preference towards 

settling in the US. In other words, it seems that for international researchers coming to 

the US, doing a postdoc is seen as part of a long-term migration process. This pattern is 

likely similar in other parts of the world, including the UK. Hence, my research focuses 

not on international students but on the policies and practices related to the recruitment of 

international post-doctoral and early career researchers in life science and engineering 

fields in the Untied States and United Kingdom. This study also extends beyond the 

drivers of mobility, what causes people to move, to also explore how educational 

migrants are incorporated into academic production structures. 

It is clear that international faculty and researchers are important to both 

institutions and countries (Marginson, 2006; Somerville, 2007). At the institutional level, 

international faculty and researchers can be a source of prestige. For example, the number 

of international academic staff is used as a measure to evaluate institutions in the Times 

Higher Education Supplement “world university rankings.” These educational migrants 

have made substantial contributions to the academic and scientific labor force and are 
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significant to academic production. Evidence from the US suggests that international 

faculty members in the sciences tend to be more productive in terms of the influence of 

their publications and the rate at which they win prestigious prizes (Stephan & Levin, 

2001). Furthermore, international researchers are on average more productive in terms of 

the number of publications they generate each year than their domestic counterparts 

(Corley & Sabharwal, 2007).  

It also appears that international scholars, including postdocs, make major 

contributions to scientific labor. For example, temporary visa holders account for around 

sixty percent of all postdoctoral scholars in the United States (National Research Council 

[NRC], 2005), on average, international postdocs work more hours a week than their 

domestic counterparts (Sigma Xi, 2005). Additionally, non-resident students who earn 

PhDs in the United States are more likely to take postdoctoral positions than their 

domestic counterparts (Corley & Sabharwal, 2007). The value of postdoctoral labor is 

evident also evident in global scientific publications. One study found that postdocs are 

the first author in 43 percent of all papers published in Science (Vogel, 1999). 

Some even suggest that that the ability to attract international researchers, 

especially in scientific fields, enhances regional and national economic development (e.g. 

Bard, 2007). The argument behind this claim is that the main economic contribution that 

universities make to their communities is not knowledge production and technology 

transfer but human capital. In other words, universities contribute economic benefit to 

their communities most by their ability to bring talented individuals from around the 

world to a single location (Florida, Gates, Knudsen & Stolarick, 2006). The point of 

hiring educational migrants is a key aspect in the educational migration processes since 
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residency and work visas are tied to employment under most national immigration 

regimes (OECD, 2002).  That is, the legal right to residency and work for non-student 

educational migrants is connected directly to jobs. Nevertheless, very little is known 

about the practices involved at the point of hiring international postdocs.  

As such, I understand international postdocs as educational and labor migrants. 

Migration, or the movement of people across national borders for the purposes of 

residency and employment, is one of the defining flows (along with capital, goods, ideas / 

images) that are understood to constitute the process of globalization (Watters, 2001; 

Castells, 2000). As the International Migration Organization (IMO) put it, “Migration is 

considered one of the defining global issues of the early twenty-first century, as more and 

more people are on the move today than at any other point in human history” (IMO, 

2007). And the Washington based Migration Policy Institute (MPI), ranked the 

competition among countries for the highest skilled migrants as number three of the top 

ten migration issues (MPI, 2007). 

 

Purpose statement   

The purpose of this study is to understand how postdocs become internationally 

mobile and the ways in which postdocs are incorporated into systems of academic 

production in life sciences and engineering fields at research universities in the United 

States and United Kingdom.  Also of interest are the employment practices by which 

scientists and engineers from abroad are hired at US and UK universities and especially 

the content and conditions of their work.  This study will not only help to advance 
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knowledge about international postdoctoral employment but also to broaden our 

understanding of the global political economy of higher education.  

Four universities, two in the US and two in the UK are the research sites from my 

study. These two countries are particularly important because they rank number one and 

two in the world respectively in attracting international students (OECD, 2007a) and 

number one and three in attracting foreign workers (OECD, 2007b). Life sciences and 

engineering fields have also been purposely selected for a number of reasons. There are 

more postdocs in the life sciences than any other field and engineering fields tend to be 

more “international” than other areas of study (NRC, 2005). Additionally, life sciences 

and engineering fields are also among the science, technology, engineering and 

mathematics (STEM) fields that national policies have targeted as strategically important 

(NRC, 2005). Through qualitative comparative analysis at four research universities, the 

goal of this study is to explore the practices related to international postdoc employment 

and work. 

 

Outline of the study 

 This study is organized into six chapters. Following this introduction, I review 

literature relevant to the topic of international postdoctoral employment and outline the 

theoretical framework that has guided my analysis in this study. A broad rage of literature 

is reviewed in order to situate this study in the context of globalization, the organization 

of higher education, and academic mobility. Chapter 3 outlines the study’s 

methodological approach. This chapter presents my research questions, describes the site 

and sample from where data were gathered, the methods by which data were analyzed as 
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well as the epistemological foundations underpinning my inquiry. The findings from this 

study are presented in two chapters. In Chapter 4 I report my findings related to how 

international postdocs are incorporated into systems of academic production in science 

and engineering fields at four universities in the US and UK. In Chapter 5 I report data 

addressing the ways in which international postdocs become mobile and the practices 

through which they are hired.  Chapter 6 concludes my study. In this chapter I elaborate 

on the significance of my study as well as its limitations. The conclusion chapter also 

identifies the implications of my findings for theory, research, and policy.   
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CHAPTER 2: LITERATURE REVIEW AND THEORETICAL FRAMEWORK 

 

There is a relative paucity of literature addressing postdocs in general and even 

less taking up the topic of international postdocs. There have been a handful of studies on 

postdoctorate directly (e.g. Melin, 2004; Musselin, 2005 Sigma Xi, 2004) and a few 

others that have addressed postdocs indirectly (e.g. Acker & Gill, 2005; NRC, 2005); 

however, the last major research assessment of the postdoctorate dates back more than 

two decades (Zumeta, 1985). Given the scarcity of recent relevant research, and because 

the contextual scope of this study is wide, it is necessary to review a breadth of literature 

from within and beyond the field of higher education prior to discussing literature on the 

postdoctorate.  Hence, this review of literature and theory is intended to situate the study 

within the interrelated contexts of research literature and contemporary social phenomena 

surrounding international postdoctoral employment.  

In the broadest sense, the context of this study is the process of globalization, 

which is commonly understood as both the driver of transnational flows (in this case, the 

flow of postdocs across borders) and as the conceptual frame used to explain these flows. 

In the narrowest sense this study is about how international postdocs find themselves 

working in university labs in the United States and United Kingdom and what they do in 

these labs. Understanding the connections between the micro context of the study 

(international postdoctoral employment) and the macro context (globalization) is 

dependent upon identifying the meso context, namely university organizations and 

regimes of academic production.  
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I begin with a review of literature on globalization, framing this process as the 

global social context in which my study is located. There is, of course, a more immediate 

higher education context to this study. More specifically, literature on university 

internationalization and shifting modes of academic production is reviewed because this 

literature is tightly connected to both globalization and international postdoctoral 

employment. As this study is about postdocs, it is important to review what is known, and 

just as importantly, unknown about postdocs. Finally, the last section of this chapter 

presents the theoretical framework that underpins this study. This context should not be 

understood as fixed nested positions or tiers but as spheres of interconnected social 

relations that have been carved out in the social science literature for analytical clarity.  

 

Globalization 

The term globalization has entered the public lexicon as a concept that 

summarizes social and economic affairs today. Within the social sciences, the concept of 

globalization has entered a paradox of excessive meaning. That is, the term has been used 

to describe such an extensive range of social phenomena that it is losing specificity. 

Some go so far that the term is a wide-reaching construction that distracts researchers 

from empirical reality (Marston, Jones, & Woodward, 2005). Despite the problematic 

tendency to ascribe everything to globalization, when carefully applied, the term can still 

have analytical value in the social sciences (Rupert, 2005).  

As a concept, globalization is inextricably connected with the notion of the globe, 

or the realization of a spherical planet that can be trans-navigated. In this sense, the idea 

of globalization is connected to the “age of discovery” when European states began to 
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extend their economic and political structures beyond what was then the “known world.” 

More importantly, the notion of the “globe” in globalization is fundamentally connected 

to economic and social activity that extends over space. The intellectual antecedences to 

contemporary globalization theory are connected to world systems theory, developed 

largely by sociologist Immanuel Wallerstein in the 1970s. A key feature to world systems 

theory is a spatial, or geographical, division of labor. “Core” countries are involved in 

capital and technologically intensive activities, “Semi-periphery” countries are involved 

in less technologically advanced industrial production, and labor in “Periphery” countries 

is largely devoted to the extraction of natural resources. This systematic stylization of 

economic activity as globally interconnected by a tiered division of labor is the 

theoretical precursor to the idea of global interdependence that underpins contemporary 

understandings of globalization (Wallerstein, 1987). 

Defining globalization 

 Today globalization is understood as the deepening and widening of social and 

economic ties among people around the world. This includes flows of capital and goods 

across borders, the international division of labor, cultural hybridities, international 

migration, and environmental change. Given the scope of these exchanges and 

interconnections, globalization as a term is often used to summarize the contemporary 

state of affairs. Yet globalization is most useful in the social sciences when it is 

understood as a social process (or set of processes) rather than a static, or inevitable state 

of being (Held, It McGrew, Goldblatt, & Perraton, 1999).  

No singular definition of globalization can be achieved. Nevertheless, it is useful to 

operate with a working definition to help order thought and draw attention to the 



 28 

important aspects of globalization that are most relevant to this study. Here, I draw upon 

definitions given by David Held and Malcolm Watters as a guide. Held et al (1999) 

define globalization as: 

A process (or set of processes) which embodies a transformation in the spatial 

 organization of social relations and transactions - assessed in terms of their 

 extensity, intensity, velocity and impact - generating transcontinental or inter-

 regional flows and networks of activity” (p. 16). 

 

For Watters (2001), globalization is: 

A social process in which the constraints of geography on economic, political, 

 social and cultural arrangements recede, in which people become increasingly 

 aware that they are receding and in which people act accordingly (p. 5). 

 

These definitions are useful in that they outline major elements of globalization 

processes. First, in both definitions globalization is described as a techno-spatial process. 

Information and transportation technologies have compressed the temporal and spatial 

parameters of social activity. Social and economic activity increasingly occurs across 

national borders. Examples include the flow of goods across national borders, foreign 

direct investment, and the flows of migrants; but it also includes the spatial segmentation 

of manufactured goods in networks of productivity.  Within the higher education context, 

not only is the flow of knowledge across borders, as well as international exchange of 

scholars and students, relevant so is cross-border university collaboration in research and 

instruction.   
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Second, globalization is an intersubjective process.  This is most explicit in the 

Watters definition. In other words, people believe globalization exists and behave as if 

globalization exists, which, in turn, reinforces its existence. It is not simply the inevitable 

march of technology and capital accumulation that drives globalization process but also 

an awareness, or shared belief, in globalization that acts as a motivator for individuals to 

act globally. Within higher education setting an example of the intersubjective aspect of 

globalization may be a university that decides to recruit more international students 

because of a realization that international student markets are becoming increasingly 

important for other universities.  

 Third, in these definitions globalization is presented an active process (or set of 

processes).  As Held and his colleagues point out, globalization is about processes of 

social transformation. This occurs at the macro level, for instance the shift from national 

to global financial and banking systems through progressive capital deregulation that 

weakens states ability to control the use of money. In the context of higher education, 

universities may now be actively involved in college and department reorganizations that 

shift organizational structures away from local or traditional disciplinary markets and 

boundaries towards interdisciplinary arrangements that are viewed more in line with the 

demands of a global knowledge economy (Sá, 2008). 

From these definitions it is clear that globalization is a set of spatial, social and 

economic processes that are driven both actively and reflexively (Giddens, 2001). Two 

major themes in the globalization literature have been to frame globalization as either a 

continuation of historical relations driven by capitalism or as entirely new form of social 
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arrangements. The way in which globalization is framed has implications for how it is 

studied. 

Globalization as neo-liberal capitalism  

One way to understand globalization is as a new form of capital imperialism. 

Classical Marxist theory asserts that the drive for the accumulation of surplus in 

capitalism leads to the establishment of global markets and the primacy of capital over 

governmental and social concerns. However, this assertion was questioned during the 

middle part of the 20th century in North American and Europe where capitalist economies 

were accompanied by large public investments in social infrastructure, including 

education. After the Second World War the global economy was managed by states in a 

way that permitted capital markets but ensured a level of government control and the 

provision of social services (Ruggie, 1982), including education. However, beginning in 

the 1970s, and accelerating in the 1980s during the Reagan administration in the US and 

Thatcher government in the UK, the mechanisms for governmental regulation and social 

regulation were progressively dismantled. This progressive deregulation is called 

Neoliberalism by many observers and has led to a period of neo-liberal capitalism 

characterized by: 

…the loosening or dismantling of the various institutional constraints upon 

marketization, commodification, the hyperexploitation of workers, and the 

discretional power of private capital that had been established through popular 

struggles prior to and during the post war era (Brenner & Theodore, 2002, p. vi). 
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 The result of this neoliberal transformation in the global economy has been the 

simultaneous weakening and strengthening of the state. The state has been weakened in 

terms of governments’ ability to control capital flows and use fiscal and monetary for 

redistribution and social spending (Evens, 1997), including education spending. At the 

same time the state has been empowered to enact economic “reforms” such as 

privatization and deregulation and to draw more and more of the social arena under the 

logic of neoliberal market rule (Swngedouw, 2004). For example, welfare retrenchment 

can be seen not only as the withdrawal of the state, but also as part of active state 

interventions by drawing social previsions into the marketplace. In the higher education 

context Neave (1998) has described this as the evaluative state. Hence, the state has not 

been “eclipsed” (Evens, 1997) but has transformed from regulating markets and 

providing social safety-nets, to supporting market transformation and the active 

dismantling of redistributive infrastructure.  

 As part of neoliberal globalization higher education, like other forms of public 

infrastructure, was recast as a private rather than a public good (Slaughter & Leslie, 

1997). Public goods are products and services that benefit all of society. Private goods are 

products and services that benefit only the individual consumer. This shift was driven by 

elite groups in developed countries and multinational organizations such as the World 

Bank in developing countries. The result has been both a reluctance to fund fully fund 

higher education by governments and a greater difficulty for governments to martial the 

necessary funds through tax revenues when they do wish to support higher education 

(Slaughter & Leslie, 1997). 

 When globalization is framed as an extension and expansion of the capitalist 



 32 

economy thorough coercive neoliberal deregulation, higher education is cast as the victim 

of a downward pressing global force. Although the coercive power of capitalism cannot 

be denied, it is also somewhat simplistic to understand universities as only reactive to 

environmental changes. Another way of framing globalization is as a new from of social 

arrangement. From this point of view higher education can be understood as more 

complexly enmeshed in globalization processes.    

Globalization as a new form of social arrangement  

Other researchers take a more nuanced, if somewhat apolitical, view of 

globalization. Rather than seeing it as simply the extension of historical capitalist 

relations, they see globalization as a new form of social arrangement, largely driven by 

changes in technology that allow people, goods, and information to move across space 

more quickly. The metaphors of networks and flows are often used to describe this new 

global social arrangement in higher education literature (Marginson & Swair, 2005).  The 

work of Manuel Castells (2000) underpins much of the ways networks and flows are 

understood.    

Networks. Global networks liken society to an integrated circuit, through which 

social activity flows. Castells applies the ideas of networks to describe social and 

economic transformations.  According to him, a new economy of “informationalism,” 

“globalization” and “networking” has developed over the past several decades (Castells, 

2000, Chapter 2).  Over this period, economic productivity has outpaced any other in 

history and has confronted traditional economic models that predict growth and the 

productivity lag between technological innovation and production.  Castells attributes this 

productivity to informational capitalism, in which new skills and technologies are 



 33 

disbursed and adopted more quickly leading to faster business cycles. This accelerated 

rate of productivity, however, is not experienced evenly in all places and sectors. 

Knowledge intensive high-tech industries have led the way in establishing global 

networks.  

Flows. Flows involve economic exchange but also the exchange of symbols, 

ideas, the movement of peoples (migration) and so on. The notion of a world 

interconnected by flows requires an understanding of society organized around 

networked clusters of highly skilled workers and resources. These clusters, or hubs, are 

powerful global financial centers like New York, London, and Tokyo but also regions 

with assemblages of technological productivity such as Silicon Valley, Bangalore, and 

the Pearl River delta. Flows, or what Castells (2000) calls “the space of flows” have three 

layers. The first is actual flows of electronic exchanges, the second is the nodes or hubs 

through which flows originate and are routed, the third is the spatial organization of the 

elite who direct and accrue the benefit of flows.  

In theorizing the space of flows, Castells avoids the triumphalist view of 

globalization, which he teeters towards in his account of networked economic production. 

He presents an account of globalization as a spatial process, driven by a global elite that 

reproduces and transforms social power relations at an accelerated rate. One of the most 

useful features of Castells’ theorizing on the space of flows is his conceptualization of 

space itself. Space, or social spatial arrangement, is the crystallization of social relations 

in time. In other words, the spaces that host, enable, and constrain social action are the 

shells of historical social relations. While there is some rigidity to space, it is also 
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malleable, particularly in the face of global flows, which, according to Castells, indicates 

historical disjuncture.  

Networks and flows are composed of the interconnections and movements of 

people, capital, goods and information. The most immediate and relevant aspect of this 

study is the movement of people – namely postdocs – across national borders. As PhD 

researchers, international postdocs should be considered skilled or highly-skilled 

migrants.  

High-skilled migration 

 Around 3 percent of the world’s population lives outside of their home country, 

making international migration one of the defining global social issues today (United 

Nations [UN], 2008). Hence, international migration is considered one of the most 

important flows characteristic of globalization. Researchers have long been interested in 

the possible impacts of “brain gain,” or the benefits accrued by developed countries from 

the immigration of high skilled migrants, and “brain drain,” or the economic and social 

loss experienced by developing countries from the emigration of their best-educated 

citizens. Recent empirical evidence suggests that brain gain has been exaggerated and 

that brain drain is a significant challenge to social and economic development for many 

developing countries (Schiff, 2005). Nevertheless, many developed countries are now 

proactively using policy to attract skilled migrants (MPI, 2007; OECD, 2002), 

presumably to the detriment of developing countries.   

Legal scholars have described an immigration regime “arms race” among member 

countries of the Organization for Economic Cooperation and Development (OECD), a 

wealthy-nations’ forum.  A number of OECD countries are engaged in increasing inter-
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jurisdictional competition for the world’s most skilled workers. This has lead to “talent 

for citizenship” exchanges whereby countries have developed fast-track immigration 

policies in order attract skilled workers (Sachar, 2006). From a legal point of view, this 

raises questions about the relationship between citizenship and justice when wealthy 

countries use economic and legal incentives to further their advantage over less 

developed countries (Sachar, 2006). Even though this phenomenon is increasing, research 

has long recognized that using immigration policies to attract skilled workers gives 

developed countries an even greater economic advantage over developing countries by 

creating a further imbalance in levels of human capital. Nearly thirty years ago a tax 

proposal was put forward in order to ameliorate the effects of brain drain (Bhagwati, 

1979). The idea behind Bhagwati’s tax was that both skilled migrants and host countries 

would be taxed by the migrant’s home country to compensate for the loss of a skilled 

worker and, in the long run, discourage skilled workers from poor countries from 

immigrating to rich countries. This proposal is occasionally discussed in the literature but 

has never been implemented. Furthermore, questions about redistributive justice are not 

often asked in contemporary policy discussions and research on high-skilled migration 

(Sachar, 2006). 

Business and political leaders including Bill Gates (2007) and Tony Blair (2006) 

have written that the economic competitiveness of the US and UK is, in part, dependent 

on the ability of these countries to attract skilled migrants, including international 

students: 

The most important factor is our workforce. Scientists and engineers trained in 

  U.S. universities – the world’s best – have pioneered key technologies such as the 
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 microprocessor, creating industries and generating millions of high-paying jobs. 

 But our status as the world’s center for new ideas cannot be taken for granted. 

 Other governments are waking up the vital role innovation plays in 

 competitiveness.… But if we are to remain competitive, we need a workforce that 

 consists of the world’s brightest minds. (Gates, 2007). 

 

I have always said that embracing globalisation as one of the great challenges of 

the 21st century will benefit the UK massively and that education is absolutely 

fundamental to that. Encouraging more talented students from overseas to come 

here will make the UK a stronger, brighter and better place to learn, for all 

students (Blair, 2006).  

 

 Gates and Blair argue that the benefits of attracting skilled migrants are twofold.  

First, individual skilled migrants are typically highly productive, help to expand the tax 

base, and are immediately needed by knowledge intensive firms who cannot source 

enough qualified labor locally. Second, attracting skilled migrants is vital to maintain 

competitiveness in a global and economic system that they see as organized by networks 

and flows. 

A number of scholars have argued, similar to Castells (2000), that economic 

growth is now driven by highly productive clusters of innovation that are connected in 

open, relational rather than hierarchal, trans-spatial social and economic networks 

(Powell, Koput, & Smith-Doerr, 1996; Retets, 2007;Whitford & Potter, 2007). For 

example a study on the biotechnology industry argued that hi-tech firms in Silicon Valley 
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have outperformed firms located along Route 128 in Massachusetts due to the fact that 

the industry Silicon Valley is organized in open networks, while the tech-industry in 

Massachusetts is organized hierarchically (Saxenian, 1994).    

Some research has addressed the role of universities in this networked economic 

organization. A study from Canada prepared for the OECD argued that Canada should 

include universities in regional development strategies as points of leverage to attract 

researchers and firms that will contribute to the local economy (Bard, 2007). Another 

group of researchers argue that universities contribute more to local economic 

development by bringing to groups of highly skilled and creative people rather than 

through direct technology transfer (Florida, et al, 2006). Within the field of higher 

education the bulk of research on skilled migrants has focused on students and has 

primarily been policy analysis rather than empirical research. In a number of countries 

international students are seen as the first step in the “brain gain race” (Batalova, 2007; 

Robertson, 2008).  Australia and Indonesia, for example, are using educational and 

immigration policy in combination to attract and retain international students (Zaguras & 

Law 2006). Shifts in policy towards treating international students as skilled migrants can 

be observed in a number of OECD countries (Tremblay 2002; 2005). Given the relative 

scarcity of research that addresses the role of universities with skilled migration directly, 

I review two recent studies that address universities indirectly but are nevertheless 

relevant to this study. 

The Flight of the Creative Class (Florida, 2006) argues that members of the 

“creative class,” or productive and innovative workers, are now moving to, and clustering 

in, the most desirable locations around the world, primarily cosmopolitan cities. In 
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Florida’s theory is that individual some cities and metropolitan regions (clusters) attract 

the world’s talented workers and become centers of innovation that experience robust 

economic growth and broad social development. The cities that are best able to attract the 

creative class have a mix of what Florida calls the Three-Ts: Technology; talent; 

tolerance.  In Florida’s theory, skilled workers are attracted to cities with strong hi-tech 

infrastructures. This includes tech firms where these workers may find employment but 

also a critical mass of social technology infrastructure such as public spaces with Wi-Fi 

internet connections. Talent, measured by existing stocks of “creative workers,” is also 

seen as a factor that attracts additional skilled workers. In other words, skilled migrants 

want to be around other skilled people.  Tolerance is the region’s acceptance of diverse 

groups. For example, Florida has correlated creative cities with high populations of gays 

and lesbians.  

Another recent study examined transnational communities of engineers from 

China, India, and Israel (Saxenian, 2006). It found engineers educated at US graduate 

schools gained corporate experience in Silicon Valley and then the set up new high-tech 

firms in their home countries, typically in major technology centers like Shanghai and 

Bangalore. Subsequent cohorts of Saxenian’s so-called New Argonauts are groomed as 

postgraduate students in the United States by groups like the Chinese American 

Semiconductor Professionals Association (Saxenian, 2006). In some cases, entire 

graduating classes from the best technical universities in China and India come to the 

United States for graduate school and are absorbed into expatriate social and business 

networks.  After honing their technical skills and learning western business practices, 

these migrants return home to establish new tech firms that enter into the constellation of 
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high-tech production. Saxenian provides examples of semiconductor and other firms that 

make components in well-know consumer electronics.  The main argument is that 

circular migration – when migrants move back and forth between countries – benefits 

both home and host countries by making connections between highly productive regional 

clusters within global economic networks (Saxenian, 2006). The New Argonauts 

challenges both world-systems and neo-classical ideas of comparative advantage and the 

international division of labor, theorizing networks of people and tech-regions now drive 

the global economy. 

These studies (Florida, 2006; Saxenian, 2006) differ in the way they present of the 

role of high-skilled migrants in changing patterns of economic organization. For Florida 

it is the place that attracts creative workers, drawing them into clusters of high-

productivity. For Saxenian it is the flow of migrants who establish networks that makes 

the places where high-end productivity occurs. Nevertheless, they share two similar 

problems. First, both see high-skilled migration as transforming economic organization 

but do not acknowledge the ways these patterns of migration reproduce and extend 

inequality in the global political economy.  Florida fails to explore what conditions allow 

some jurisdictions, and prevent others, in attracting skilled-migrants. Saxenian does not 

acknowledge how the centrality of American higher education and industry in the 

migration patterns she describes strengthens the absolute, if not relative, position of the 

US. In other words, while other regions may become more competitive in terms of 

technological production, the United States’ position at the center of global economic and 

academic networks is strengthened and further solidified.  
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Second, neither study adequately addresses how the migration process takes place 

at the individual level. The experiences of migrant engineers shows how migration 

decisions influence the political economy (Saxenian 2006) but does not explore how they 

are influenced by the political economy. In other words, it does not adequately recognize 

structural constraints on agency. It is assumed that high-skilled migrants are attracted to 

particular localities (Florida, 2006) but individual hiring decisions that bring skilled 

workers to a new city are not addressed. Hence, agency is not taken into full account.  

One way to address these shortcomings is by returning to the idea of “brain gain 

race” (Batalova, 2007) whereby countries are using immigration policy as a tool to attract 

desired workers from abroad (Sachar, 2006). Data shows that migrants to OECD 

countries are more likely to hold a tertiary degree than the overall populations of both 

their home and host countries (Docquier & Marfouk, 2005).  This is connected to the idea 

of a neoliberal state, which uses globalization as a way to support the interest of capital 

by attracting highly-productive workers without having to invest in their training. As 

immigration researchers have pointed out, “significant gains in productivity and 

competitiveness are associated with attracting and luring back researchers and scientists 

from abroad,” (Thorn & Holm-Nielsen, 2008, p. 163).  

Even when these migrants come as students they can still be seen as contributing 

to the host country as skilled migrants in three ways: 1) as researchers in university 

laboratories; 2) as unpaid or low-wage workers in internships; and 3) as potential long-

term migrants (Tremblay, 2005). In fact, it has been theorized that countries seek 

international students even when they are not generating revenues because the study time 

can act as a sort of ‘getting to know you’ period when the potential migrant can check out 
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the host country and the host country can check out the potential migrant (Kuptsch, 

2006). It is perhaps then not surprising that the United States, which has long attracted 

more international students than any other country, hosted around 50 percent of all skilled 

migrants in OECD countries during the 1990s (Docquier & Marfouk, 2005). Recent 

policy developments the United States and the United Kingdom show these countries are 

continuing to use immigration policy to attract migrants and maintain their global 

advantage in a global skills race (Batalova, 2007; Robertson, 2008; Solimano, 2008; 

Zaguras & Law 2006). 

In the US, universities have been privileged in recent policy developments in 

terms of their ability to hire skilled migrants. In 1990 congress put a cap at 65,000 on the 

number of H-1B visas available for US employers. This cap was met for the first time in 

1997 and over the late 1990s and early 2000s the cap was progressively increased, to a 

high of 195,000 during 2001, 2002 and 2003. In response to September 11th, 2001, 

Congress took a more restrictive stance towards migration and international visitors in 

general and the cap on H-1B visas was reduced back to 65,000 beginning in 2004. The 

cap remains at 65,000 beginning in 2005. The cap remains at 65,000; although, beginning 

in 2006 an additional 20,000 H-1B visas are made available annually for international 

scientists and engineers who hold US degrees, effectively increasing the cap to 85,000. 

US businesses, particularly high tech firms such as Microsoft and Intel have vocally 

opposed all caps on H-1B visas and have aggressively lobbied to have caps either lifted 

or raised. Interestingly, when the cap was placed on H-1Bs in 1990, higher education 

institutions, along with NGOs and the government, were exempt from cap restrictions 

and free to employ as many skilled non-residents as they wish. This exemption has 
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remained into the security-sensitive post-September 11th era, despite increased hostility 

towards immigrants and immigration overall. Recent policy developments suggest that 

F1 student visas are now seen immigration vehicles. In 2007 policy was changed to allow 

students on F1 visas to remain in the US for a period of over two years as a “practical 

training” extension of the visa for graduates in certain science, technology and 

engineering fields. During a time when the United States is building a wall along its 

southern border to block the flow of labor migrants, policy has tacitly encouraged the 

immigration of skilled workers, especially scientists and engineers (Martin, 2006).  

Since the election of the New Labour government in 1997, UK immigration 

policy focused on attracting more skilled migrants, while decreasing the number of 

family-tie immigrants and asylum seekers (Findlay, 2006). In 1991 skilled migrants 

accounted for 7 percent of all immigrants to the UK, by 2001 the share of skilled 

migrants rose to 31 percent (Abella, 2006, p. 14). Recently, the government has made 

attracting more international students part of its immigration strategy. The British Home 

Office even reports international students in its migration statistics (Findlay, 2006).  A 

number of schemes put forward in the EU and at the level of the British national 

government have been aimed at attracting more skilled migrants. In late 2007, the 

European Union announced a plan to introduce an EU-wide immigration scheme. The 

proposed “Blue Card” is a European-wide visa that will be issued to highly skilled 

migrants and is intended to directly compete with the US Green Card system. There have 

also been relevant national policy developments. The British Labour Party, which has 

been in power since 1997, has pursued an overall immigration policy that favors high-

skilled migrants (Somerville, 2007). Additionally, in recent years there have been specific 
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immigration schemes intended to make international students automatically eligible to 

work in the UK after graduation from a British university (Somerville, 2007). Like the 

United States, universities are given an exemption to the restrictions placed on industry 

when hiring skilled workers from outside of the EU. Although universities are compelled 

to prove that they could not find a qualified UK or EU national to fill postdoc and faculty 

positions, there are no numerical limits on the number of foreign nationals they are 

allowed to hire for these positions.  Additionally, the work permit that is issued to 

international university employees makes them eligible to apply for permanent residency 

after a period of five years of continuous employment.  

These policies help to explain the tools that regions and individual universities in 

countries like the US and UK use to attract skilled migrants from abroad. Yet they do not 

say anything about the micro-level of recruitment. Why do these migrants choose to take 

up opportunities abroad? Why is there demand in specific places, like individual research 

labs, for migrant workers?  How do employers go about hiring individual migrants?  A 

closer look at the hiring process at the individual level could yield insights about how 

shifting organizational patterns as well as human agency interacts with these larger 

social, economic and policy structures. 

 

Higher Education Internationalization & Shifting Modes of Academic Production 

Internationalization and shifting modes of academic production are two major 

themes within contemporary higher education literature. Internationalization is related to 

the increasing numbers and importance of international students and scholars for colleges 

and universities around the work, the growth in international research networks, 
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expansion of international campus systems, and the development of global markets in 

higher education.  Discussions about shifting modes of academic production have been 

generally organized around two broad themes: the first has to do with the increased 

marketization and managerial oversight of higher education; the second has to do with 

changing modes of knowledge production. Since both of these discussions are related to 

globalization in higher education, I begin this section by briefly reviewing higher 

education within the global context.  

Higher education and globalization 

Altbach (2004) has pointed out that, to some extent, higher education has always 

been international.  From the University of Paris, founded in the 12th century, higher 

education institutions have drawn students from across national borders and have used 

common languages for scholarship.  In fact, many universities (i.e. Bologna, Paris, 

Oxford, etc) predate the treaty of Westphalia in 1648, which is widely recognized to have 

established the modern nation-state system. The spread of universities throughout Europe 

and the world was associated with the construction and proliferation of transnational 

structures.  Take for example the Americas: Universidad Autónoma de Santo Domingo 

was established as the University of Saint Thomas Aquinas by Papal bull in 1538, 

Universidad Nacional Autónoma de México (originally called the Royal and Pontifical 

University of Mexico) by royal decree in 1551, and Harvard University by colonial 

charter in 1636. 

Yet, it would be a misstatement to assert that universities have always been global 

institutions. To begin, universities are modeled after western institutions and the 

numerous variants of universities around the world are more or less based on the 
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medieval universities of Western Europe. Individual universities and entire higher 

educational systems have strong international ties but most higher education institutions 

are public, funded by governmental appropriations and subject to state guidance and 

regulation. In fact, if internationalization is defined by the exchange of students and 

scholars and transnational collaboration, any real level of international contact is a fairly 

recent phenomenon for most institutions.  Even today, the extent of any university’s 

‘globalness’ has real limits, with local issues still exerting a great deal of influence 

(Deem, 2001; Douglass, 2005). The extent to which higher education institutions are 

autonomous and democratic, with cosmopolitan outlooks, is also limited. Historically, the 

professionalization of faculty has been achieved though association with powerful 

interests (Silva & Slaughter, 1989). In the contemporary period international activities in 

higher education are more often associated with revenue generating activities than in 

developing a broad international outlook (Stromquist, 2007). The development of higher 

education globalization can be traced along similar lines as broader globalization 

processes. 

 Higher education and world systems. As stated above, many universities have 

long been understood as international institutions. There is also a long tradition of 

comparative research in higher education but until recently, there has been little research 

on the ways in which universities are connected in a transnational system with social and 

economic roles that are both nationally and internationally relevant. Altbach was among 

the first observers to discuss a global system of higher education. He drew on world 

systems theory and developed a historical conception of universities as interconnected 

but stratified by their position in either the core or periphery of the international system: 
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 Universities function in several different contexts at the same time. They are 

 rooted in their own cultures and affected by national realities. They are also parts 

 of an international knowledge system. They are producers and disseminators of 

  knowledge in their own nations, playing increasingly important roles in 

 technologically developing societies. They also interact with institutions and ideas 

 from abroad, because knowledge has no national boundaries (Altbach, 1998, 

  p.19). 

 

The extent to which a university plays each of these roles depends on its position 

in either the core or the periphery. In developed countries, there are both core and 

periphery universities. The universities in the core position are those where are most 

prominent in their national settings but also play important roles internationally. Core 

universities have the most transnational ties. Universities in developing countries are 

peripheral. For the most part, Altbach sees universities in developing countries as 

dependent on core universities and countries to both create new knowledge that can be 

taught in peripheral lecture halls and for financial support though development aid. This 

dependency, he argued, constituted a form of neo-colonialism. Despite this overall 

systemic asymmetry some universities in developing countries play a sort of mediator 

role between core institutions and other peripheral universities. These “regional 

universities” can be understood as occupying semi-peripheral positions. 

Altbach saw little movement between the core and periphery over time, and was 

unsure on the prospects of movement in the future. While using world systems to 

understand higher education in an international context provides a vehicle for 
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understanding a global system of higher education, it renders universities as relatively 

inert and static. Globalization is a set of transformative processes that not only involve 

the reproduction of historical structures, but also historical disjuncture. As such, it is 

important to review transformative practices in higher education as well as universities 

position within a global system.  

Global markets in higher education. A number of prominent observers argue that 

the transformative processes of globalization are highly disruptive to universities (Clark, 

1998; Scott, 2000). As Clark (1998) put it, “The universities have entered a time of 

disquieting turmoil that has no end in sight,” (p. xiii). Underpinning this position is the 

logic that globalization has disembodied universities from their positions within national 

societies and has forced them to compete for resources and legitimacy with an array of 

new competitors in the production of knowledge.   

It is clear that the globalization of higher education has transformed the ways in 

which universities are organized, how they operate, and has challenged the social charter 

that underpins university legitimacy via the public good (Slaughter & Leslie, 1997).     

Yet universities have not disappeared and, for the most part, have not lost their social 

standing. One explanation for this is that the local context still matters (Deem, 2001; 

Douglas, 2005); just as states have not been subsumed by the transformative flows of 

globalization, nor have universities. Another is that global flows have been just as 

reproductive as they have been transformative. Marginson (2007) argues that 

globalization has created a global field, or market for higher education, which by 

globalization processes in higher education reinforce in international hierarchy of 

universities. Marginson’s account differs from Altbach’s in rather than a segmented 
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world system, he posits a global hegemonic field where even universities around the 

world advance in a traditional sense (increase technological sophistication, do more 

research) they remain in subordinate positions. At the top of this global field are the 

universities referred to as the “super league,” comprised of a handful of Anglo-American 

institutions that are household names (Marginson, 2007).  Aspirations to the super league 

prompts universities in the periphery to engage policies and organizational strategies that 

are intended to advance their world standing but have the effect of reproducing their 

subordination (Cantwell & Maldonado-Maldonado, in press). 

Growth in the world market can be assessed through a number of indicators. One 

is the development of world university rankings. The first world university ranking 

scheme was the Academic Rankings of World Universities, developed by higher 

education researchers at the Shanghai Jiao Tong University in China. Next the UK’s 

Times Higher Education Supplement began to publish an annual World University 

Rankings. Most recently, U.S. News and World Report has entered the world rankings 

game with its World’s Best Colleges and Universities index.  

Another indicator of the development of a global market or higher education is 

the increase in the number of students who cross-borders for higher education each year 

(Lee, Maldonado-Maldonado, & Rhoades, 2006). According to the OECD (2007), the 

number of international students worldwide has increased from 1,818,759 in 2000 to 

2,725,996 in 2005, a change of 49.8 percent. OECD countries attract the majority of all 

international students but more and more students are also choosing to study abroad in 

developing countries (Cantwell, Luca, & Lee, 2009).  
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A third indicator is the increase in research productivity around the world. The 

United States was long the world leader in scientific research. Today there are other 

major research producers who can rival US scientific prowess. Perhaps the most 

illustrative example of this is the fact that the European Union now produces more 

scientific publications than the US each year (NRC, 2005).  Other major growth areas in 

scientific production include Asia and the Pacific Rim. Figure 2.2 is a map showing the 

relative growth in science from 1990 to 2001. Territory size is proportional to the 

increase in the number of scientific publications in 2001 from 1990. Over that period the 

number of scientific publications in many countries including Japan, China, Germany and 

the Republic of Korea all grew faster than the United States (World Mapper, 2009).  

Given these changes in the global scientific market, it is notable that the relative 

hierarchy of universities has remained fixed. Some of the most prestigious departments 

(e.g. electrical engineering) at universities at the pinnacle of the global hierarchy (e.g. 

Stanford University) are heavily populated by students and faculty who received their 

undergraduate training at universities in developing countries.  Given this, it seems that 

universities in the semi-peripheral countries like China and India are no longer solely 

dependent on core universities but may also subsidize (and therefore reinforce) their 

dominant position. This speculation should be examined through empirical research.  
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Figure 2.1. Global scientific growth, 1999 – 2001. 

 

Source: www.worldmappter.org. Figure reproduced under the Creative Commons License. © Copyright 
2006 SASI Group (University of Sheffield) and Mark Newman (University of Michigan). 
 
 
Higher Education Internationalization  

I now turn to how higher education internationalization has been addressed in the 

research literature. International higher education research tends to make a distinction 

between globalization and internationalization (c.f. Knight, 2004; Van der Wende, 2001), 

whereby globalization is understood as a downward pressing meta-process and 

internationalization is understood as higher education’s response. Internationalization is 

typically seen as reactive and involves making cross-border, international, or intercultural 

connections between institutions. Although there is general consensus on the division 

between globalization and internationalization (Stromquest, 2007), the way this division 

is framed is not uniform. 

Take for example a definition division between globalization and 

internationalization provided by Van der Wende (2001):  
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Both ‘globalisation’ and ‘internationalisation’ are used to analyze the  

 increasing international activities and outreach of higher education. Still,  

 there are important differences between them. The first generally relates to the 

 process of increasing convergence and interdependence of economies and to the 

 liberalization of trade and markets…‘Internationalisation’ refers more to the 

 process of increasing cooperation between states or to activities across state 

 borders, and rather reflects a world order in which nation states (still) play a 

 central role (p. 253). 

 

For van der Wende (2001) internationalization takes a cooperative form and refers 

to inter-state interaction. Knight (2004), on the other hand, gives greater attention to 

institutions in conceptualizing internationalization. Like van der Wende, Knight sees 

globalization as a large-scale economic process.  In Knight’s work, while 

internationalization leaves room for state policy / intervention, it is not an exclusively 

state-driven process.  She defines internationalization in the widest terms opening the 

concept of internationalization to any international or intercultural aspect the curricular, 

administrative, institutional, sector or system levels. Knight intends to capture the 

multiplicities of HE internationalization while avoiding the determinism of the particular:   

[It is] important to ensure that a definition does not specify the rationales, 

benefits, outcomes, actors, activities, and stakeholders if internationalization, as 

they vary enormously across nations and also from institution to institution (p. 

11).  
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Thus, in (re)conceptualizing higher education globalization and 

internationalization, Knight (2004) rejects, to some extent, a global versus national 

approach and instead urges situated inquiry based on the “approaches” and “rationales” 

taken by individual institutions.  Nevertheless, despite a more nuanced understanding of 

the local, Knight maintains a global / local binary in her conceptualization of higher 

education globalization. Asserting that internationalization is a response to globalization 

disentangles institutions from the process of globalization itself, leaving the localities 

where universities are situated impacted but unable to impact globalization processes. 

 It is not, perhaps, surprising that distinguishing between globalization and 

internationalization has gained traction in the field. It is useful both theoretically and 

descriptively.  As Marginson and van der Wende (2007) point out, “A key difference 

between globalisation and internationalisation is whether national systems become more 

integrated as suggested by globalisation, or more interconnected as with 

internationalisation” (p. 7, emphasis in original). From the point of view of a particular 

institution or system, this approach works well by setting conceptual boundaries that 

allow a meaningful analysis within a globally cognizant framework. 

As indicated by the quotes above, in most accounts of internationalization senior 

administrators establish these connections in order to adjust to a new environment (Clark, 

1998; Knight, 2004). Yet, recent research has shown that internationalization is rooted in 

history and context and is actively driven by individual faculty members and students 

(Maldonado-Maldonado & Cantwell, 2008). Any simple division between globalization 

and internationalization obscures the complicated organizational structures, histories, and 

external interconnects that frame globalization processes in higher education. 
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Furthermore, the globalization internationalization division renders higher education 

reactive; forced to respond to global forces without allowing for the possibility of agency 

on the part of higher education organizations and their constituents. One way to move 

beyond a stylized division between globalization and internationalization is to examine 

the interconnections between structures (organizational, political, economic) and agency 

(human, institutional) at global, national, and local levels (Marginson & Rhoades, 2002). 

 Marginson and Rhoades’ (2002) “glonacal agency heuristic” takes important steps 

towards understanding the role(s) of universities with the process(es) of globalization. By 

refusing a clear division between market / state, global / local; structure / agency, their 

framework facilitates an analysis which sees universities, and individuals within 

universities, as both positioned by the structures that organize social arrangements but 

also capable of positioning themselves in ways can influence social rearrangement. They 

draw on the idea of flows from globalization theory, but see flows as reciprocal – not in a 

one to one symmetry – in a feedback loop in which in which structure orders agency but 

agents, in turn, influence structures.  

 International academic mobility. Academic mobility is the most important among 

the flows that make up globalization processes in higher education and is the most 

important aspect to this study.  Further, international academic mobility is one of the 

most prominent topics in higher education internationalization literature (Altbach & 

Teichler, 2001; Teichler, 2004). Much of the research on academic mobility has focused 

on students and has been guided by the “push-pull” model (Chen, 2007; McMahon 1992; 

Mazzarol & Soutar 2002). This model understands the choice process as determined by 

factors that “push” students from their home countries and “pull” them to host countries 
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and institutions.  Broadly speaking, push-pull models assert that student’s are pushed 

from their home countries by lack of economic and educational opportunities, as well as 

social and political instability, and pulled to their host countries by educational and 

economic opportunity (Altbach, 2004). 

The push-pull model has come to dominate researchers’ understanding of 

international academic mobility. Nevertheless, this model has been criticized on a 

number of counts. The push-pull model does not take into account the process by which 

individual students choose institutions abroad, nor does it differentiate between the 

various reasons students choose to study abroad (Lee, 2007; Lee, Maldonado-Maldonado, 

& Rhoades, 2006). Push-pull also does not take into consideration why some students are 

not moved by push and pull factors (Li & Bray, 2007), and the model does not account 

for why students chose to study abroad in developing countries (Cantwell, Luca, & Lee, 

2009).   

Research not rooted in the push-pull paradigm has examined international student 

experiences. The bulk of this work comes from a psychological perspective and focuses 

on “adjustment factors” (for a literature reviews, see Aderade, 2006). This literature has 

tended to conceptualize students as coming from inadequate social and educational 

backgrounds thereby overburdening students to “adjust” in order to fit into their new 

environment. There are exceptions of studies that do not look at international students’ 

experiences but instead take a sociological perspective. This research approaches the 

alienation international students experience from a point of view that is critical of their 

host country for not adequately meeting international students needs, rather seeing the 

students as themselves a deficient  (Deumert, Marginson, Nyland, Ramia, & Sawir, 
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2005). A recent study of international student experiences in the United States found that 

students from non-European backgrounds consistently face neo-racism, or a deep 

resistance to cultural difference (Lee & Rice, 2007). These experiences have manifested 

in abusive encounters.  

 A relatively recent development in international student research is to look at 

international students as skilled migrants. The basic idea behind this line of research is 

that international students contribute to economic growth and innovation and are thus 

sought after by both institutions and national governments. For example, one study using 

data from the United States found that there is a positive correlation between the number 

of international students in the country and the number of patent applications filed both 

by universities and corporations (Chellaraj, Maskus, & Matto, 2005). International 

students also contribute to their host countries through their efforts in university research 

and development and as laborers and interns and many become long-term skilled 

migrants once they graduate (Tremblay, 2005). Like other research on skilled migrants, 

the bulk of this work is based on policy analysis. For a number of countries international 

students are seen as the first step in the “brain gain race” (Batalova, 2007).  Australia and 

Indonesia, for example, are using educational and immigration policy in combination to 

attract and retain international students (Zaguras & Law 2006). Shifts in policy towards 

treating international students as skilled migrants can be observed in a number of OECD 

countries (Tremblay 2002; 2005).  

 Less has been written about international faculty members. A handful of studies 

have looked at international faculty experiences including professional socialization in 

the Untied States (Thomas, 2002) and the career strategies of Asian women scientists in 
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American universities (De Stefanis, 2007). Others have demonstrated the contributions 

international faculty members have made to American science by showing that they 

author highly cited papers and win prestigious prizes at a higher ratio than domestic 

faculty (Stephan & Levin 2001). Surprisingly, there have been very few studies that 

directly take up the issue of international faculty migration. When the topic is addressed 

it is often done so indirectly. For example, studies on gender inequity in academic science 

sometimes include nationality as a secondary factor adversely influencing career 

prospects (Etzkowitz, Kemelgor & Uzzi, 2000; Smith-Doerr, 2004). Others have noted 

that international academic staff can be assets to national higher education systems. A 

review of the academic labor market in the UK found that current growth in the number 

of “early career research” positions, which includes postdoctoral posts, would not be 

sustainable without recruitment from abroad (Ackers & Gill, 2005).   

Examples of research that take up the topic of faculty mobility more directly 

include a study that explored factors that encourage and inhibit international mobility 

among Dutch faculty (Van De Bunt-Kokhuis 2000) and, more notably, a review of 

policies and practices related to international academic mobility at universities in France, 

Germany and the UK (Musselin, 2005). Musselin considered both faculty and 

postdoctoral positions within the context of efforts to create a “European space for higher 

education.” She found that policies and practices related to hiring faculty members were 

still deeply rooted in national academic culture and qualification regimes, particularly in 

Germany and France, which suppressed both the ability and desire to hire international 

faculty. By way of contrast, at universities in all three countries there was a desire to 

attract more postdocs from abroad. 
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Very little research has been conducted on postdoc mobility. In fact, I am aware 

of only three recent studies that take up the topic. Musselin (2005) included postdocs in 

her study of international academic mobility in Europe. Melin (2004) has conducted a 

survey on why Swiss scientists chose to postdoc abroad. And Tubin and Lapidot (2008) 

include postdocs in a study on the development of Israeli researchers as global scientists 

through experience abroad.  None of these studies, which are discussed at greater length 

in a subsequent section, address the hiring process of international postdocs or their role 

in research labs. There is limited understanding of how international postdoctoral 

employment is connected to wider trends in higher education.  

Institutional internationalization. Before moving on to a discussion on shifting 

modes of academic production, it is useful to touch on the institutional 

internationalization literature. While there is a growing body of literature on institutional 

internationalization, no dominant theoretical approach has emerged and this research has 

not coalesced into a coherent literature. Some research addresses international branch 

campuses and twinning agreements between universities. One approach to this topic is to 

document the various ways in which institutions have expanded abroad (Altbach & 

Knight, 2007).  Others have conducted case studies of particular twinning agreements and 

duel degree programs.  For example, one study found that asymmetries of power framed 

the organization of program agreements between universities in Australia and Thailand 

(Dixon, 2006). 

Another way institutional internationalization has been approached is by assessing 

the level of internationalization of individual programs and fields. This type of research 

falls in-line with what Knight (2004) describes as the incorporation of international or 
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intercultural aspects to the curriculum.  Some examples include studies that have assessed 

the levels of internationalization in library science (Kajberg, 2004), business (Kwok & 

Arpan, 2002) and student affairs programs (Schultz, Lee, Cantwell, McCllean, & 

Woodard, 2007). Theses studies do not share a common understanding of 

internationalization and focus more on measuring internationalization than understanding 

how it occurs or is structured organizationally.  

 There is also some limited research on international collaboration as a form of 

internationalization. An Australian study examined the processes by which Australian 

universities established partnerships with universities around the world (Heffernan & 

Poole, 2005). The focus of this study was to examine how communication structures 

were established between universities and what factors lead to success in collaboration. 

This study is more of a typology for success than a critical examination of university 

collaboration as a form of internationalization. Another study takes up the case of a single 

pair of universities along the Mexican-US border (Maldonado-Maldonado & Cantwell, 

2008). Rather than generating a typology for successful collaborations, it problematizes 

the idea of internationalization as a rational, inevitable and neutral process. The 

experiences of researchers at these borderland universities show that history, context and 

power relations that are specific to place shape cross-border connections.  

The institutional internationalization has not adequately addressed how the 

processes of globalization play out through the reorganization of productive units within 

universities. Though some of the literature does address individual international activities 

(Maldonado-Maldonado & Cantwell, 2008), most of this literature approaches 

internationalization from an institutional perspective that reifies universities as coherent, 
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self-evident structures (Clark, 1997; Scott, 2000) that can be rationally administered 

rather than loosely coupled assemblies of multiple more or less independent units of 

academic production (Rhoades, 2000). Research at the unit of production level is needed 

to understand how internationalization is taking place organizationally. 

Shifting modes of academic production  

 Literature on shifting modes of academic production within higher education can 

be broadly separated into two themes. One theme follows the transformation of higher 

education organization and administration along the lines of increased marketization and 

managerially among colleges and universities. This literature often sees higher education 

being further integrated into the global capitalist system and describes neoliberal 

production models in universities. A second theme in the literature is concerned with 

shifting modes of knowledge production. This literature sees globalization as presenting 

enormous challenges to traditional forms of university organization through increasing 

saliency of knowledge production that crosses-disciplinary boundaries, as well as the rise 

of rival knowledge producers such as corporate R&D departments and think-tanks that 

engage in activities traditionally confided to universities. 

 Marketization, managerialism, and academic capitalism.  During the 1990s 

higher education scholars described profound transformations taking place at universities 

around the world (Currie & Newson, 1998). Initially, these transformations were seen 

largely as a response to globalization (Marginson & van der Wende, 2007).  More 

specifically, the transformation was connected to the coercive commercialization of 

higher education through the imposition of a global neoliberal regime.  Slaughter and 

Rhoades (1996) identified the emergence of post-Cold War competitive research and a 
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development coalition that privileged scholarship close to the market. Power and 

resources shifted from fields like high-energy physics, which had provided the 

intellectual backing for the industrial-military complex during the post war ear, to fields 

that are closer private markets like biotechnology, information technology, and applied 

engineering. Researchers in these fields were increasingly beholden not to the public 

good, but to private interests. Both themes within this literate are relevant to a study on 

international postdoctoral employment because they help to frame the shifting 

organizational patterns of academic production, including the labor arrangements of 

academic science.  

Entrepreneurial and revenue generating activities by faculty occurred in a context 

of declining direct public support for higher education. Yet, moving into the market did 

not yield revenues that filled the gap between operating costs and state appropriations and 

these market activities often failed.  From this point of view, entrepreneurship in the 

academy was not necessary to save higher education, but rather a risky behavior 

associated with the erosion of the social contract in which the state supported higher 

education and granted autonomy in exchange for universities serving the public interest 

(Slaughter & Leslie, 1997).  Slaughter and Leslie’s theory of  “academic capitalism,” 

developed through research conducted at universities in the US, Canada, and Australia, 

posited that the social contract that had given universities state support and autonomy in 

exchange for service in the public good. As a result faculty members within universities 

were increasingly engaged in market and “market-like” behavior. This leads to 

continuing stratification within the academy whereby fields that are close to global 

capital markets will accrue compounding privilege over fields further from the 
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marketplace, even if faculty in these fields are not successful capitalists. Slaughter and 

Leslie see this process both as a direct response to economic globalization, in which 

traditionally footloose capital eroded states’ ability to support public higher education, 

and a shift in ideology that privileges the market and the private over the state and the 

public.  

 Coinciding with Slaughter and Leslie (1997) were several other accounts of 

university industry relations, which taken together, showed a complex process of 

capitalization within higher education that could not be reduced to a characterization of 

unbridled privatization (Anderson, 2001). Gumport (2000), for example, argued that 

much of the change in higher education could be associated with practices linked to 

business discourse generated from within higher education.  According to her, the use of 

market discourse within higher education legitimized entrepreneurship within the 

academy and privileged certain types of knowledge over others. Gumport  (2000) 

cautions that colleges and universities will be held accountable in the marketplace to the 

market-like discourse espoused by administers and some faculty. A case study from 

Finland found just that: A university department which had enjoyed initial success 

through market discourse and entrepreneurial practices encountered funding difficulties 

as it was compelled to compete for limited resources with spin-off companies established 

by faculty within the department (Oili-Helena, 2003).    

In Academic Capitalism in the New Economy, Slaughter and Rhoades (2004) 

update the theory of academic capitalism. Though they focus only on universities in the 

US, they expand the scope of academic capitalism to include university professionals and 

students.  Slaughter and Rhoades argue that market and market-like behavior is not 
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limited to research activities but that many aspects of the university are being converted 

into for-profit ventures including instruction and student services.  They also make a 

significant theoretical advancement.  Moving beyond Gumport (2000) who suggests that 

higher education may be inadvertently caught up in the market through the use of market 

discourse, Slaughter and Rhoades (2004) argue that many within higher education are 

actively participating in capitalistic activities. They argue that the “internal 

embeddedness” of academic capitalism has led universities to form “new circuits of 

knowledge” in association with states and markets. The theory of academic capitalism in 

the new economy suggests that the shifting modes of production in higher education are 

not capitalist responses to research dependencies but capitalist regimes of production. 

Rather than observing a retreat of the state in supporting higher education, Slaughter and 

Rhoades describe shifting targets of state subsidies, which help to integrate these new 

circuits of knowledge into the post-industrial political economy.     

These transformative practices, in many ways, illustrate the “blurring” of 

boundaries between states, markets, and universities that Slaughter (1993) described 

some fifteen years ago. One expression of academic capitalism in the new economy are 

the practices of administrators and faculty (Slaughter & Rhoades, 2004). An associated 

literature has addressed the blurring boundaries between the practices of managing the 

administrative infrastructure of universities and the practices of academic work. 

Academic freedom traditionally entitled not only the freedom to pursue research interests 

but also the freedom from undue managerial in research and teaching. Peers, not 

administrators, assessed faculty members. A review of academic careers over time shows 

that the structure of the academic labor force is closely related to patterns of academic 
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production (Finkelstein, 2006). In both the US and UK there has been a move towards a 

more contingent, managerial academic workforce characterized by an increase in the 

number of term-faculty, increased accountability and managerial oversight, as well as 

faculty managerial responsibilities (Ackers & Gill, 2005; Court, 2004; Deem, 2004; 

Finkelstein, 2006; Schuster & Finkelstein, 2006; Rhoades & Sporn, 2002).  

Research on the rise of managerial practices in the academy has addressed both 

the labor arrangements of academic work and the labor relations of academic work. 

Academic work is increasingly done by workers on fixed-term contracts rather than 

autonomous professionals protected by institutions such as tenure designed to preserve 

academic freedom. This shift is most visible in the composition of instructional staff.  

The most complete work on the changing labor arrangements of instruction comes from 

the US, where the number adjunct faculty hired by colleges and universities is growing 

much faster than the number of new tenure-tracked appointments (Schuster & 

Finkelstein, 2006). Adjunct faculty are tend to be moderately remunerated and are paid 

only for the courses they teach. In these casual labor arrangements, faculty do not have 

the freedom to pursue their professional interests as they see fit and are directly 

accountable to administrators rather than colleges and peers. In the US adjunct faculty 

tend to be concentrated in less-prestigious institutions, and while they also tend to be 

younger and more diverse than faculty on the track, they are far less secure and subject to 

a great deal more managerial oversight (Schuster & Finkelstein, 2006). 

In addition to the changing labor arrangements for instructional delivery, 

researchers have observed the development of new types of professionals at universities 

in the United States and Europe. In a study on productivity management in the US, 
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Germany, and Austria, Rhoades and Sporn (2002) identify “managerial professionals” a 

new class of academic workers. Neither faculty nor central administrators, managerial 

professionals are a relatively new and growing group on campus who are involved in 

many of the activities that characterize faculty work but are also directly accountable to 

administrators. Managerial professionals often have graduate degrees and belong to 

professional associations and have some degree of professional autonomy, yet they work 

directly for administrators and are often involved in university production accountability 

structures. Furthermore, Ackers and Gill (2005) show that “early career researchers” (a 

group includes mainly but not exclusively postdocs) are the fastest growing group of 

academic workers on British campuses. These researchers usually have terminal degrees 

and are engaged in independent research but are on short-term contracts and work on 

projects that have been developed by senior faculty rather than themselves. 

Modes of academic production are shifting not only in the arrangements of labor 

(who is doing it) but in the relations of labor (the conditions under which academic 

production occurs). Faculty work is becoming increasingly managed and corporatized, as 

the work faculty members do, how they do their work, and the allocation of time spent on 

work is increasingly directed by administrators and academic managers. This has 

occurred formally through contract negotiations (Rhoades, 1998) and informally as the 

growing importance of external grants for faculty work is shifting the power dynamics 

from faculty to administrators (Polster, 2007). 

In the United States, although the development of managerialism in higher 

education is recognized, its impact is sometimes seen as minimal. Birnbaum’s (2000) 

account of higher education’s adoption of management fads is illustrative. He 
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demonstrates how new corporate management systems are brought to higher education 

(often via government) by senior administrators. Committees are formed and meetings 

are held to implement these management structures on campus but they are adopted only 

virtually (never fully implemented) and, in Birnbaum’s estimation, have minimal effects 

on the way academic work is organized.  Birnbaum’s focus on “virtual adoption” 

differentiates his work from much of managerialism research in higher education in that 

he does not see a substantive impact of managerial practices on academic work. For 

example, researchers in the UK have attributed greater significance to the managerial 

trends in university organization, and point to the state rather than institutional 

administrators as the driving force beheld this trend.  

In the UK, major academic restructuring began in the 1980s during the Thatcher 

Conservative government when faculty tenure was eliminated and a historically 

autonomous university sector was drawn into greater government accountability (Fulton, 

1996). This pattern of greater accountability and managed academic production has 

continued since the mid-1990s under the New Labour government (Court, 2004). Today, 

higher education is still primarily funded by the government but a growing share of 

funding is tied to a periodic assessment of productivity of individual’s researcher and 

their departments called the Researcher Assessment Exercise (RAE) (Greenway & 

Haynes, 2003). In a recent official policy paper on higher education, the government 

called for greater management of university production including increased ties with 

local, national and global businesses (Department for Education and Skills, 2003).   This 

government led shift toward the oversight ideology is commonly referred to as “new 

managerialism.” New managerialism asserts the “…need to overtly manage academics 
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and academic work in the context of further marketisation of publicly-funded education,” 

(Deem, 2004, p. 109).   

Efforts to manage academic production into market-like modes of production 

have not necessarily yielded intended results. Theories of market capitalism predict that 

entrepreneurial behavior and competition will lead to creativity and innovation in a 

vibrant marketplace. At British universities the RAE has led to the revival of Soviet style 

production management, more closely resembling production in a command economy 

than in entrepreneurial capitalism (Radice, 2008). Productivity is assessed by measuring 

the output of discrete units (publications) over a fixed period of time. Departments are 

mandated to meet or exceed the production quota within each review period. Quantity is 

given more weight than quality and at the end of review period departments scramble to 

get publications out the door (Radice, 2008).  

Mode 2 and interdisciplinary knowledge production. Academic production has 

traditionally been understood as ordered by two sets of structures: disciplines and 

departments. These structures are often thought of as oppositional, whereby individuals 

are either oriented locally or to cosmopolitan disciplines (Gouldner, 1958). The 

organization of academic work is often conceptualized as structured between the 

department and the discipline (Clark, 1984) and contemporary research continues to ask 

whether academic culture is determined by departments or disciplines (Lee, 2007).  

Others have questioned the oppositional relationship between disciplines and institutions. 

For example, Geiger contends that in the development of university organizational 

structures, “Departments and disciplines had powerful reciprocal effects upon one 

another,” (Geiger, 2004, p. 37, cited in Sa´, 2007, p. 539). From this point of view, 
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academic production became siloed, in that organizational structures and disciplinary 

epistemologies developed side by side. Organizational studies within the department / 

discipline paradigm typically identified the department as the unit of analysis, though 

often as units within a coherent institution taking an organic understand of universities 

(Morgan, 1997, Chapter 2).  Furthermore, from this functionalist perspective, universities 

are seen to play an important and stable role as societies’ knowledge producers (Trow, 

1984). 

Parallel to work on marketization and managerialism in higher education, another 

group of scholars began to question the viability of academic work organized by 

departments and disciplines.  This line of research tends to see globalization as 

profoundly changing the status of universities within social organization. It holds that 

with the advances in information technology and the development of corporate research 

and development units, private think-tanks, and other public research organizations, 

universities must compete with an array of organizations in a global area of knowledge 

production (Scott, 2000). This sea change, it is argued, requires that university leaders 

take the helm of their institutions and steer it through the choppy waters of change by 

encouraging entrepreneurial innovation and new forms of organization (Clark, 1998).   

The most important theoretical work in this area is the New Production of 

Knowledge by Gibbons and colleagues (1994). Gibbons argues that the twenty-first 

century ushered in a mode of knowledge production, called “Mode 2,” which will 

eventually supplant the traditional disciplinary based mode of knowledge production 

(Mode 1).   Modes of knowledge production refer to the epistemological foundations and 

organization of research rather than to a list of types of knowledge. Mode 1, established 
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during the enlightenment and dominant until the late 20th century, took place largely in 

universities organized into discipline-based units.  Mode 2 knowledge production is 

distinguished by six points of departure from Mode 1:  

1) Applied – rather than basic, or curiosity driven research that dominated 

Mode 1, Mode 2 knowledge production is applied to some immediate 

real-world problem. 

2) Transdisciplinary – in Mode 2 production the boundaries of disciplinary 

epistemologies are dissolved. 

3) Heterogeneous - universities have lost their monopoly on knowledge 

production, which under Mode 2 takes place in many different places 

(both geographically and organizationally) and is conducted by many 

different types of people (not just academic researchers). 

4) Flexible – research groups come together quickly to solve some 

problem, dissolve when their work is done, and reform in a different 

constellation to address a new problem. 

5) Widely accountable – research under Mode 2 is now accountable to 

society at large, rather than only to peer scrutiny. 

6) Reflexive – researchers engaged in Mode 2 knowledge production are 

conscious of what they are doing and why they are doing it (Gibbons et 

al, 1994). 

Researchers have challenged the empirical validity of Mode 2 (Etzkowitz & 

Leydesdorff, 2000). An analysis of the applicability of Mode 2 at a South African 

university found that institutional history and the context of place make the 
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implementation Mode 2 type research structures difficult, if not impossible (Jansen, 

2002). In fact, within higher education most discussions grounded in Mode 2 and similar 

theory addresses only the issues of interdisciplinary research and degree offerings. And 

though this research is normatively allied with Gibbons it misses the point to some extent 

as interdisciplinary refers to inter-discipline interaction, while transdisciplinary is about 

the obliteration of disciplinary boundaries.  Further much of this work assumes that 

interdisciplinary represents an ideal and that contemporary organizational structures 

impedes the full development of interdisciplinary research (e.g. Geiger & Sa´, 2005) but 

does not empirical assess the extent of research across the disciplines. Research that does 

address the organizational structure of interdisciplinary research assesses administrative 

strategies to foster interdisciplinary work rather than how it plays out within the 

productive units of higher education (Sa´, 2007). Others have conducted quantitative 

analysis to explain factors predictive of institutions offering high numbers of 

interdisciplinary degree programs (Brint et al, 2009). Yet to be explored is the extent to 

which Mode 2 can explain the current activities and organization of research units within 

higher education.  

 

The Postdoctorate 

I now turn to the most directly relevant context of the research problem at hand: 

the postdoctorate. The postdoctorate refers the period in a researcher’s career beyond the 

terminal degree but before that person has become an “independent” or researcher. A 

“postdoc” is someone who is working in this middle stage of research. The National 

Science Foundation and National Institutes of Health define a postdoc as,  “An individual 
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who has received a doctoral degree (or equivalent) and is engaged in a temporary and 

defined period of mentored advanced training to enhance the professional skills and 

research independence needed to pursue his or her chosen career path” (Bravo & Olsen, 

2007). Yet capturing postdocs in a simple definition is difficult and perhaps inadequate. 

Postdocs are not students, though training is the manifest function of the postdoctorate 

they are largely independent researchers. Nor are they faculty members (postdocs do not 

necessarily teach or do service and are on short-term contracts) but are expected to direct 

academic research products. This section will trace the postdoc from its origins to the 

contemporary situation. Though this study examines postdocs in both the US and the UK, 

much of the literature and data available about the postdoctorate comes only from the 

United States.  

History of postdoctoral appointments. According the US National Research 

Council (1969) the modern postdoc can be traced back to a fellowship program 

established by the president of Johns Hopkins University in 1876. This fellowship was 

established to further the research training of newly minted PhDs. Postdoctoral posts, as 

formal university positions, began to expand to prestigious research universities in the 

United States. Initially, the postdoc could be seen as a sort of temporary exchange 

program between well-known labs for new PhDs who were bound to set up their own 

labs at comparable research institutions in the United States.  Over time the postdoc 

continued to expand and by the mid-twentieth century a majority of all National Research 

Fellows in all scientific fields has taken postdoc positions before becoming independent 

researchers and it had become increasingly common to spend a period of time as a 

postdoc in preparation for a research career in other countries as well (NRC, 1969).  
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Prior to the 1970s most postdocs were still undertaken by recent PhDs (largely in 

the natural and physical sciences) from elite institutions for the purpose of advanced 

specialized training under the supervision of a well-established researcher (Zumeta, 

1985). New researchers who elected to undertake highly specialized research training 

prior to a faculty career, purportedly out of intellectual curiosity and a desire to hone 

scientific expertise, typically held these poorly paid positions. However, in the 1960s, 

1970s and early 1980s the number of postdocs increased in both absolute terms and 

relative to the number of PhD degrees awarded in the US each year. In 1958, 4.4 percent 

of the PhD cohort became postdocs the following year but by 1982 18.6 percent of all 

PhDs undertook postdocs (Zumeta, 1985, p.6). The greatest increase in postdocs was in 

the natural and physical sciences, though other fields also saw an increase in researchers 

who were appointed as postdoc.  Additionally, the percentage of these positions occupied 

by researchers who had received a PhD from less prestigious institutions also increased 

dramatically, indicating that the postdoc had expanded beyond a closed network of 

prestigious labs.  

During this period, according to Zumeta (1985), postdoctoral positions became 

more closely related to the scientific labor market than individual scientific interests. The 

massification of higher education in the United States created a bottleneck in the 

academic labor market where more PhDs were produced each year than permanent 

research jobs available. Postdoctoral positions remained training posts for future faculty. 

That is, postdoctoral appointments were still seen as part of a direct career path towards a 

faculty career. Hence, Zumeta described this as an “extension” of the “educational 

ladder”. Not all postdocs, however, became faculty members though doing a postdoc did 
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appear to increase the likelihood that a PhD would become a faculty member. Among the 

1975/6 PhD cohorts, 27 percent of PhDs who had been postdocs were employed as 

faculty members in 1981, where as 18% who did not postdoc were faculty members; a 

decline from 48 and 43 percent respectively among the 1967/8 PhD cohort five to six 

years out from their doctoral degrees (Zumeta, 1985, Table 5-2). 

Zumeta addressed the role of the postdoctorate in terms of the production of 

academic work, but from the point of view of the individual postdoc rather than the 

research unit in which the postdoc is employed. All postdocs spent a majority of their 

time doing research, and more than 80 percent in the natural sciences (Zumeta, 1985, p. 

96). This additional time spent on research “training” led to an increase in productivity, 

as measured by numbers of papers produced per-year for researchers who has completed 

a postdoc as compared to those who had not.  Using multivariate analysis that controlled 

for other factors, natural scientists who worked as postdocs from the 1970-3 PhD cohorts, 

would, on average, produce 12.5 more articles than over the course of a career than peers 

who did not postdoc (Zumeta, p. 192). Nevertheless, he also found that the investment in 

doing a postdoc (in the form of forgone earnings) was not justified by significantly higher 

earnings over the course of a career. What Zumeta does not address is what postdocs 

contribute in terms of productivity to the labs where they work. Additionally, although he 

looks at differences in postdoc participation rates and experiences by gender and race, he 

concludes that further research along these lines is not needed. Zumeta found that, 

although a larger number of men earned PhDs in science fields, men were not 

significantly more likely to take postdocs than women. Further, he found that whites were 

overrepresented among all scientists, but were more likely than African American 
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scientists to work as a postdoc before becoming a faculty member. One demographic area 

Zumeta does not address is postdocs’ nationality. 

There is little research on the history of postdocs in Europe. The postdoctorate is 

now common in all Western European countries. In many countries, for example France 

and Germany, postdoctoral positions have existed for decades but they have only recently 

been called “postdocs” (Musselin, personal communication). In the UK, postdoc is the 

colloquial name for term-research jobs done by PhD scientists, though these workers are 

often officially called “early career researchers.”  

The contemporary postdoc situation. Today there are increasing numbers of 

postdocs overall, a higher percentage of all PhDs elect to do a postdoc, and a greater 

number of postdocs work outside of their home countries.  Completing a postdoc is now a 

near-requisite step for research careers in many scientific disciplines in the US (NRC, 

2005).  

 Since there is more data on postdocs in the United States than anywhere else in 

the world, including the UK, it is useful to review some of the available data on 

postdoctoral appointments to get an idea of the general trend. As summarized in Table 

2.1, by 2005, there were nearly 50,000 postdoc appointments in US higher education, an 

increase of 21 percent from 1998. Growth in STEM doctoral degrees was much more 

modest. That same year there were148,230 tenured-track STEM faculty in the US 

(IPEDS, 2008), indicating that there is about one postdoc for every 3 STEM faculty 

members. In addition to an increase in the absolute numbers of postdocs, a higher share 

of all PhD recipients work as postdocs. From 2002-2007, 45 percent of all PhD recipients 

followed their degree with a period of time as a postdoc (Hoffer, Grigorian & Hedberg, 
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2008). This figure does not include postdocs in the US who completed their degree 

abroad. In 2005 over 55 percent of all postdocs in the US were temporary visa holders 

(Table 2.1) and over the past several years more than half of all international PhDs came 

from abroad (NRC, 2005).  Finally, there has been rapid growth in the number of 

postdoctoral appointments in many fields. In 2005, postdocs were most numerous in 

basic science fields (30,374) followed by health fields (14,066) and engineering (4,161). 

Given the prominence of biology in the sciences and health fields, it is clear that the life 

sciences lead in terms of total numbers of postdocs. While there are relatively few 

postdocs in engineering fields, engineering is notable because of the rate at which the 

number of engineering postdocs has increased from 1998 to 2005. Over this period, the 

number of engineering postdocs increased by 46 percent, 16 percent in health fields, and 

9 percent in the basic sciences, including the life sciences. 

Table 2.1 US postdoctoral appointments and STEM PhDs, 1998-2005 

Year Postdoc appointments STEM doctoral degrees 
1998 40,036 27,278 
1999 40,763 25,933 
2000 43,088 25,966 
2001 43,284 25,548 
2002 44,969 24,588 
2003 46,582 25,289 
2004 47,074 26,275 
2005 48,601 -- 

   
% change 21% -4% 
Source: NSF, 2007. 

 

Table 2.2. US postdoc appointments by citizenship, 2005. 

Citizenship Number Percentage 
US citizens and permanent residents 21,652 44.6% 
Temporary visa holders 26,949 55.4% 
Total 48,601 100.0% 

 Source, NSF, 2007. 
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The same is largely true in the UK, France, and Germany; while in these countries 

the number of postdocs is increasing in all disciplines, postdoctoral positions are still 

most common in the biological sciences (Musselin, 2005). A study on the labor market 

for “early career researchers” in English universities (Ackers & Gill, 2005) offers some 

insight on postdoc trends in the UK. The term “early career researcher” is not 

synonymous, but is roughly equivalent to the term postdoc. Early career researchers are 

beyond their formal training period (i.e. PhD), work on fixed-term contracts, and have 

been in the research profession for less than 10 years. Ackers and Gill’s study presents 

data on early career appointments for only one year: 2002/3. That year there were 22,090 

early career researchers in English universities, accounting for a full fifth of all academic 

appointments. What is more, early career researches are the fastest growing group of 

academic appointments at English universities.  Among all early career researchers in 

2002/3, 38 percent were not UK nationals; 14 percent from the rest of the EU, 9 percent 

from Asia, 4 percent from North America and 11 percent from the rest of the world 

(Ackers & Gill, 2005, p. 287). Part of the reason for such a high percentage in early 

career researchers who come from abroad, they argue, is because relatively few UK 

nationals chose to peruse academic careers, especially in the sciences.   Given all of this 

Ackers and Gill conclude, “International recruitment is absolutely critical for the stability 

of the [English university] system at present time,” (p. 294). 

Although there is a clear trend towards increased numbers of postdocs, and 

increasing internationalization of the postdoc, the organizational role of postdocs in 

general, and international postdocs in particular, is not well known. The information that 

does exist suggests that although postdocs are highly productive scientists, the postdoc is 
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no longer a clear stepping stone to a faculty career. Postdocs are the first author in nearly 

half of all papers published in Science (Vogel, 1999). One recent study found that in the 

United States, international scholars are more likely to work as postdocs than domestic 

scientists, and that, overall, researchers from abroad are more productive than US 

nationals in terms of numbers papers published each year (Corley & Sabharwal, 2007). 

Another study from the United States found that in the biological sciences, while 75 

percent of all postdocs believed that postdoctoral training is necessary for career 

academic development, only 35 percent of men and 34 percent of women were in tenure-

track academic jobs five years after entering postdoctoral posts (Nerad & Cerny, 1999). 

Data from the NSF show that around half of all former postdocs employed in the US are 

working at educational institutions and half are working in industry and government 

(Hoffer, Grigorian & Hedberg, 2008). What is not clear from these data is what percent 

of those who are working at educational institutions are tenured or tenured tracked and 

what percent are contingently employed.  

Another report shows that in 1973 over 80 percent of all PhD biologists 1-3 years 

out from earning their decorate degrees who were working at universities in the US were 

employed as faculty members but by 1999 that share dropped to around 40% (Science, 

2002). In 1995, for the first time a greater share of young biologists were employed as 

postdocs than as faculty members at US universities. This trend coincides with a marked 

decline in the share of NIH grants awarded to scientists aged 35 and younger. In 1980 

nearly one quarter (23%) of all NIH grants went to young scientists, by 2001 that figure 

was only 4 percent (Science, 2002).  All of this suggests that academic science is 

produced under more ridged labor conditions than in the past; there is now less career 
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mobility and more junior researchers beholden to senior researchers. As Orfeu Buxton, 

co-founder of the National Postdoc Association put it, the postdoc has become an 

“obligatory credential, necessary but not sufficient to establish a young investigator’s 

potential for other independent research jobs,” (quoted in Science, 2002, p. 41).  

International postdoc employment.  Relatively little is known about why scientists 

choose to go abroad as postdocs or about their experiences internationally. It is often 

assumed that postdoctoral students are pushed and pulled by the same forces that 

purportedly drive students to leave their home countries (NRC, 2005). Musselin’s (2005) 

study of the European academic labor market found that postdocs within Europe believe 

that international experience makes them more competitive for academic jobs at home. 

Similarly, Swiss scientists who had been international postdocs reported the potential to 

consolidate and make additional professional contacts was an even more important factor 

than research interest fit in deciding where to do a postdoc abroad (Melin, 2004). A study 

of Israeli faculty members who had been doctoral and postdoctoral students in the United 

States found that intercultural experiences as well as advanced research training prepared 

them to work as global scientists (Tubin & Lapidot, 2008). 

Only Musselin (2005) has addressed what goes into the decision making process 

when international postdocs are hired.  The study found that faculty members at 

universities in France, Germany, and the UK are eager to hire international postdocs 

because they are perceived as skilled laborers who contribute to research, yet do not 

necessarily see international postdocs as future faculty members. While this finding is 

interesting, Musselin’s study has a number of limitations. First it took no particular 

theoretical or conceptual guidance, which resulted in a study that is more descriptive than 
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analytical. Second, the study only addressed the intra-European academic labor market 

and did not consider postdocs from outside the EU. As such, it is not clear if the findings 

are applicable to all types of international postdoctoral employment in these countries or 

only intra-European exchange. Third, it did not distinguish if there was a difference in 

faculty members’ views on hiring international postdocs and domestic postdocs.  Fourth, 

while Musselin’s study included three disciplines (biology, chemistry, and engineering) it 

did not explore differences in hiring international postdocs between disciplines. Fifth, 

there was no comparison between universities in the different countries she studied. 

Finally, Musselin’s study does not explore how faculty members’ views in hiring 

international practices were related to political and economic factors at departmental, 

institutional, or national levels. In other words, the study does not explore how 

international postdoctoral employment is connected with shifting patters of academic 

production and the internationalization of higher education.   

This study is intended to contribute to the literature by a conducting theoretically 

guided research that will expand the focus inquiry to the broader political economy of 

higher education. Specifically, this literature will address two major gaps in the literature. 

First, it will address how international postdoctoral employment is connected to shifting 

modes of academic production. This will include how new modes of knowledge 

production and managerial and capitalist knowledge regimes relate to the employment 

and work of postdocs from abroad at universities in the US and the UK. Second, it will 

address how international postdoctoral employment is related to the internationalization 

of higher education.  This will include why postdocs choose to study abroad, why faculty 
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choose to hire them and how these choices interact with policy as well as social and 

economic structures at global, national, and local levels.  

 

Conceptual framework 

The objective of this study is to analyze how the practices of international 

postdocs are related to the academic political economy, including modes of scientific 

production, educational migration, and the global higher education market. The political 

economy can be broadly defined as the system, or set of structures and processes, 

involved in the distribution and acquisition of power and resources. Marginson and 

Rhoades’ (2002) “glonacal agency heuristic” will frame the theoretical approach to this 

study. Marginson and Rhoades’ “glonacal” approach challenges the distinction between 

globalization and internationalization that is often made in higher education research. 

Instead, they posit a crystalline, multi-dimensional heuristic, in which human agents and 

institutional agencies interact complexly at global, national and local levels.  This 

heuristic leads to a three-tiered model in which specific theoretical concepts will be used 

to analyze data at interrelated global, local, and national levels of analysis. 

Global. Unlike most higher education research, which sees the global as the 

macro environment, in this study the global will be conceptualized as a network of actual 

social spaces in which faculty members and postdocs are able to operate. Here I draw on 

Castells’ (2000) concept of “the space of flows.” The space of flows is a transnational 

social space established largely through the use of information and transportation 

technologies, which allows human agents to operate on a global scale and establish 

interconnections between localities. In the context of this study it is assumed that the 
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space of flows has permitted the development of a global market for higher education. 

Faculty members and postdocs will directly engage in employment practices by acting in 

the space of flows through the use of the internet resources like www.postdocjobs.com, 

and in-person networking at international scientific meetings, indirectly through 

information exchange, such as publishing in and reading international scientific 

publications, and direct contact through e-mail and international telephone calls.  

National. I will take a domestic political economy approach for conceptualizing 

this level. At this level I will focus on national systems of higher education, the domestic 

academic scientific labor market, and national education and immigration policies. I 

specifically draw on Slaughter’s (1993) concept of boundary blurring in the political 

economy of higher education. According to Slaughter (1993) “… privatization, 

deregulation and commercialization of state functions lead to the blurring of the 

boundaries between public and private between nonprofit and for-profit, and between 

state and civil society” (p. 295). For this study boundary blurring includes the division 

between education, immigration and science funding polices, as well as between 

scholarly training and wage labor. In the case of faculty members it is assumed that 

national policies, academic funding structures and the particularities of the national 

higher education system will enable and restrain practices related to hiring international 

postdocs. For international postdocs it is assumed that the political and academic context 

of their home countries will enable and restrain their decisions to work and train abroad, 

as well as their international employment options. In this way, the natural level will be 

conceptualized more as the environment than as a space for exercising agency.  
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Local. Like the global, the local will be conceptualized as a space in which 

agency can be exercised. Unlike the global, the local is a bounded space and refers to 

situated universities and, in particular, to individual faculty-directed labs. “Academic 

capitalism in the new economy” (Slaughter & Rhoades, 2004) will be the theory that 

guides my analysis at this level. This theory posits that higher education will increasingly 

engage in “market and market-like behavior” through a combination of pressure response 

and active internally embedded individual and organizational practices. The specific 

“expression” of academic capitalism that will be given focus here is that of the local (lab-

specific) practices of faculty members and postdocs. Hence, as “…private sector logic 

has increasingly come to shape human agency in the political economy of the academy” 

(Rhoades & Slaughter, 2006, p. 117), it is assumed that: a) Faculty hiring practices will 

be shaped by their roles as managerial faculty members who increasing run their labs like 

private enterprises and will thus look for opportunities to exploit surplus labor; b) 

international postdocs employment practices will be connected to their role as knowledge 

workers seeking to leverage knowledge and skills for wages and desired employment 

opportunities.  
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CHAPTER 3: RESEARCH METHODS 

  

 This chapter details the research methods employed in my study and is divided 

into eight main sections. I first introduce the research questions that guide this inquiry of 

international postdoctoral employment. Second, I present my strategy of inquiry. This 

section includes a discussion of the epistemological perspective backing my data 

collection and analysis. In the third section, I describe the study’s site and sample, 

including individual participants, their affiliated institutions and an overview of higher 

education in the United States and United Kingdom. Fourth, I describe the methods by 

which data were analyzed. Fifth, I reflect on my positionality as a researcher. Sixth, I 

discuss the validity of my research. In the seventh section, I address the ethical 

considerations involved in my study. Finally, I highlight some of the limitations to my 

methodological approach and data set.  

 

Research questions 

In this study I broadly take a political economy approach. As discussed in Chapter 

2, I define political economy as the system(s) by which power and resources are 

distributed. More specifically, I seek to understand the meaning of international 

postdoctoral employment in life sciences and engineering fields at universities in the US 

and the UK in relation to the contexts of academic production models and international 

academic mobility. It is assumed that meaning given to international postdoctoral 

employment is related to productive and distributive systems within academic 

production. It is further assumed that the meaning ascribed to this type of employment by 
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both postdoctoral employees and employers is reflective of what causes international 

postdocs to choose to work abroad and their supervisors to hire postdocs from overseas. 

Hence, in this study I seek to understand the role of international postdocs in academic 

research laboratories and how they came to work in these laboratories. This research 

problem is guided by two main research questions and one sub-question:   

RQ1: What is the role of international postdocs in the organization of academic 

production in life sciences and engineering fields at research universities in the 

United States and United Kingdom? 

 

  SQ1: What are the working conditions experienced by international 

   postdocs? 

 

RQ2: How do science and engineering PhDs become internationally mobile and 

find employment as postdocs in the United States and United Kingdom? 

 

 In answering the first question I address how international postdocs fit into the 

labor arrangements of scientific research production. Special attention is given to the 

modes of knowledge production and how postdoctoral employment is related to the type 

of research that is being conducted in the laboratories represented in this study and the 

working conditions associated with these labor arrangements. In answering the second 

question, I address the meaning given to international mobility by international postdocs 

and the faculty who employ them. In doing so I consider not only individual choices, but 

how those choices are shaped by interaction with policy, social, and economic structures 
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and institutional contexts. The sub-question, connections to first and second main 

research questions by addressing how local labor arrangements and international mobility 

shape the working conditions of international postdocs.  

 

  Strategy of inquiry  

 In this study I use qualitative research methods following the interpretative 

paradigm (Merriam, 1998) and employ the theory elaboration method (Vaughan, 1992). 

The interpretative paradigm assumes that the social world is organized by the meaning 

social actors give to their actions. From this point of view, individuals are capable of 

understanding the meaning of what they do, and that it is possible to know about social 

organization by examining the words and actions of individuals. Theory elaboration is a 

method of qualitative analysis in which cases are used to extend, refine and develop 

theory through altering units of analysis at different levels within a hierarchical system 

(Vaughan, 1992).  My study is an analysis of the meaning given to international 

postdoctoral employment and how this meaning is constructed through interaction of 

structure and agency at global, national and local levels of analysis.   

 Qualitative research methods were selected over other methodologies because 

these methods are most appropriate for addressing the research questions that I have 

asked and because the research problem I have identified is rooted within a qualitative 

research tradition. Research using qualitative methods “cannot be extracted from the 

traditions that spawned them, and must be viewed within the context of specific research 

questions and problems” (Lancy, 1993, p. 233).  Ultimately, this study is embedded in the 

tradition of interpretative social sciences, which seeks to understand the meaning of 



 85 

social action within cultural settings (Geertz, 1973).  From this tradition it is assumed that 

social actions cannot be understood separately from the meaning ascribed to those actions 

by individual actors and the communities in which social actors reside. Nor can any 

knowledge about these actions and their meanings be abstracted from the social context 

of the researcher, who also exists within a preordered social world. As Vaughn (1992) put 

it, “Individual choice and structure are inextricably related” (128).  

The questions asked (see above) to address my research problem are suited for 

qualitative and interpretative methods. My two primary research questions ask about the 

meaning given to international postdoctoral employment within the particular settings of 

life science and engineering fields in the United States and United Kingdom. The first 

question inquires about the role of international postdocs in academic organizations. This 

question is asked within the context of increasing numbers of international postdocs 

employed within academic organizations; yet my question does not ask the quantitative 

magnitude of this growth or of factors that are predictive of increased numbers of 

international postdocs, as these are linear quantitative questions that require quantitative 

methods. Instead I ask about role of international postdocs, which is a relational question 

about the meaning of postdoctoral work in relation to the work of others and the 

organization as a whole. The second question asks how postdocs become internationally 

mobile. Again, this question does not ask, “what causes postdocs to cross borders?” 

Instead it asks how postdocs become mobile and find employment abroad. Embedded in 

this question is a set of social relations involving the interaction of individual 

employment choices with policy, social and economic conditions, which are mediated by 

individual and social meaning.  



 86 

Epistemological foundation 

 Epistemology has to do with ways of knowing. The epistemological foundation of 

a study is the tradition upon which the study’s findings are known. This differs from the 

conceptual framework in that it does not have to do with the specific concepts that guide 

analysis but rather the general frame through which the social world is explored. This 

frame guided the way I have asked my research questions and methods by which I have 

answered them. In this study I am interested in explaining the meaning of international 

postdoctoral employment and how this meaning orders the employment and work of 

these researchers.  

At the core of research problem is the question of social action. Social action is a 

sociological concept developed by Max Weber (1978). “Action is defined as behavior 

that is invested with meaning by the actor. Action is social if it is oriented to other actors 

or to an order” (Swedberg, 2005, p.2). In other words, social action has to do with the 

interaction between what individual actors do with other actors and social structures. Of 

particular concern are the social actions that constitute postdoctoral employment, 

including why they seek work as postdocs aboard, how and why they are hired and what 

they do in their work. By identifying the actions of international postdoctoral 

employment and unpacking the meaning invested in these actions by the actors, it is 

possible to understand (or know) the aspects of postdoctoral employment that I 

investigate in this study. 

 The Weberian concept of social action requires that we have some way of 

knowing how people give meaning to their actions. In order for action to have meaning it 

must be done for some purpose; social action has some purpose within social structures. 
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Hence, I assume that people are able to alter social structures through action, or at least 

their position within social structures. In other words, as social actors, people have 

agency. Here the idea of the duality of structure is useful (Giddens, 1984) for answering 

the question: “How do people give meaning to their actions?” Structure / agency duality 

differs from structure/ agency dualism in that the latter constructs structure and agency as 

oppositional and the former implies the co-constitution of structure and agency. Structure 

is produced through routinized agency, which is, in turn exercised through the apparatus 

of structure. In this way structure not only constrains agency but also enables agency. The 

theory of duality of structure also posits that individual social actors (people) have a great 

deal of knowledge about the social structure in which they exist. As Giddens (1984) puts 

it: 

The knowledge of social conventions, of oneself and of other human beings, 

presumed in being able to ‘go on’ in the diversity of contexts of social life is 

detailed and dazzling. All competent members of society are vastly skilled in the 

practical accomplishments of social activities and are expert ‘sociologists,’” (p. 

26). 

 

 This study is also located in the epistemological tradition of sociological 

materialism. As a political economy, the political, economic and social meanings of 

international postdoctoral employment are not seen as independent from one and another. 

By taking a materialist position I am working within a tradition of higher education 

scholarship that seeks to know about universities through the study of the systemic 

distribution of power and resources both within university organizations and between 
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universities and the broader society (e.g. Marginson & Rhoades, 2002; Slaughter & 

Leslie, 1997; Slaughter & Rhoades, 2004). From this perspective, I focus on 

understanding how the meaning ascribed to postdoctoral employment relates to structures 

of economic and social power. 

 Unit of analysis. The method of theory elaboration is used for developing a broad 

understanding of social phenomena through the progressive examination of cases as 

empirical units of analysis (Vaughn, 1992). Cases as objects exist at varying social scales, 

including nation states, organization, and individuals. Theory is elaborated by examining 

connections between cases and differences across cases.  Hence, following Vaughn’s 

(1992) method, this study is an examination of several different cases, as units of 

analysis, as well as interactions between the cases. Cases include individual hiring and 

employment experiences, institutions, academic disciplines, and nation states.  Case 

analysis at the individual level means analyzing hiring and employment practices for 

postdocs’ current positions and the career-long history of international postdoctoral 

employment practices for faculty members. Institutional level cases are analyzed through 

interviews with university administrators and from institutional data found in faculty and 

postdoc interviews. By comparing the differences between the experiences of postdocs in 

engineering and life sciences fields, academic discipline is also a case, or unit of analysis. 

Finally, nation states are also cases in my analysis. Principally, I will be analyzing the 

case of international postdoctoral employment in the United States, and the case of 

postdoctoral employment in the United Kingdom. Postdocs’ home countries are also 

understood as cases that interact within individual hiring and work conditions.  
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This is a study of cases but it is not a case study. The case study as methodology 

is a way of exploring social phenomenon through in-depth examinations of individual 

bounded settings in which the phenomenon occur (Merriam, 1998). Cases settings are 

often institutional, such as individual university departments. In the case study method, 

cases are constructors rather than objects as in theory elaboration methods (Ragin, 1992).  

Following the theory elaboration method, each case was analyzed sequentially 

and individually “so that idiosyncratic details [could] maximize [my] theoretical insight” 

(Vaughan, 1992, p. 175). Attention was given to the differences in hiring practices and 

the work of individual postdocs in order to develop an understanding of what accounts 

for variation in the practices, and how the meaning of these practices is derived from 

social structures.  While attention was given to idiosyncrasies, the overall goal of my 

approach was to elaborate a connection between the micro, meso and macro so that I 

could understand the meaning of international postdoctoral employment at national and 

local levels. Hence, drawing on the “glonacal agency heuristic” (Marginson & Rhoades, 

2002), my approach focused on understanding and analyzing how international postdocs 

are related to social, economic, academic and political structures and agencies at local, 

national, and global levels.  

 

Site and sample 

 My research sites were four public research universities: two in the United States 

and two in the United Kingdom. My research sample is comprised primarily of 49 in-

depth, semi-structured participant interviews and supplemented and triangulated through  

a review of university and governmental websites. Participants were drawn from life 
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sciences and engineering departments as well as administrative units from each of the 

four university sites. International higher education research cannot be abstracted from 

the places and spaces in which the research is conducted (Maldonado-Maldonado & 

Cantwell, 2008). In order to develop a deeper understanding of my research site I 

reviewed university and individual faculty websites as well as immigration websites 

hosted by the US Department of Homeland Security and The UK Home Office. After 

interviews were competed I also reviewed the websites of the journals and scientific 

funding agencies that participants reported using for the purposes of postdoctoral 

employment. The site and sample of my research are integral to the framing of my 

research problem, based on the way my research was conducted, and my analysis of those 

data gathered for the study.   

Research sites: Countries 

 The sites of my research project include the higher education systems in the US 

and UK as well as the specific institution included in the study. This section reviews the 

higher education systems in the two countries included in my study. Descriptive data 

summarizing these academic systems are shown in table 3.1. 

 Higher Education in the United States. The US has the largest, and arguably most 

prestigious, higher education sector in the world. Yet, the idea of a singular American 

higher education system is somewhat of a misnomer. Each state and territory has its own 

public higher education system and large and diverse private sector. In 2006/7 there were 

4,314 degree-granting institutions of higher education in the US, including for-profit 

(986), private not-for-profit (1,640) and public institutions (1688) (IPEDS, 2007, Table 

255). The US private sector is very large in comparative terms; by enrollment, the public 
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sector is much larger than the private sector. In 2006/7 public institution enrolled just 

over 13 million students where private institutions enrolled under 4 million students 

(IPEDS, 2007, Figure 11). In 2005, 38 percent of adults in the US had attained some level 

of higher education (OECD, 2007).  

Higher education expenditures per-student totaled $22,476 in 2005 (OECD, 

2007). In the United States, 2.9 percent of GDP is spent on higher education, compared 

with an average of 1.4 percent for all OECD countries (OECD, 2007). Higher education 

is financed in by both public (1.0% of GDP) and private (1.9% of GDP) sources through 

tuition fees, student loans and grants, research grants, and direct appropriations. In 

comparative terms, the US higher education system is well financed, when looking at 

expenditures per student and the share of GDP devoted to higher education; however, 

public commitments to higher education are unexceptional whereas private contributes 

are very large. 

 Both public and private colleges and universities engage in a diverse range of 

activities both within and between institutions. Institutional diversity ranges from non-

selective 2-year institutions that are exclusively teaching colleges to large research-

intensive universities.  Research-intensive universities tend to be large institutions that 

conduct significant amounts of research and are also involved in extensive teaching at 

both the undergraduate and graduate level. Most research-intensive universities are public 

(this type of institution provides the setting for my study) though the most prominent 

institutions of this type are private (Harvard, Stanford, etc).   

 Research universities developed during the latter part of the nineteenth century in 

the United States. The development of strong research activities occurred initially in 
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private universities, though the model was adopted by a few existing state universities 

and expanded by the Morrill Land Grant Act of 1890.  Federal involvement in the 

provision of research increased markedly during the Cold War, though support was 

directed primarily to the physical and natural sciences (Gumport, 1993). The 

development of the US higher education system was a top-down process, led by 

administrators (Clark, 1972). This development model is characterized by weak faculty 

and state direction and strong administrative and campus bureaucracy structures 

(Rhoades & Sporn, 2002). Another feature of US higher education development and 

organization is mobility (Jenks & Riesman, 1968). Students and faculty have moved 

across the country to take places at distant universities, ostensibly along the lines of 

meritocracy. Though geographical mobility is the most prominent type of mobility in 

American higher education, it should also be noted that there has been a considerable 

amount of career mobility, particularly for young researchers to become faculty, 

especially in comparison to some European higher education systems.   For some 

observers, this mobility has created both competition and opportunity that has led to 

distinctiveness in American higher education (Ben-David, 1971).  

 Mobility in US higher education has extended beyond its national boundaries. In 

2005, 590,167 students from abroad were enrolled in a US higher education institution, 

accounting for 22 percent of all international students worldwide (OECD, 2007). One 

reason that students come to the United States is because of the prestige of US higher 

education. Many American universities are ranked among the top in the world in each of 

the three major world university rankings (Shanghai Jao Tong, The Times, US News). 

Other reasons include the scope of opportunity, level of educational development and the 
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widespread use of English (Altbach, 2004). Given the size, prestige, research 

productivity, international appeal, and use of English in science worldwide, the United 

States is arguably hegemonic in higher education  (Marginson, 2007).   

Higher education in the United Kingdom. Higher education in the United 

Kingdom has a long tradition, dating back to the middle-ages. Though there is not a clear 

founding date, teaching at Oxford dates back to at least 1096 and is among the oldest 

universities in the world (Oxford University, 2008). Nevertheless, most universities in the 

UK do not date back to beyond the industrial revolution and many were established after 

the Second World War (Shattock, 1999). From the 1940s through the 1980s UK higher 

education went though a period of massification and institutional differentiation. During 

this period the British higher education was a binary system in which traditional 

universities conducted both teaching and research and newer polytechnic institutions 

were teaching-only colleges that trained students for technical and professional careers.  

In 1992 the Thatcher government enacted a set of higher education reforms including a 

merging of the binary system into a unitary system and eliminated the formal institution 

of tenure. All British universities (with the exception of a few for-profit institutions) are 

publicly funded, and there is a measure of policy coordination through quasi-

governmental bodies including Universities UK and various higher education founding 

councils. Yet universities in the UK have traditionally operated like private institutions 

with strong faculty governance.  

There are 133 Universities UK member institutions, including ancient universities 

such as Oxford and Cambridge, red-brick traditional research universities, and newer 

universities, many of which are former polytechnics (Universities UK, 2008). These 
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institutions enrolled a total of 2,362,815 students in the 2006/7 academic year (HESA, 

2008), averaging nearly 18,000 students per institution.  In 2005, 30 percent of the 

population 25 years old over had completed some level of tertiary education (OECD, 

2007). Per-student tertiary expenditures totaled $11,484 in 2004, just over the OECD 

average but about half as much as per-student expenditures in the US (OECD, 2007). 

This translates to 1.1 percent of GDP devoted to higher education; just below the OECD 

average (1.4%) and well below the share of GDP spent on higher education in the US 

(2.9%) (OECD, 2007). Of the 1.1 percent of GDP spent on higher education, 0.8 percent 

comes from public sources while only 0.3 percent comes from private sources. In 

comparison to the US, the UK private contribution to higher education is small, though it 

is largely in-line with the OECD average.   

Higher education in the United Kingdom is funded through three main sources: 1) 

block grants from funding councils; 2) research council grants; 3) student tuition fees 

(Greenway & Haynes, 2003). Grants from the various funning councils cover most 

operating expenses (Higher Education Funding Council of England and Wales and 

Higher Education Funding Council of Scotland). Teaching funds are allocated by bloc 

grants from undergraduate student head counts and individual graduate “studentships” for 

postgraduate education. Research funds are allocated according to the results of the 

Researcher Assessment Exercise conducted every five years. Additional research funds 

are granted from disciplinary research councils for specific projects. This line of funding 

is how postdocs are typically employed. Finally, tuition contributions make up a 

comparatively small but growing share of university revenues. Fees were first introduced 

for international students in the 1980s, and for domestic students in 1997. Since 2003, so 
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called “top-up fees” have been introduced, which raised the tuition ceiling and allowed 

institutions to charge differential tuition across programs and between universities. Even 

though differential tuition is permitted, thus far nearly every program in every university 

has charged the maximum fees. There is no cap, however, on international student fees 

and while they remain lower than fees at many US universities, international student fees 

can be in excess of triple domestic fees and yield considerable revenues for universities.  

Like the US, the UK attracts a large number of international students and its 

higher education system is well regarded around the world. In 2005, 318,399 students 

from abroad were enrolled in UK universities, accounting for 12 percent of all 

international students (OECD, 2007). These numbers are second only to the US. A 

handful of UK institutions are part of what Marginson (2007) calls the “super league” of 

universities, Altbach (1998) places the UK higher education system at the core of the 

world-system of higher education and only the US has greater representation in the 

various world university rankings. 

 

Table 3.1. Characteristics of the American and British higher education systems. 

    United States   United Kingdom 
     

Number of Institutions   
4,314 (all 

types)  
133 (universities 

only) 
Total Enrollment   Aprox. 4 mil  Aprox. 2 mil 
Percent of Adults with Some Higher 
Education  38  30 
Number of International Students (2005)  590,167  318,399 
Expenditure Per Student  $22,476   $11,484  
Percent of GDP Spent on Higher 
Education   2.9   1.1 

 Sources: Universities UK, 2008; IPEDS, 2007; OECD, 2007. 
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Research sites: Participating institutions 

 My study includes participants affiliated with four universities: Southwest 

University (SWU) and Mid-Atlantic University (MAU) (pseudonyms) in the United 

States; South Coast University (SCU) and Northern University (NU) in the United 

Kingdom. All four universities are major public research universities, though none are 

among the universities in these countries that are household names worldwide. These 

universities were selected for a number of reasons. First, and most importantly, they 

represent “typical” research universities in these countries with numerous colleges, 

schools and departments, extensive research facilities, and large student bodies, faculties 

and research staff, yet none have inordinate reputational draw around the world. 

Secondly, all four universities have large and active research programs in life sciences 

and engineering fields, ensuring sufficient opportunity to identify eligible participants. 

Third, each of these universities offered me access to their faculty, postdocs, and 

facilities, ensuring that it would be possible to conduct research on their respective 

campuses.  

 Southwest University. SWU is located in the Southern and Western part of the 

United States and is its state’s flagship public university. SWU is a member of the 

American Association of Universities (AAU), a group of 64 leading research universities 

in North America. In 2007, 37,217 students were enrolled at SWU, including 8,147 

graduate and professional students, and 2,261 international students. The university 

consists of 15 colleges and employs over 14,000 people, including 1,705 full time 

equivalent instructional faculty and 2,877 graduate assistants. SWU does not break out 
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postdoctoral employment in institutional reporting. SWU is among the top twenty public 

research universities in the US in terms of research expenditures, although it is not ranked 

that highly in the US News & World Report rankings of national public universities. 

 Mid-Atlantic University. MAU is located along the Eastern seaboard of the United 

States. Like SWU, MAU is a member of AAU and is a state flagship university. In 2007, 

25,813 students were enrolled at MAU, including 10,040 graduate students and 3,484 

international students. The university consists of 13 colleges and employs 13,080, 

including 1,597 instructional faculty and 4,031 graduate assistants. It is unknown how 

many postdocs are employed at MAU. MAU is not among the top twenty public 

universities in terms of research expenditures, although MAU is among the top twenty 

national public universities by US News & World Report.  

 Northern University. NU is located in Northern England and is considered a 

“redbrick” university. “Redbrick” universities get their name from common architectural 

features and are established “academic” universities, most of which were founded during 

the industrial revolution. NU is a member of the Russell Group, a group of the top 20 

universities in the UK in terms of research expenditures. In 2007, 21,285 students were 

enrolled at NU, 4,942 of which were graduate and 3,699 international students. The total 

number of employees at NU is not known nor is the number of postdocs; however, 2,505 

faculty are employed at NU. While NU is a top-twenty research institution, it is not 

ranked in the top twenty national universities by The Times. 

 South Coast University. SCU is located along the southern coast of England and is 

also (by some definitions) considered a “redbrick” university. SWU is also a member of 

the Russell Group. In 2007, 21,472 students were enrolled at SWU, 6,599 of which were 



 98 

graduate students and 4,230 international students. The total number of employees at 

SWU is not known nor is the number of postdocs; however, 2,168 faculty are employed 

at SWU. SWU is a top-twenty research institution and is also ranked in the top twenty 

national universities by The Times. 

Sample 

 My sample consists of a total of 49 participants from the four universities 

described above. Participants included 22 postdocs, 22 faculty members who had 

experience supervising at least one international postdoc, and five administrators 

involved with either postdoctoral or international policies at one of the participating 

universities. Table 3.2 summarizes the breakdown of participants by country, university, 

position, discipline, and gender and table 3.3 shows the number of postdocs who 

participated in the study by home and host country. It was much easier to recruit 

participants from life sciences than from engineering fields, although the reason for this 

difference is not apparent.  It was also easier to find male rather than female participants, 

which is likely related to the under-representation of women in STEM fields. Among the 

campuses included in the study SCU was the most difficult site to recruit at, for unknown 

reasons.  
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Table 3.2. Participant demographics. 

 

Table 3.3. Postdoc count by country. 

Home country     
 Country  Count 
 Australia 1 
 China 6 
 Denmark 1 
 Ecuador 1 
 France 2 
 India 4 
 Korea 1 
 Netherlands 1 
 Slovakia 1 
 Spain 1 
 Tiwan 1 
 Uruguay 1 
 Unknown 1 
Host country     

 UK 9 

  US 13 

Category Count

Country:

USA 28

UK 21

University:

MAU 11

USW 17

NU 13

SCU 8

Position:

Faculty 22

Postdoc 22

Administration 5

Discipline:

Engineering 17

Life Sciences 27

Gender:

Male 38

Female 11
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 These participants were included in my study because of their direct personal 

insights into my research questions. Faculty who had supervised international postdocs 

offered insights about how and why they hired postdocs from aboard, as well as what 

these postdocs did under their supervision. International postdocs explained how and why 

they chose to work as a postdoc aboard, the procedure by which they found their jobs and 

their future intentions. University administrators were sampled to triangulate data 

gathered through postdoc and faculty interviews and to provide information on official 

university policies related to international postdoctoral employment.  

A number of the participants were able to address my research questions from 

multiple perspectives, giving additional depth to their interviews. Among the five 

university administrators who participated in my study, three held PhDs in STEM fields 

and had worked themselves as postdocs, one internationally, before becoming 

administrators. Four of the postdocs that I interviewed had worked as a postdoc in 

multiple countries – two were international postdocs in both the US and UK – and were 

therefore able to compare the hiring process and work experience across borders. Finally, 

nearly every faculty member interviewed had himself or herself worked as a postdoc 

prior to becoming academics and eight had worked as a postdoc abroad.  

Participants were recruited in two ways. First, I reviewed publicly available 

information on university websites to identify potential participants. I contacted these 

potential participants by a standardized e-mail that described my study and invited them 

to participate. For those who agreed to participate, an interview meeting date, time, and 

location (usually the participant’s office) were set at the participants’ convenience. 

Secondary recruitment followed the snowball sampling technique. Participants were 
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asked to identify colleagues who may also be interested in participating in my study. I 

then contacted these secondary contacts and invited them to participate, using the name 

of the primary contact as a reference point. In general I was more successful in recruiting 

participants through the snowballing technique than I was when cold-contacting potential 

participants. 

In addition to interviews I drew supplementary data from university, individual 

faculty, governmental, journal, and funding agency websites. These websites were 

reviewed for information relevant to international postdoctoral employment. From 

university and individual faculty websites I reviewed how postdoctoral employment is 

managed by online human resource application portals, and how postdoctoral work is 

presented on research webpage.  Up-to-date information on relevant immigration policy 

and regulations were gathered from governmental websites.  The classified sections of 

major scientific journals were reviewed to understand how potential postdocs could 

search for jobs and how these jobs are advertised. Finally, funding agency websites in 

both the US and UK were reviewed to get a sense of how calls for proposals are framed.  

 

Method of inquiry  

 As stated above, my study employed qualitative research methods; namely, semi-

structured, in-depth interviews with international postdocs, faculty members who have 

supervised international postdocs, and university administrators who are involved with 

postdoctoral employment. Secondary data were gathered through content analysis of 

websites. In this section I detail how data were gathered, managed and analyzed.  
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Research instrument and data gathering 

 The semi-structured, in-depth interview is the method by which I gathered data 

for my study. Interviews were semi-structured because they followed a pre-developed 

interview protocol; however, this protocol was used as a guideline rather than a rigid 

structure. When interviews naturally went into relevant areas not included in the protocol 

I followed these unexpected lines of inquiry in order to learn as much as possible about 

international postdoctoral employment. Furthermore, when these unexpected lines of 

inquiry proved to yield significant insight into postdoctoral employment, they were 

folded into probing questions in subsequent interviews when relevant. Interviews were 

in-depth because they probed a range of issues related to postdoctoral employment 

including why and how individual employment cases came about, the role of postdocs in 

the labor arrangements of research, and future career plans and expectations. Participants 

were not just asked to provide general answers to these questions but also to provide 

specific examples from personal experiences. 

 Three separate research instruments (interview protocols) were developed – one 

each for international postdocs, faculty members, and administrators (see Appendix B). 

Instruments were developed through a two-stage process. First, a draft protocol was 

developed through an extensive literature review. This draft was refined based on 

external validity checks by colleagues familiar with the content area. Second, two pilot 

interviews were conducted (two with faculty members and one with an international 

postdoc) to assess the validity of the instrument to yield those data necessary to answer 

my research questions. These pilot interviews showed that the instruments were largely 
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appropriate, though some minor changes were made based on pilot interview results. The 

resulting documents can be found in the Appendix.   

 Interviews. In total, 49 interviews were conducted. Interviewees were given the 

choice of the time and location of interview that best suited them. Nearly all interviews 

took place in participant’s offices or laboratories, though a few were conducted on 

campus cafes and common areas based on participant preference.  Interviews typically 

lasted from around 45 minutes to one hour. The shortest interview lasted around 30 

minutes and the longest lasted around one and a half hours. Variation in interview length 

can be attributed to both scheduling constraints and the amount of information 

participants had or were willing to share. All interviews, with the exception of four, were 

recorded using a digital audio device. In three cases participants requested they not be 

recorded and in one case the recording failed as a result of a technical glitch. Extensive 

notes were taken during these non-recorded interviews and direct quotations are only 

used from these interviews when verbatim quotes were taken and verified by the 

participant. After most of the interviews I took notes to document my initial impressions 

of the interview and any information that was not captured by the recording.   

Data storage, organization and processing. All recorded interviews were 

transcribed verbatim using audio dictation software, a standard computer word possessor. 

Audio recordings have been retained in original format and have been periodically 

consulted to verify the accuracy of the transcripts. Transcripts have been stored in two 

formats. One copy of the transcript has bee preserved in original raw data format. 

Another copy has been loaded into TAMS Analyzer, a freeware qualitative research 

software package, for mark-up and coding.  
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Website content analysis. Websites were analyzed by browsing published content. 

When reviewing websites I took notes both to capture my general impression of these 

web-documents and to record specific detailed information.   No specific method of 

content analysis was followed in my review of documents nor were my notes formally 

coded. However, the data gathered from content analysis are used to present, analyze, 

triangulate and contextualize interview data.  

Data analysis 

 I followed a two part sequential process of data analysis following the methods 

outlined by Rubin and Rubin (2005). The raw data were coded (interview transcripts) by 

labeling part of each transcript with deductive (a priori) and inductive (developed 

through the text) coding. This coding scheme then allowed me to organize the data by 

code, rather than by interview, and conduct comparative analysis in order to develop 

themes. The themes developed through this analysis are the basic elements of my 

research findings presented in the next two chapters. 

Coding. Coding occurred progressively, reviewing each interview transcript in the 

order in which it was conducted. This assured that I had a good mix of postdocs and 

faculty members from both engineering and life sciences as I moved through the data set; 

however, institutions (and therefore countries) were reviewed sequentially. Primary data 

were collected from international postdocs and faculty members who had first hand 

experience hiring postdocs from aboard. Secondary data were gathered from 

administrators, coded as the institutional case as well as to triangulate data from postdocs 

and faculty members. 
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Coding was a progressive process, beginning with many small codes that were 

eventually clustered into major themes (Rubin & Rubin, 2005). Deductive descriptive 

codes included: “migration intentions;” “academic production;” “global competition;” 

“local agency;” “global agency;” and “national policy.” Inductive codes were developed 

while coding the first 10 interviews. In total, I developed 21 inductive codes (see 

Appendix). In two cases inductive and deductive codes were merged, yielding a total of 

25 codes. My coding strategy was to break up and organize raw data in a way that would 

allow for useful comparative analysis through my conceptual framework. That is, while 

inductive codes came directly from interview data, the boundaries set to demarcate one 

code from another were drawn purposefully as to maximize the analytical power of my 

conceptual framework. Hence attention was given to geographical levels of analysis 

(global / national / local) and to the concepts that I nested at each of these levels.  

 Developing themes. My a priori deductive codes were merged with inductive 

codes for analysis in the development of major themes (Rubin & Rubin, 2005).   In order 

to promote comparison, major theme construction was to be a progressive process, 

beginning with organizing coded data into discrete categories by country, institution, 

discipline, and position (postdoc / faculty member). I reviewed codes across categories, 

comparing the differences and similarities in coded data between and within categories. 

Next I reviewed stories that participants shared that cut across codes. I gave stories 

particular consideration because they often show explicit connections between coded data 

that are not immediately apparent (Rubin & Rubin, 2005). 

 Themes were developed through comparative analyses of codes. That is to say, 

the themes I constructed are the result of data analysis and interpretation rather than 
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reorganization of data by simply combining codes. Furthermore, major themes were 

developed in order to answer the two research questions posed above. I constructed four 

major themes for each research question and two themes that address both research 

questions.  Many of the themes revolve around direct quotes or stories from my dataset. 

Table 3.4 shows major themes by research question. These themes are the basic building 

blocks for my findings and the implications of my study.  

Table 3.4. Major themes by research question. 

RQ1: Feed the lab.     
 The role of international postdocs: Staffing the project.     
  Professional autonomy vs. managerial activism. 
  Short-termism.     
RQ1 & 2: Global research underclass.  
  Immigration gate keepers.  
RQ2: Global meta community.     
 How postdocs become mobile: Geographical mobility is easy, career mobility is hard. 
  Science, Nature and the space of flows.  
  Locally constructed global mobility .   
   
 

Validity and trustworthiness  

 In qualitative research, each interview is different and is dependent on 

innumerable factors related the contexts of time and place, including the rapport 

developed between the researcher and interviewee. Furthermore, there is no way to 

“control” for variation. However, every effort has been made to increase the validity and 

trustworthiness of my study. The methods used in this study are commonly used in the 

field of higher education, are well understood by higher education researchers and, 

therefore, can be evaluated by other researchers in the field. In the findings I have 

included excerpts of interview data in the form of direct quotations. This has been done to 
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demonstrate the data underlying the claims I make and to allow readers to assess for 

themselves if the quotations are congruent with the way in which I discuss my findings. 

Finally, I have drawn on appropriate data sources and have used the process of data 

triangulation to verify the internal reliability of data.  

 Appropriateness of data. Appropriate data are needed to answer research 

questions. In qualitative studies, data are appropriate when participants have a particular 

privileged position to speak to the research questions. I am asking questions about 

international postdoctoral employment and my informants, international postdocs, and 

faculty members who supervise international postdocs, are clearly in a position to speak 

authoritatively to these questions. Furthermore, data appropriateness is connected to the 

validity of the instrument used to gather these data. My research instruments, (interview 

protocols) were developed through the findings of previous studies and assessed through 

modified college face-validity tests and pilot testing. Additionally, the data drawn from 

websites are directly relevant to postdoctoral employment in the countries and individual 

universities included in this study. Hence, it is assumed the data gathered for my study 

are appropriate for answering the research questions I have posed.  

 Data triangulation. The validity of the data, however appropriate, cannot be 

guaranteed. Nevertheless, triangulation is a method of using multiple data sources that 

coalesce around a theme as way of strengthening data validity and reliability (Rubin & 

Rubin, 2005). There are multiple methods for qualitative data triangulation (Denzin, 

1989). I triangulated data in five ways. First, I compared data from different cases in 

order to identify cross-case consistency in codes. Second, during the course of conducting 

fieldwork, I began to develop hypotheses about the meaning of the data I was gathering 
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through interviews. In order to test these hypotheses, I asked questions in subsequent 

interviews that prompted participants to speak directly to the veracity of my hypotheses. 

In many instances this triangulation technique validated my hunches, though in some 

instances I found that I was on the wrong track and revised my ongoing analysis. Third, I 

interviewed administrators and university officials to triangulate data provided by 

postdocs and faculty members, particularly with regard to institutional policy and 

procedures. Fourth, I verified my data with previous theory, theory law, and other 

publicly available information such as institutional data that could affirm or challenge the 

validity of my interpretation of interview data. Fifth, interview data were triangulated 

with information form the website reviewed. For example, if I participant spoke about a 

particular immigration regulation I verified this by reviewing the regulations listed on 

government websites.  

Researcher positionality 

 In interpretative research it is impossible to remove the researcher from the 

research. Each researcher has a particular position that affects the way data are gathered, 

analyzed, and presented. My research position was that of an outsider seeking 

information and insights from insiders (Creswell, 2003). This status has both advantages 

and disadvantages. On the one hand, as an outsider I many have missed field-specific 

cues and misunderstood disciplinary language.  Since I am not a life scientist or engineer, 

a postdoc or faculty member, I do not have direct knowledge of the phenomenon that I 

investigated and relied exclusively on participants to let me into the world of 

international postdoctoral employment.  On the other hand, I also do did not have a pre-

ordered understanding of life science and engineering work that could obscure an insider 
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from  new understanding. While outsider status may have increased my objectivity it may 

also limit my ability to develop insights.  

 My race, gender, and nationality also contributed to my positionality, especially 

with reference to how my participants viewed me. As an Anglo, born-American man, 

some of my participants, particularly postdocs from non-European backgrounds may 

have been uncertain of my intentions and therefore reluctant to share information about 

immigration and their treatment by supervisors, many of whom fit my demographic 

profile.  

 Finally my positionality as a PhD student nearing the end of my studies likely 

influenced the way I have analyzed data and interpreted findings. I have devoted 

significant amounts of time, money, and emotional energy into my education with the 

aspirations of an academic career to follow. As in all endeavors, I assume, the desired 

outcome is not guaranteed and luck and circumstance, it seems, may also be the 

determinants of successful careers in academia as much as perseverance and merit. At the 

time of writing, there is a strong possibility that I will be working as a postdoc myself 

after the completion of my degree program. From this position, I empathized with the 

postdocs who participated in my study. While this may have helped in understanding 

their position, it also likely has resulted in an analysis particularly attuned to the plight of 

postdocs.  

Ethical consideration 

No specific ethical concerns were anticipated and none arose during the course of 

my study; however, I did recognize that issues related to immigration and peoples’ 

careers are sensitive. This is especially pertinent with regard to interviews with 
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international postdocs. As previously stated, I am an Anglo man and born citizen of the 

United States. Given the contentious political debates surrounding immigration in both 

the United States and United Kingdom, and a climate that can sometimes be hostile 

towards international educational migrants (Lee & Rice, 2007), some participants may 

have been hesitant to talk with me about migration.  Furthermore, any discussion of work 

and employment can be sensitive. As such, efforts were made to protect interviewees’ 

confidentiality. Pseudonyms were assigned to universities, departments, and individuals 

to ensure that no identifying information will be divulged. Additionally, my study has 

received human subject approval by the University of Arizona’s Institutional Review 

Board to ensure the protection of my participants. I was completely forthcoming with 

participants about what their participation entailed and how their interviews would and 

would not be used. I made clear to all participants that participation was voluntary and 

that they could withdraw from the study at any time.   

Limitations 

 There are a number of limitations to my study. First, as qualitative research, my 

findings have limited generalizeability (Creswell, 2003). That is, the findings of this 

study are limited to the individual cases and may not be applicable to all cases of hiring 

international postdocs or, more widely to educational migration in general.  Since my 

findings are limited to the cases being studied, a second limitation is related to site 

selection. There are limitations to the sites included in this study. In selecting certain 

types of institutions and individuals, I am necessarily excluded the insights that could 

have been gained from selecting different types of institutions and groups of individuals. 

None of the institutions included in this study are among the most prestigious universities 
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well known for producing “top” researchers in their respective countries. Although there 

are more universities like the once included in this study than there are elite institutions, 

understanding the work of postdocs is limited by this institution type. The selection of 

participants also limits my study. This has particular resonance with the selection of 

international postdoctoral employment as opposed to postdoctoral employment in 

general. Although focusing on international postdocs yielded particular insights, it also 

means that I am limited in my ability to directly compare the experiences of international 

and domestic postdocs. Since there are limited detailed demographic data on postdocs, 

even among international postdocs, I have a limited understanding of the extent to which 

my sample represents the population. It may be that my study over represents some 

groups and under presents others.     
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CHAPTER 4: ORGANIZATIONAL FINDINGS  

 

 My study is an investigation of international postdoctoral employment in life 

sciences and engineering fields in the United States and the United Kingdom. In 

particular, I am investigating: 1) the role of international postdocs in the organization of 

academic production; and 2) the mobility of postdocs across national borders. A 

connecting sub-question addresses the working conditions of international postdocs. This 

chapter addresses my first research question on the role of international postdocs in the 

organization of academic production and my sub-question on working conditions.  In 

what follows I detail my findings related to this area. 

 I examined interview data using the glonacal agency heuristic (Marginson & 

Rhoades, 2002) to report the findings. Throughout this chapter findings are reported in 

narrative form. I draw explicit connections between the interaction of structure and 

agency at global, national and local levels of analysis; however, the crux of the findings 

in this chapter is at the local level of analysis. Academic capitalism in the new economy 

(Slaughter & Rhoades, 2004) and Mode 2 knowledge production (Gibbons, et al, 1994) 

are the concepts used to theorize the local level. These concepts act as the lenses through 

which my findings are reported.  

 The remainder of this chapter is organized in five major sections. In the first 

section I report on how international postdocs are defined through hiring and work 

practices. In the second section I explain why the number of international postdocs has 

increased over recent years. Here I show that the increase in international postdoc 

numbers is directly related to how international postdocs fit into the organization of 
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academic research and how this is connected to global and national structures.  Next, I 

describe the organizational role international postdocs by outlining two expressions of 

academic capitalism that order international postdoctoral work.  This section illustrates 

how the position of international postdocs within the organization of academic 

production is shaped by the interaction of structure and agency at the national and local 

level.  In the fourth section I assess the role of international postdocs through the concept 

of Mode 2 knowledge production, examining how each of the six main features of Mode 

2 applies to international postdoctoral work. Finally, I summarize my main organizational 

findings by directly addressing my research question. 

  

Defining International Postdocs 

This chapter answers the question: what is the role of international postdocs in the 

organization of academic production? In order to understand the organizational role of 

international postdocs it is first necessary to discuss how international postdocs are 

defined because there is a strong connection between what postdocs are and what 

postdocs do. In defining postdocs I first turn to how they have been defined in the past 

and then interrogate these definitions with data from my study.   

When the postdoctorate is discussed it is generally understood as a singular type 

of academic position. Yet, just as it is a misnomer to talk about a singular faculty career 

(Schuster & Finkelstein, 2006), I have found that the postdoctorate is not a singular 

institution. The findings of my study show that what a postdoc is cannot be separated 

from what a postdoc does. In other words, the case of the postdoc is not a tidy, bound, 
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social phenomenon in which one postdoc is more or less equivalent to another postdoc. 

The postdoctorate is contingent upon how it fits into modes of academic production.  

The definition of what makes a postdoc “international” is not a simple binary (e.g. 

0 = not international; 1 = international). On the one hand, international status is a legal 

question. Postdocs who are not citizens or permanent residents of the country in which 

they are working are international; however this legal threshold is not straightforward in 

the context of the European Union. On the other hand, being an international postdoc is a 

cultural and political question, having to do with a sense of belonging to the country in 

which a person is working as well as the conditions of that work. Using both approaches 

to define international postdocs it is clear that some international postdocs are more 

international than others. The way and extent to which postdocs are international is 

important the how they fit into the organization of research. Among the four institutions 

in this study, faculty at the rank of “assistant professor” (US) or “lecturer” is largely 

comparable across institutions, country and discipline; their job is to teach and conduct 

research to a level sufficient for promotion in a more or less “up and out system.” In 

contrast, despite occupying the same formal status, the work of postdocs may not be 

comparable, even among postdocs in the same lab. For example, one postdoc may be in 

training for an academic career, while another simply working for a wage. 

Postdocs are what postdocs do 

 Postdocs are not students, nor are they faculty members. At the outset of this 

study, I operated under the assumption that “the postdoctorate” was a defined and well-

known institution; stable across time and space. The NSF and NIH define the 

postdoctorate as a temporary period of advanced training in preparation for an 
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independent research career (Bravo & Olsen, 2007). This definition is remarkably 

consistent with the very first postdoctorate fellowships at the Johns Hopkins University in 

the 19th century (see Chapter 2). In academic conversations “the postdoc” is immediately 

understood and no qualifiers or descriptions are necessary to clarify what is being talked 

about. Even in lay discussions it is typically well understood when someone says, “I’m 

postdocing” or “I’m a postdoc.” And in research on academic labor in the United States, 

Europe and elsewhere the postdoc is an operational category of academic training or 

work that apparently requires no definition (Melin, 2004; Musselin, 2005; NRC, 2005; 

Tubin & Lapidot, 2008). 

All of the participants in this study described their position as a “postdoc” and 

when these jobs are advertised they are commonly identified as postdoctoral positions. 

Yet none of the four universities included in this study have a job title containing the 

word “postdoctorate,” and there was no single job title that all postdocs were working 

under at any of these universities. At the institutions included in this study, postdocs work 

under a variety of work titles, including “research associate,” “research fellow,” “visiting 

fellow,” and “research fellow” among others. Further, the issue of what is a postdoc 

becomes even more complicated considering the development of positions such as 

“research scientist,” and “research assistant professor.”  These jobs titles describe 

researchers beyond the standard postdoc period; however, they often do same type of 

work as postdocs and, also like postdocs, are employed on fixed or short-term contracts 

funded by research grants.  

In the literature there are hints that the postdoc is a muddled concept, though I 

know of no study that explicitly problematizes the definition of what it is to be a postdoc. 
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Ackers and Gill (2005), for example, use the term “early career researcher” to describe a 

growing group of non-faculty, post-training researchers employed at British universities 

but offer no insight as to what exactly are early career researchers. British faculty and 

university administrators use the terms postdoc and early career researcher 

interchangeably, yet the latter hints at an important ambiguity in the notion of the 

postdoctorate: are postdocs employees or trainees? Does the use of the term early career 

researcher indicate that the primary role of this group is to perform labor for the 

university rather than prepare for an independent research career?  

 These questions are fundamental to the organizational role of postdocs. If 

postdocs are employees then their organizational position is that of laborers who 

exchange their time and expertise for monetary compensation. If they are trainees, then 

the postdoc is a personal investment in the development of their career. In the past 

postdocs have been conceptualized manifestly as trainees. This is the case for Zumeta 

(1985), though he acknowledged that labor market conditions in part shape the 

postdoctorate. In this definition, although postdocs were university employees subject to 

the conditions of labor markets, they remained faculty members in training.  Today 

postdocs working in science and engineering fields are not necessarily faculty members 

in training. Recent studies have shown that only a fraction, of postdocs (30 – 50 percent) 

among specific time and field cohorts went on to become faculty members within a few 

years of completing their first postdoc (Hoffer, Grigorian & Hedberg, 2008; Nerad & 

Cerny, 1999; Science, 2002). The perception of my participants is that postdocs now face 

even longer odds of becoming faculty members. Professor Daniels (engineer / NU) put it 

in direct terms:  



 117 

I would say only 10 percent of postdocs who are here will get academic positions. 

I don’t think that is unusual, really, I think that’s quite normal. 

 

International postdocs face even greater difficulty in becoming faculty members, 

especially in the United States and United Kingdom. Part of the difficulty is related to 

language. For example as typically not native English speakers, international postdocs 

have fewer opportunities to accrue teaching experience. The increased difficulty that 

international postdocs face is also related to not fully understanding the particularities of 

academic culture. Dr. Diaz (life sciences associate professor / SWU) came to the US after 

completing a PhD in Argentina and worked as a postdoc for nearly 10 years before she 

became a faculty member. She described her difficulty in finding a faculty job, 

explaining that at first she simply did not know the “rules of the game:” 

When you are applying for jobs it is like being a sales person. You have to 

prepare yourself. You have to first prepare yourself with publications, things that 

you know; you are expected to have when you are getting a job. You need to 

show that you are independent, autonomous you know. Show that you are not still 

under the wing of your advisor, maybe you will be for a little time, but you know. 

 

The postdoc is now all but unavoidable for any researcher who wants to become a 

faculty member in engineering or the life-sciences in the United States or United 

Kingdom. This does not, however, mean that all postdocs will become faculty members. 

Clearly, not all do, and the share of all postdocs who go onto faculty careers seems to be 

declining.  Over the past few decades the postdoc has transformed from a period of 
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advanced training to a category of academic work that is necessary, but not sufficient for 

becoming a faculty member. As Dr. King, an engineering professor at MAU, explained: 

When I was a postdoc I think many people had envisioned it that way [all 

postdocs would become faculty members] the early 1990’s. You work for a 

mentor and the assumption was that you were training this person to be a faculty 

person. But, now I say no. I really say it’s completely up to them. It depends on 

the type of the person that postdoc is and what they want to do.  

 

From this point of view, some faculty members assume that individual postdocs 

chose to tailor their career for whatever type of work best fits their personality and 

preferences. These faculty members assume that postdocs who want to become faculty 

members will be trained as future faculty members, whereas those who want other 

careers will have a different type of training. There are a number of problems with this 

assumption. One is untangling individual preferences form the type of training or 

postdoctoral work researchers undertake. Dr. Tate’s explanation (engineering lecturer / 

NU) about how postdocs are defined by the work that they do is illustrative of this point: 

… it depends on what sort of project they are taking on. It [a faculty career] is not 

for all types of people. Yeah, in [Dr. Smith’s] case, yeah, definitely you can see 

his working style, you know, will work quite well [as a faculty member]. He is 

quite broad ranging in his thought, really. Whereas other postdocs might want to 

go into a single area. I am quite conscious of the fact that some people want to go 

to industry. You know, people are doing a few years as a postdoc and want to stay 

in academia. Also, industry is now more amenable for people going into higher-



 119 

level research. So I think it just depends on the individual. Part of that is the 

project as well because that is how you define the individual.  

 

 Another problem is that personality and preferences cannot be separated from 

work. That is, what postdocs do and the way postdocs fit into the organizational 

structures of research production, in part, determines whether postdocs are training for a 

faculty careers or some other endeavor. According to doctor Tate, the meaning of his 

current postdoc’s (Dr. Smith) work is preparation for a faculty career. Faculty members 

often describe postdocs they envision becoming faculty members with superlatives like 

“bright” or “creative” or, in the case of Dr. Smith, “broad ranging in his thought.” These 

superlatives indicate that the individual postdoc is meritorious of a faculty career and are 

therefore given postdoc positions that will prepare them to become academics.  Hence, 

within individual laboratories there is a stratification of postdoctoral work. The work of 

some postdocs is narrowly defined as some specific project before moving on to other 

work, while the work of other postdocs is more broadly defined to advance research and 

make scientific discoveries.   

 It is clear that “personality and preferences,” as well as the work postdocs do are 

connected to culturally-specific stereotypes. This is most apparent in the case of postdocs 

from Asia. Many faculty members in this study had the impression that Asians are quiet 

people who work hard but many not have ambitions to advance to a faculty career. 

Because of this assumption, which misplaced cultural stereotype for individual 

personality, postdocs for Asia were rarely given the opportunity engage in the types of 
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advance that would help them advance. The cultural aspect of postdoctoral work is 

discussed in greater detail below.  

 Assumptions about individual personality and preferences also overlook the 

importance of the position within field-based hierarchies as a determinant of postdoctoral 

work.  In this study the terms “labs,” “projects,” and “groups” are used similarly to 

describe faculty-led research units consisting of faculty members, students, postdocs, and 

technical staff in some cases. Each academic department is host to several of these 

research units.  I found that the type of work that postdocs do is not only defined by their 

position within a lab but also by the position of the lab or work group in the national and 

global field of higher education. Although the institutions included in this study are not 

among the most prestigious universities in the US and UK, at each of the universities 

there are some faculty members who are among the most prominent researchers in their 

field. Postdocs in less prestigious groups are often engaged in work that is not direct 

training for a faculty career. The work and experiences of postdocs is, in part, 

conditioned by the positions of these institutions and individual work groups in the higher 

education prestige economy.  

Postdocs who come to the United States and the United Kingdom from aboard 

generally know the position of the most prestigious universities in these countries (i.e. 

Oxford, Harvard) but do not always have a good grasp of the nuance of stratification in 

the countries where they come to work. In these cases postdocs are positioned into 

particular types of work that define their postdoctorate not because of individual merit or 

ability but simply by virtue of where they work. The type of group that postdocs work in 

impacts their ability to become faculty members in the host country (US or UK) but also 
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in their home countries. The job market for faculty careers in life sciences and 

engineering is competitive worldwide and the opportunities for publishing and 

networking that well established labs afford can translate into opportunity around the 

world. 

Dr. Merot is a case in point.  A French national and junior faculty member in the 

life sciences at SWU, Dr. Merot spent several years in as a postdoc in one of the largest 

and most well established American labs in her field before moving onto the faculty at 

SWU. During her time as a postdoc in the United States she met and married a fellow 

postdoc from Japan. Unable to find work together in either France or Japan, they were 

able to leverage their training into faculty jobs at SWU. She believes that the opportunity 

she had to become a faculty member in the US had to do with the fact that she worked as 

a postdoc in a very prestigious lab that is well known for producing faculty members. 

Since becoming a faculty member, Dr. Merot has supervised several postdocs from 

Europe in her own laboratory but her supervisees are unlikely to follow her path to a 

faculty career either in the US or in Europe: 

I don’t think someone coming to work for me here could get a faculty position in 

US again there is things that you need to be in a well established lab to be in a 

faculty position. It might be working to go back to Europe but in Europe it is very 

tough to get a job (Dr. Merot / life sciences professor, SWU).  

 

 The lab, or work group, largely defines the postdoctorate both internally and 

externally. Postdoctoral training is a function of an individual postdocs’ position within 

lab-level divisions of labor. Some postdocs do the type of work that is well suited for 
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becoming a faculty member while other postdocs are employed for task-specific projects. 

Postdocs are often aware of their position within their research group.  In some cases 

position matches express preferences, in other cases postdocs would prefer other types of 

work. The group’s position within the division of labor in national and global science 

also contributes to how postdocs are defined. Postdocs working in large and well-

established labs and research groups often work on major research projects sponsored by 

prestigious governmental granting agencies and have the opportunities to publish 

research in high-visibility outlets and to gain exposure within their field.  

 The developmental league.  Life science and engineering labs in the United States 

are units of research production loosely coupled to university institutions. As Ben-David 

(1971) described, there is a substantial amount of inter-institutional mobility and 

competition between labs, but I have found that there is considerably less mobility within 

institutions themselves. That is, postdocs, international or otherwise, are unlikely to find a 

faculty position within the same university in the US. This is not always the case in the 

United Kingdom, where faculty-directed laboratories within departments, schools and 

faculties form a tighter constellation, or system, of research. When there are open faculty 

positions within these systems postdocs are sometimes promoted.  

Professor Shimran, a faculty member and department head in engineering at NU 

explained how the postdoc is defined within his department. For the most part, postdocs 

are employed to complete project specific tasks. He saw postdocs as a sign of high 

research productivity because there has to be substantial research funds available to 

support postdocs and because postdocs tend to be highly productive researchers. 

Although the postdoctorate is not specifically a period of training, Professor Shimran 
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views the pool of postdoctoral researchers working in his department as a sort of 

developmental league from which future faculty could be inexpensively recruited. 

Contrasting his approach to that of a wealthy West London soccer team famed for buying 

the contracts of star players, professor Shimran explained: 

You can either be a Chelsea and buy all these expensive academics from different 

places and pay a lot of money for them, or grow from the lower levels and grow 

future stars. That is much cheaper and much better to provide opportunities for 

stars to develop rather than picking up the big hits from different places. 

 

 The outcome of this strategy is unclear. It may be that postdocs who become 

successful faculty members will leave NU once they establish themselves professionally 

because NU is not as well resourced as the Chelsea soccer team is in comparative terms. 

The point, however, is not the efficacy of the strategy but the fact that postdocs are seen 

as a low cost talent pool. The idea of developmental “league” highlights the fact that 

doing a postdocs is necessary in order to become a faculty member, but that no individual 

postdocs are specifically training for a single faculty job and many will not ever become 

faculty members. It should be noted that I only found the “developmental league” model 

in engineering fields at NU. The importance of this finding is the extent to which this 

actual model of faculty recruitment is implemented across institutions but that it 

highlights how postdocs are viewed as low-cost labor. 

What makes postdocs international? 

 Like the term postdoc itself, the definition of what makes a postdoc international 

is not straightforward. One way of defining postdocs as international is if they are not 
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citizens or permanent residents of the country in which they are working. At face value 

using this definition is straightforward: International postdocs have a visa that allows 

them to work as a university researcher. In the United States this definition generally 

captures the legal division between international and domestic postdocs.  

There are four visa types for international postdocs in the US. The H1-B visa is a 

high skilled immigrant worker visa that is generally suitable for hiring research postdocs. 

Unlike industry, which can issue a limited number of visa types, universities can apply 

for as many H1-B visas as they like. The second visa type is the J-1 exchange visa. J-1 

visas are for academic and cultural visitors and allow visa holders of this type to work for 

a period of three years in the US. However, there is a return requirement for all J-1 visa 

holders.  International students who earn STEM degrees while on an F-1 student visa can 

work in the US (including as a postdoc) for up to 29 months on an Optional Practical 

Training extension of their visa. Finally, citizens of Canada and Mexico can work as 

postdocs in the US on TN NAFTA visas (although none of the participants in this study 

used the TN visa). I found that there are important differences between postdocs working 

on these different visa types. Most notably, postdocs with J-1 visas have far less 

flexibility in their ability to stay in the US at the end of their postdoctoral contract and 

have less flexibility in moving from one job to another.  

 In the United Kingdom the visa definition of an international postdoc becomes 

more complicated. Postdocs from outside of the European Union hold UK work permits 

that last the duration of their postdoc contracts. This work permit gives postdocs the right 

to apply for permanent residency after a period of five years of continuous employment. 

Coupled with the work permit, non-EU postdocs are issued a “leave to return” visa, 
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which entitles international postdocs to travel to and from the UK as they wish. Like the 

US, there are limits on work permits available for industry but universities are not subject 

to these limits.  Non-UK postdocs who are citizens of another EU country, however, are 

not required to apply for a work permit or visa in order to work in the UK. In terms of 

their right to work, reside, and have recourse to state benefits, EU postdocs are identical 

to UK postdocs. In legal status there is a much bigger difference between non-EU 

postdocs and UK postdocs than between UK postdocs and postdocs from other parts of 

Europe. However, EU postdocs come from distinct cultures, do not speak English as a 

first language, and many expressed feeling “foreign” in the UK. 

International status and working conditions  

These findings show that international status is more than a legal category. Being 

international is also defined by a feeling of alienation, albeit to varying degrees. Postdocs 

from outside Europe tended to feel less comfortable in the UK than did European 

postdocs, and postdocs from Northern Europe seemed somewhat more comfortable in the 

UK than postdocs from Southern Europe. In part, the alienation expressed by 

international postdocs, which distinguishes them as international, is related to differences 

in language and culture. Most often, postdocs from abroad do not speak native English, 

including postdocs from elsewhere in Europe. Language can present a challenge, 

especially for those who did not do their graduate work in an English speaking country. A 

number of postdocs reported that their prospects for career advancement were limited by 

their language proficiency because it affected their ability to be lead authors on 

publications and to teach. Most faculty members also pointed to language as 

communication barrier. Furthermore, according to some international postdocs, language 
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differences present challenges beyond communication. For Dr. Richoux, being a native 

French speaker meant more than not understanding English words from time-to-time, it 

meant approaching research in a fundamentally different way. As he explained “…there 

is also a different way of thinking about research but this has to do with the difference of 

writing papers in French and in English” (Dr. Richoux / engineering postdoc / NU).  

 International status among postdocs at times leads to alienation through unequal 

working conditions. For instance, Dr. Song, an engineer from China working as a postdoc 

at NU, believed that her British supervisor’s “attitude” towards her differed from his 

attitude towards a European postdoc she worked with:  

My colleague come into the office probably not often, kind of work at home and 

that is acceptable. I am not sure if they would say anything but I feel that if I do 

the same thing then probably I would be in trouble (Dr. Song / engineering 

postdocs / NU). 

 

Dr. Song’s feelings are not uncommon. International postdocs, especially those 

from Asia, feel that they are expected to spend much more time working and are afforded 

fewer liberties to meet family and social obligations. This expectation may have to do 

with stereotypes of Asian culture held by British and American faculty. Many of the 

faculty members in this study believed that Asians are quite hard working people and 

seem to expect Asian postdocs to act this way. Dr. Song, for example, is a highly 

productive engineer and enjoys doing research but she feels that she cannot afford to take 

any time off. She feels that she is expected to work all day, every day, or her job may be 

in jeopardy. There is no evidence to suggest that Dr. Song would actually be fired if she 
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took time off but her feelings are notable, especially in comparison to the way 

international postdocs from elsewhere in Europe feel about their work. Take for counter 

example Dr. Groot, a Dutch postdoc in the life sciences at NU. Like Dr. Song, Dr. Groot 

is a productive researcher; unlike Dr. Song, Dr. Groot feels supported by his supervisor to 

spend one whole day each week out of the lab to meet family obligations. Again, there is 

no direct evidence to show that the differences in the way these two international 

postdocs perceive their supervisors expectations about their work is caused by 

nationality. They are different people in different fields and have different supervisors.  

Nevertheless, the way postdocs feel about their work is consistently different among 

postdocs from Europe and other parts of the world in both the US and the UK.  Postdocs 

from the West often describe their supervisors as “supportive” and “understanding” 

whereas Asian postdocs typically described their supervisors as “nice,” “normal,” or 

“average.” The difference in these descriptions is that Western postdocs tended to 

describe their supervisions in relationship to themselves, were as Asian postdocs offered 

a generic descriptions that did not indicate a personally supportive relationship.  This 

finding is also consistent with findings from a study in the United States showing that 

non-Western international students face more discrimination than international students 

from the West (Lee & Rice, 2007), as well as data from a US postdoc survey that showed 

international postdocs spend more hours working each week (Sigma Xi, 2005). 

 

Explaining the numbers 

Understanding the reasons why numbers of international postdocs are increasing 

in the US and UK is central to the task of explaining the role of international postdocs in 
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the organization of research. Data presented in Chapter 2 demonstrated that the numbers 

of all postdocs and international postdocs are increasing in both absolute terms and 

relative to STEM PhD production in the US and UK. Faculty members are bringing 

postdocs into their laboratories either in addition to PhD students or as substitutes to PhD 

students. This trend is related to a number of factors at local, national, and global levels. 

Explaining this trend requires looking at the meaning of why faculty members 

increasingly choose to hire international postdocs and how the meaning of their actions 

interacts with social structures. 

In this section I present findings that explain why the number of international 

postdocs has increased in recent years. This trend is explained in three ways. First, 

capitalist production models drive increases in postdoc numbers because, in managerial 

accounting terms, postdocs are more efficient academic producers than are doctoral 

students. When postdocs and PhD students do similar work, faculty members are actively 

choosing to hire increased numbers of postdocs because of cost and productivity 

structures. Second, faculty members are also choosing to hire postdocs because 

postdoctorate positions fit into the research division of labor differently than PhD 

students. Third, international postdoc numbers are increasing because of supply and 

demand conditions and because of hiring choices made by faculty members.  When 

presented with the choice between domestic and international postdocs, faculty members 

often chose postdocs from aboard because of perceived differences in work capacities. 

Finally, while there are many commonalities between international postdoctoral 

employment in the US and the UK and in life sciences and engineering fields there are 

also national and disciplinary differences. 
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Cost and productivity in capitalist production 

Increased postdoctoral employment is connected to a regime of capitalist 

production in higher education. Resource and accountability pressures provide one 

explanation for the rise of postdocs in capitalist academic research models. Faculty 

members are required to maintain, or even increase, productivity levels in the face of 

declining direct public financial support. In both the United States and United Kingdom, 

increasing shares of public funds supporting higher education are disbursed through 

competitive processes; for example, through the Research Assessment Exercise (UK) and 

highly competitive federal grants (US). This confluence of pressures has led some faculty 

members to engage in entrepreneurial activities (Slaughter & Leslie, 1997), including 

hiring postdocs as scientific employees instead of supporting students as trainees. By 

making theses entrepreneurial choices, faculty members are able to increase levels of 

research productivity and cost efficiencies. Yet resource and accountability pressures 

cannot fully explain why faculty members are increasingly employing postdocs. Market-

like behavior is a result not only of resource dependency but is indicative of a capitalist 

production regime embedded within the academy (Slaughter & Rhoades, 2004). Hiring 

postdocs is a point of leverage for faculty members for controlling costs, increasing 

productivity and rearranging modes of academic production, allowing them to manage 

research production even when cost and accountability pressures are not acting 

coercively. In other words, international postdoctoral employment is part of an embedded 

regime of capitalist behavior among faculty who chose to act like business managers. 

Directly put by Professor Crookshanks, a life scientist at SWU, “a postdoc is 50 percent 

more expensive but they are probably 300 percent more productive.” By using research 
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funds to hire postdocs instead of supporting PhD students, faculty members are able to 

gain efficiencies in the unit cost of production. According to all participants in this study, 

academic careers are quantitatively and qualitatively assessed by the output of discrete 

units; namely, peer reviewed publications. The number and impact of the publications 

determine faculty promotion and tenure decisions. Postdocs are experts who require little 

training when they come into laboratories and command only modest wages but are 

highly-productive in terms of research output. Nearly every faculty member spoke to the 

issue of productivity, cost and production; however, Professor Crookshanks (quoted 

above) was the most explicit: 

I mean a graduate student the first two or three years is training and they don’t 

really produce much. … And then the last two years maybe you get something 

useful out of them. So you can produce a lot more publications and do a lot more 

science with postdocs. And the margin of cost is better. ... I know a number of 

people who are switching more and more to postdocs for that reason. The other 

factor is that right now the federal funding is way down so it is harder to get 

grants and so you really need to be productive and can’t be wasting, well wasting 

isn’t really the right word, but investing three years into someone isn’t really what 

you need to do when you need to get your grant renewed. So there is a dynamic 

there that drives you to be more productive. 

 

 These qualitative data cannot prove that postdocs are significantly more efficient 

in than doctoral students in research production. What they do demonstrate is the 

meaning faculty members ascribe to decisions regarding postdoctoral employment is 
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connected to the perception of efficiency.  Furthermore, as social actors intimately 

involved in postdoctoral employment, faculty member are privy to qualitative and 

quantitative information that affirms this hypothesis: 

We roughly pay our senior graduate students $30,000 … There are postdocs here 

who maybe make $35 or $36,000. So, there’s much less of a difference that I can 

see between the salary of a post doc and the salary of a grad student (Professor 

Jagtiani / engineering / UMA). 

 

Interviewer – Do hiring postdocs help you improve … productivity? 

Interviewee – Yes, absolutely. I mean they come in with the ability to write and 

PhDs have a lot of training (Dr. Tate / senior lecturer / NU). 

 

 Faculty members are actively making decisions to hire postdocs. These decisions, 

however, happen within a set of social structures. Many faculty members point out that 

research grants are increasingly difficult to secure. This, they assert, compels them to be 

more productive with each grant in order to be well positioned to win the next grant. 

These impressions among participants are consistent with evidence from the US that 

research grants are becoming more competitive (see Chapter 2). There are also 

institutional incentives for hiring postdocs.  In the UK, for example, universities have a 

preference for grants that employ postdocs over grants that support PhD students.  Dr. 

Bradford, a science administrator at NU explained why she often encourages faculty 

members to write postdocs rather than PhD students into their grants:  
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I know form a university perspective they prefer academics to write grants with 

research staff rather than research students because within the science and 

engineering fields each research student costs the university about 50,000 pounds 

and you don’t get all of that back from the research council [the funding agency]. 

So in theory, if every grant that goes out just asks for students it could bankrupt a 

faculty. … I think that is a challenge for faculties to bring enough students to keep 

the next generation going but not brining in too many that it is too much of a 

financial burden (Dr. Bradford / administrator / NU). 

 

Hence, both institutions and individual faculty members make decision about 

postdoctoral employment based on cost and productivity calculations. Postdocs are 

highly productive, low cost scientific workers who are increasingly preferred to graduate 

students as workers in academic research laboratories. These decisions to hire postdocs, 

however, are not isolated cost benefit analyses. Rather, they are part of an embedded 

regime of capitalist production in higher education.  

Capitalism as an internally embedded production regime. The financial incentives 

for hiring graduate students over supporting doctoral students do point to resource 

dependency; yet resource dependency cannot fully explain why faculty members are 

actively making this choice. Again, Professor Crookshanks is exemplar in this discussion. 

A senior professor (not too far from retirement) and well-established researcher in his 

field, Professor Crookhanks has a strong and consistent history of attracting research 

funding from major federal agencies. With funding all but assured and no further 

promotion hurdles to jump, Professor Crookshanks is at a point in his career when he can 
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devote resources to training students without career risk. Yet over the past several years 

he has not supervised any graduate students at all, instead staffing his lab entirely with 

international postdocs. Even though Professor Crookshanks’ position is different than 

junior faculty, who do face real resource and accountability pressures, his case 

demonstrates that lab-level management decisions to maximize unit cost of production 

efficiencies are part of a production regime embedded in academic practice. 

The laboratory division of labor  

 Closely connected to the development of capitalist production regimes, 

postdoctoral employment contributes to academic production by further segmenting the 

labor arrangements of research.  That is, in addition to cost efficiencies, faculty members 

express a preference for hiring postdocs because of their role within the lab level division 

of labor. Postdocs are able to spend most of their working hours in the lab. This allows 

them to do a lot of research but it also adds an extra layer in the management structures of 

academic work. This extra layer creates a buffer between faculty members and the day-

to-day goings on of academic research. 

Lab devotion. Postdocs are nearly always in the lab. Those who participated in 

this study reported spending between 80 to 100 percent of their time devoted to research 

and most worked considerably over 40 hours a week in total. In contrast, PhD students 

are not typically supported for full time work, and they have to spend a significant 

amount of time in classes and studying (although less so in the UK). Faculty members 

have teaching responsibilities, university and external service requirements, and 

administrative tasks. In fact, more than half of the faculty members interviewed reported 

spending almost no time doing bench, or experimental, work. Instead, faculty members 
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act as science managers and science fund-raisers through grant writing and 

administration. Dr. Hoff (life science lecturer / SCU) explained: 

As a lecturer your write grants to allow someone else to do science. You have a 

lot of admin, you have teaching, etc. etc. So by definition, as a lecturer you will 

not have time to do science as much as a postdoc. And if you’re talking about 

really hands-on bench science, there is just no time for that.  

 

 Given the amount of time postdocs spend it the lab, coupled with their growing 

overall presence in British and American universities, it is not unreasonable to speculate 

that they are key, if not the main sources of labor hours and brain power driving (life) 

academic research production. Dr. Wang, a life scientist working as a postdoc at SWU 

suggested that behind every successful Anglo-American scientist is a team of postdocs 

from Asia. As he put it: “As a group we [Asian postdocs] are invisible, but we do 

everything in the lab.”  

 Day-to-day management. The labor value of postdocs extends beyond research 

output. Since postdocs spend most of their time in laboratories they are able to take on 

day-to-day lab management responsibilities, effectively buffering faculty members from 

the small tasks that are necessary for keeping a lab up and running. For example, many 

postdocs reported that they are responsible for making sure laboratory equipment is 

working and placing orders for consumables when supply stocks run low. Other 

responsibilities postdocs reported being involved with is machine calibration, toxic-waste 

disposal, supervising technical staff, and maintaining an up-to-date bibliographic 

database of research related to faculty supervisors area of expertise. In short, when 



 135 

postdocs are hired they become an extra layer of research labor separating faculty 

members from ground-level production. 

 Supervising graduate students is another way that postdocs create a buffer 

between faculty members and what goes on in the lab. As a faculty member and postdoc 

explained:  

If it is a PhD student in the lab I have to go down there and spend quite a lot of 

time ... but I guess it would be nice to have a bit of a buffer between the day to 

day little issues that PhD students have (Dr. Tate / engineering senior lecturer / 

NU). 

 

My supervisor doesn’t have time to do a lot of supervising, so for them to ask a 

technical question, you know, they cannot just go to my boss and ask, ‘how can I 

operate the machine?’ So often they come to me and ask for help and training or 

whatever (Dr. Mok / engineering postdoc / NU). 

 

Findings related to the amount of time postdocs spend supervising students are 

mixed. About half of the postdoc participants reported that they spent time supervising 

graduate and undergraduate students, and about half reported that they did not get 

involved with student supervision. Nearly every faculty member interviewed, however, 

indicated that they saw lab-based student supervision as part of postdoc responsibilities.  

Why international postdocs? 

 Thus far I have presented findings explaining the increases in the numbers of 

postdocs through the meaning of their work without specific reference to nationality. Yet 
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nationality is central to this study and vital for understanding the role of postdocs in the 

US and UK. Over half of all postdocs in the US and a significant minority in the UK 

come from aboard.  And, as briefly discussed above, international postdocs often 

experience unequal working conditions in comparison to their domestic colleagues. Not 

only is the number of postdocs increasing in absolute and relative terms but the number 

of international postdocs is also increasing.  In part this has to do with supply and 

demand conditions in the US and UK and around the world. However, when given the 

choice between international and domestic postdocs, faculty members appear 

increasingly to prefer hiring postdocs from abroad. This section presents findings 

exploring why faculty members chose to hire postdocs from abroad. 

 Local demand and global supply.  In a recent essay on the future of the scientific 

workforce, Zumeta and Raveling (2002) argue that in the United States, as well as many 

other western countries, the country’s most promising young people are not choosing 

careers in science and engineering, causing the country to import much of its scientific 

talent.   According to them, career rewards versus time to train make science and 

engineering careers unattractive to born Americans. At the same time science training 

capacity in other parts of the world has dramatically increased, creating supply and 

demand forces that meet at point of equilibrium where a substantial share of the country’s 

stock of scientific labor comes from aboard.  Findings from this study support their claim, 

at least in part.  

Professor Duda, an engineer and department head at SWU believes that increased 

demand for postdocs in his field, coupled with declining domestic supply explains the 

prevalence of foreign nationals in postdoctoral positions in his field. According to him, 
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US nationals are, through a cost benefit analysis, making rational decisions not to pursue 

research careers. Time to train versus the compensation relative to other professions 

discourages Americans from wanting to become engineering faculty members, and 

therefore from earning engineering PhDs and working as postdocs:  

You know, someone with a PhD in my field might start at [$120,000] and that 

requires, you know, eight years, nine years to obtain that degree. Whereas 

somebody [who] becomes a radiologist, it takes 11 years to do that, would start at 

$380,000. So the calculus is quite simple (Professor Duda / engineering / SWU). 

 

 Conversely, growth in higher education and science capacity in Asia and other 

places around the world has increased the supply of candidates for postdoctoral positions 

in British and American academic science and engineering. Among the 22 faculty 

members who participated in this study, the share of postdocs they had supervised who 

came from abroad ranged from 25 to 100 percent. All reported that when they advertise 

new postdoc positions, the majority of all applications come from abroad and applicants 

from China and India are by far the most numerous. For example, Dr. Cruz, an associate 

professor at SWU estimates that “[something] like 95 percent [of postdoc applications] 

that have come have been foreign born applications.” The proportions of international 

applicants Dr. Cruz has received is higher than that of other faculty members but it is not 

uncommon for faculty members to report that 60 or 70 percent of all postdoc applicants 

come from aboard. In fact, a number of faculty members reported frequently receiving 

unsolicited enquiries about postdoc opportunities from researchers in other countries.  

Although these unprompted applicants rarely lead to job offers, they do help to 



 138 

demonstrate the magnitude of global postdoc supply. According to Professor Peters, 

university websites are the portal for this global supply: 

The university website is constantly accessed by an enormous number of people 

looking for posts and I dare say that I get at least one unsolicited request for a 

postdoctoral post a week… but remember the vast majority of those will be from 

one of two countries, China or India! (Professor Peters / life sciences / NU). 

 

Making active choices. Underlying the supply and demand explanation for why 

there is a growing presence of international postdocs in the research labs at universities in 

the US and UK is an assumption that exogenous forces shape the labor market for 

postdocs. To an extent, evidence suggests that this is true. Yet when given the choice 

between domestic and international candidates, many faculty members choose to hire the 

candidate from aboard.  The reason why faculty members seem to be making these 

choices are not immediately apparent. In both the US and UK it costs less in time and 

resources to hire local candidates. Additionally, in both countries there are limited 

opportunities to find funds in the form of training grants to pay for international postdocs’ 

wages outside of normal research grants. When pressed if there is a difference in the 

work between domestic and international postdocs, most faculty members indicate they 

see no differences, or that they do not have sufficient data to make a determination one 

way or another. However a handful of faculty members indicated that they feel that 

international postdocs are better workers. 

The comments of two life scientists who gave particularly frank interviews are 

useful to demonstrate this point. When asked about the differences between UK and 
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European postdocs and postdocs from outside of the EU, Professor Peters (life sciences / 

NU) explained that he preferred to hire non-British postdocs because he felt they have an 

“adventurousness” that is useful in the lab. He went onto say that Chinese postdocs were 

they best workers, explaining; “Chinese work their socks off, they are constantly, all the 

time working hard.” Professor Crookshanks (life sciences / SWU) offered a similar 

impression. His “sense is that these foreign postdocs and graduate students tend to think 

being a scientist is a privilege and many of the American kids tend to view it as a right. 

And what that translated to is the commitment and the degree of effort.” 

Many postdocs from Asia feel that their work is conditioned by their race and 

nationality. Dr, Kim, a postdoc in the life sciences at MAU said, “I think many American 

PIs hire [Asian postdocs] because they expect us to be quiet people who like to work 

hard.” All of this suggests that increasing numbers of international postdocs, especially 

from Asia, are related not just to external supply and demand conditions but an 

embedding of the international division of labor in the capitalist global economy into the 

organizational structures of academic research. If Asia’s position in the global economy 

has become the “workshop for the world,” as it is often quipped, Asian postdocs are the 

“quiet” or “invisible” producers of Western science.  Furthermore, faculty members may 

also find Asian postdocs attractive because they have less pressure to train them to 

become faculty members. This is related the fact that Asians are temporary visa holders, 

that they often have limited English skills, and the assumption that Asians are “quite” 

people how do not demand advancement opportunities. The role of international postdocs 

in the global division of labor is discussed further in Chapter 5. 
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Differences by country and discipline 

 The trend towards an increased international postdoctoral presence is more or less 

consistent across country (US and UK) and discipline (life science and engineering). Still, 

there are some important differences by country that warrant discussion.  

 National differences.  In general, there seem to be more postdocs and more 

postdocs from abroad in the United States than in the United Kingdom. These differences 

are explored in more detail in the subsequent section; however, it is worthwhile to touch 

upon them now. In the UK, postdoctoral positions and PhD students are typically funded 

through two different revenue streams. Doctoral students are generally supported by 

“studentship” funding from various higher education and research funding councils, 

whereas, postdocs are paid through research grant funds. Among faculty and university 

administrators, there is a general sense that doctoral studentships have remained 

relatively steady and, since the Labour government came to power in 1997, participants 

in this study have experienced a modest increase in research funding. However, they have 

not found that there is an active diversion of funds once used to support PhD students 

now going towards paying postdoc salaries.  In the US, PhD students and postdocs are 

generally funded through research grants. In this funding structure, faculty members are 

able to make an active decision of diverting resources from PhD support to postdoctoral 

employment. Furthermore, faculty in the US have the latitude to use research grant 

monies to support international as well as domestic PhD students while UK studentship 

funding is generally restricted to UK (or EU) nationals, which may suppress the supply of 

potential international postdocs in the UK. 
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 Disciplinary differences.  Life sciences labs tend to have more postdocs as well as 

more postdocs relative to graduate students. This difference between life science and 

engineering fields is, in part, a historical artifact. The postdoctorate began in the life 

sciences and has been a requirement for an academic career in the life sciences for a 

longer period of time than in engineering fields. Furthermore, in both the US and UK 

there are simply more PhDs awarded each year in life sciences than in engineering fields. 

However, the proportion of postdocs who come from abroad seems to be much higher in 

engineering fields. In fact, engineering faculty members in some sub-fields feel that it is 

all but impossible to find domestic postdoctoral candidates. This is generally accounted 

for by the historically robust labor market for bachelor degrees in engineering in both the 

US and the UK. In other words, there is a general consensus that few British or American 

students seek graduate degrees in engineering because they can get good jobs with just a 

BS, which is not the always case for life scientists.  

  

Two expressions of academic capitalism in the new economy 

In this section I turn explicitly to the theory of academic capitalism in the new 

economy (Slaughter & Rhoades, 2004). Academic capitalism in the new economy 

predicts that modes of teaching, learning, and research in higher education will 

increasingly move into markets that are perceived to yield higher revenues and prestige. 

Faculty, students, and administrators are forming new circuits of knowledge that are 

stitched into market and market-like production. Much of the research attention that has 

been given to academic capitalism has focused on revenue generation and technology 

transfer. In this study I have found the academic capitalism is most useful for explaining 
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international postdoctoral employment when it is understood as a production regime 

defined by the labor arrangements, relations, and management practices of academic 

research. Specifically, I have found that international postdoctoral employment is related 

to two expressions of academic capitalism, the divisions of which fall along the national 

boundaries. 

In the United States, international postdoctoral employment is related to a lab 

management production model while in the UK international postdoctoral employment is 

part of a project management production mode. There are similarities between these 

modes; mainly in that they are both enterprise models of academic production where 

capitalist management practices structure the organization of research. Each model can be 

understood as describing enterprise systems. In the US, these systems are loosely 

coupled, with individual labs operating largely independently. In the UK research 

projects are part of a more tightly coupled academic enterprise systems.  These 

differences are explained through an analysis of interactions between individual agency, 

policy and social structure at national and institutional levels.  

Lab management 

 In the United States international postdoctoral employment can be understood as 

both a result of, and contributing to, lab management models of academic production. 

Lab management models are organizational expressions of a capitalist academic 

production regime in which faculty members act as entrepreneurs running small scientific 

enterprises. In this model, the laboratory is the basic unit of production in the 

organization of academic research.  Laboratories can be understood as only loosely 

coupled to academic departments and “the university.” Faculty members’ relationship 
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with the institution is similar to that of tenants and landlords, where faculty members 

“lease” space within universities in exchange for paying a “rent” by bringing in grants 

and producing research. This represents a shift in the social relations of the academy 

whereby university administrators’ role is now less to protect and support faculty 

members and more to hold them accountable for generating income (Polstar, 2007).  

 Feeding the lab. In classic economic theory there are three factors of production: 

1) land; 2) labor; 3) capital (Smith, 1776/1976). Under lab management models of 

research production, the lab is conceptualized as the engine of productivity, churning out 

units of production (publications). Land is lab space in this case. In order to keep the lab 

running, faculty members must bring in enough grant money to pay the rent. As Dr. 

Patel, an administrator at SWU explained, “You lose your lab space after a while if you 

don’t bring in enough funding.” Even tenured professors face pressure to bring in enough 

research funding to justify laboratory space. For Dr. Patel, the loss of lab space 

jeopardizes professors’ status as a legitimate faculty member in a research university:  “If 

you lose your lab space then what are you going to do? You are just going to teach and 

that’s it. It is not a pretty situation.” 

 Research grants are the capital necessary to finance research. In order to attract 

research grants, faculty directed labs must be productive and produce sufficient number 

of publications. Graduate students and postdocs supply labor in faculty directed academic 

research production. Like other enterprises, the most successful research laboratories are 

those that produce high yields at low costs. Hence, faculty members hire postdocs to 

increase their publication production level while lowering the cost of each publication. In 

making management decisions aimed at maximizing unit cost production, faculty 
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members often strategically choose to employ international postdocs for the reasons 

outlined above. In this way, international postdoctoral employment can be understood as 

part of a strategy to feed the lab. 

 Lab management strategies in organizing academic production are not necessarily 

aimed at privatizing academic outputs in order to yield personal financial benefit for 

faculty members. To put it another way, the participants of this study agreed that if they 

were after high incomes they would leave academia and go into industry.  I found little 

evidence of entrepreneurial activities designed to enrich individuals and very few 

industry-university collaborations. Rather, lab management models are connected to an 

embedding of capitalist production regimes through the reorganization of traditional 

university activities; namely, not-for-profit academic research. These models are 

constructed, in part, by the interaction between individual postdoctoral employment 

practices and national and institutional policies. 

 National policy. Convergence, or boundary blurring (Slaughter, 1993), among 

federal immigration policy and federal agency science funding regulations, and industrial 

interests, faculty members are given a great deal of latitude to source laboratory labor 

from around the world.  In Chapter 2 I showed that federal immigration policy privileges 

universities over industry in the ability to source skilled labor form abroad. The findings 

from this study show that, in practice, immigration policies place relatively few 

restrictions on faculty members who chose to hire postdocs from aboard. The experience 

of international postdoctoral employment stands in marked contrast to the prevailing 

immigration environment in the US, which is affecting other aspects of university 

internationalization (Maldonado-Maldonado & Cantwell, 2008).  I did encounter a few 
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stories in which international postdocs faced unnecessary bureaucratic hurdles and delays 

during the visa process and faculty members reported that it is impossible to hire 

postdocs from a handful of countries around the world (Iran is the most common 

example). Only one faculty member from the US reported even experiencing substantial 

difficulties securing visa for a postdoc they wanted to hire, and in that one case the 

postdoc in question was from Iran. Most postdocs reported the visa process was smooth. 

Take the example Dr. Lopez (engineering postdoc / SWU) who is from Ecuador.  It took 

him only a few weeks to secure a visa from when he was offered a postdoc position: “I 

didn’t have the visa that moment [I was offered the job, so] they had to wait for me like 

two weeks, okay.” 

 International postdocs can be hired on either H1-B skilled work, or J-1 academic 

exchange visas. There are no restrictions on J-1 visas and universities have no cap on the 

number of H1-B visas they can sponsor. Although there is a technical requirement that 

H1-B visas be issued only when there is not a suitable domestic candidate, none of the 

faculty members who participated in this study indicated that this requirement affects 

recruitment.  Further, universities have found powerful allies in industry to help keep 

academia’s latitude in international hiring. Bill Gates and other business leaders have 

joined universities in lobbying congress to keep the academic H1-B exemption. 

According to Dr. Handel, an administrator at MAU: 

I know we [higher education] keep winning this battle [to keep immigration 

policy open for universities] but I think it is Microsoft who is really winning this 

battle… because Bill Gates goes down there [to Congress] and says he needs H1-

Bs. 
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 Given this relatively open regulatory environment surrounding academic 

immigration, individual faculty members who hire international postdocs act as de facto 

immigration agents. Nearly every postdoc interviewed in the US believed that they would 

not be able to live and work in the United States if not employed as postdocs at 

universities. In choosing to hire a postdoc from aboard, faculty members effectively 

decide who, among academic researchers, enters the country and who does not. 

Moreover, not only are faculty members given the latitude of who to hire, they are also 

given leeway about the labor conditions of international postdocs because they can 

choose what visa type (typically J-1 or H1-B) postdocs will hold. In order to attract 

strong candidates, some faculty members offer H1-B visas, which are typically favored 

by postdocs because they are renewable, somewhat portable, and can lead to permanent 

residency. Hence, in lab management production models, individual faculty members are 

immigration gate keepers. For example, Dr. Wang chose to work as a postdoc at SWU as 

opposed to more prestigious American universities because he was offered an H1-B  (… 

“when I went to Duke University they said that they cannot offer me this type of visa 

[H1-B] so I basically I cannot go there”). Other faculty members chose to employ 

international postdocs on J-1 visas to restrict their mobility. This is discussed further 

below and in Chapter 5.  

 Converging with an open immigration environment, major federal funding 

agencies also give faculty members a great deal of flexibility in making postdoc 

employment decisions. The National Science Foundation (NSF) and the National 

Institutes of Health (NIH) were the most common and principle sources of funding for 
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the faculty members who participated in this study. Neither funding agency has 

restrictions on how faculty members use their grant monies to employ scientific labor. 

Grant applications require specifying a budget but in practice the NSF and NIH do not 

infringe on a faculty member’s prerogative to hire gradate students or postdocs nationally 

or from aboard.  As Professor Roth (life sciences / SWU) said of the NIH, these agencies 

“…don’t care, so far as I can tell, what so ever.” This permits faculty members not only 

to hire postdocs as they see fit, but it also allows them to hire postdocs from virtually 

anywhere in the world. In sum, the convergence of national immigration and science 

funding policies allow faculty members to act unilaterally in making management 

decisions to source lab labor from locations around the world and under the conditions of 

their choosing.  

 Local. Local institutional policies and regulations also interact with faculty lab 

practices in the construction of lab management production models. At both MAU and 

SCU, human resources and international affairs offices act in the background of 

international postdoctoral employment, facilitating faculty decisions but placing no 

restrictions on faculty autonomy. International affairs administrators at both universities 

process immigration documents and helped faculty members and international postdocs 

secure visas but did not play an active role in deciding who would receive a visa and 

what visa type postdocs should have. Likewise, at both universities (completing) posting 

postdoctoral positions on the official university job site is required but this typically often 

happens as a formality after the point a hiring decision has been made outside of the 

official human resources channels.  Some postdocs even reported that they did not fill out 

the university application until after they began working. Furthermore, faculty members 
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feel that department heads and other academic administrators are entirely indifferent 

about postdoc hiring decisions. One faculty member at MAU (Dr. Marsh / life sciences) 

even reported getting a loan from his department head to hire an international postdoc in 

order to generate data necessary to win a major grant, at which point the department was 

repaid.   

 Despite these similarities, there are also important institutional differences that 

interact with faculty practices. At SWU the lab management model seemed more 

entrenched in lab-level production regimes than at MAU. And faculty members at SWU 

had the impression that the number of postdocs had increased markedly over the past 

several years, whereas postdoc appointments seemed steady at MAU. A particular 

institutional policy appears to explain these differences. On top of the direct salary, when 

supporting postdocs and doctoral students, faculty members are required to pay a 

proportion of the salary known as the employee related expense rate (ERE rate). ERE 

rates are used to pay for things like fringe benefits including health care and, in the case 

of PhD students, tuition remissions. University sources show during the 2002/3 academic 

year, PhD student ERE rates were 3.2 percent of salary and 19.4 percent for postdocs. 

When making unit cost of production calculations, these highly uneven ERE rates made 

graduate students relatively more attractive. By the 2007/8 academic year ERE rates for 

graduate students skyrocketed to 32.8 percent for PhD students, but increased only 

modestly to 27.4 percent for postdocs. Much of the increase in graduate student ERE 

rates can be accounted from by rapidly increasing tuition at SWU. These tuition increases 

designed to increase instructional revenue can be understood as tax by the central 

administration on departments and individual faculty members who support gradate 
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students.  This change in finance policy dramatically changed the efficacy calculations 

for faculty members when deciding who to hire for their labs. Reflecting on the 

engineering department he heads at SWU, Professor Duda explained: 

Thinking about it in terms of my department, where, you know, as a department 

head I talk to a lot of faculty members and they are very cynical about it. They say 

why should I pay an insane ERE all of the students when I can get more out of a 

postdoc and it costs the same amount of money. 

 

 Individual agency. National and local policy partly set the structural environments 

in which faculty members act as lab managers. These structures interact with individual 

faculty practices and set the condition for choices that faculty members face.  

Nevertheless, my findings are consistent with the argument in Academic Capitalism in 

the New Economy (Slaughter & Rhoades, 2004) that faculty members are (actively) 

choosing to actively engage in capitalist production regimes. The importance of 

individual agency in lab management production models is no better demonstrated than 

with Dr. Cruz, an associate professor of life sciences at SWU. Dr. Cruz directs a 

relatively small research lab that has realized modest but not exceptional success over his 

faculty career. During that time Dr. Cruz has supervised six postdocs, all from abroad. He 

has a personal policy of only hiring postdocs on J-1 visas. Dr. Cruz explained that he 

selects the J-1 visa because he thinks it is the legally appropriate visa type, but he then 

went on to say: 

The other reason for hiring on a J-1 visa is it is a little bit subversive ... it tends to 

be easier to get into, for example, [SWU] or some of the smaller schools than it is 
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to say get into Harvard. They will come into a place like Southwest and move to 

Harvard if they come into a H1 visa. So that gives them mobility and I don’t want 

that. 

 

In other words, faculty members like Dr. Cruz are actively engaging in lab 

management practices that are transforming the organization of academic production 

because they believe that this behavior positions them better to compete among 

colleagues. 

Project management 

 International postdoctoral employment at the British universities in this study is 

connected with an enterprise model of academic production. Also like the US, this 

enterprise model is part of a capitalist academic regime in which national and 

institutional policy interacts with individual practices. However, in project management 

models, the research project, rather than the faculty directed laboratory, is the 

organizational unit of production. In this model, faculty members act as directors and co-

directors of projects within larger enterprises. Projects are also funded through research 

grants, however, unlike the funding structure in the US where grants typically support the 

research of individual principle investigators, British science and engineering funding 

councils often fund multi-site projects that span multiple research labs or even multiple 

universities.  Faculty members are largely autonomous in how they manage their project; 

however, there are some restrictions that distinguish project management models from 

lab management models of production. The relationship between faculty members and 

universities in this model is like that of management employee and institutional 
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employer, not dissimilar to that of executives and corporations. The finding that 

international postdocs fit into a lab management model of production is consistent with 

other research that has found British higher education is increasingly subjected to “new 

managerialism” in which faculty productivity is increasingly accountable to managers.  

 Staffing the project. International postdoctoral employment can be understood as 

part of a strategy to meet the project’s staffing needs. In project management models of 

production, research projects have a defined set of goals and fixed staffing specifications. 

That is, if a grant funded research project has budgeted one postdoc position, then the 

lead researcher on the project must hire one postdoc, whose selection meets a set of 

criteria, and does not have the flexibility to redistribute those funds into a different labor 

arrangement. The postdoc hired is supervised by one or more faculty members but works 

for the project rather than for an individual, as is the case under lab management models. 

Dr. Hoff’s (lecturer / life sciences /SCU) description of the labor arrangements of 

research in his work and the process by which he hired a postdoc for a specific research 

project help to illustrate the distinguishing features of project management models.  

Okay, I am a lecturer here, I have two PhD students at the moment, there’s a 

postdoc at [working on my project but located at a different university] ... Then 

there are several PhD students who are basically, from – well the thing is we don’t 

work with, ‘this is your lab, this is my lab.’ There is no Hoff lab; it is all much 

vaguer. So there are a bunch of PhD students with other people who I am also 

involved with to various degrees.  
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We got a BBSRC [Biotechnology and Biosciences Research Council] grant, a big 

BBSRC grant and as soon as we got the money we sort of got around the table 

very quickly and said ‘okay do we know anyone already who would be really, 

really suitable for that job?’ Well I knew [the international postdoc who was 

hired] very well and the [investigator] at Imperial also knew her to some degree 

so we both said immediately that she would be really good. The third 

[Investigator] at UCL had never met her and wanted to see her. So basically we 

got her over for an interview and she really impressed [the third investigator] and 

that was it (Dr. Hoff / lecturer / life sciences / SCU). 

 

 As indicated in Dr. Hoff’s statements, production is organized around a set of 

projects rather than an isolated lab. Projects include supervising PhD students’ research 

but also carrying out grant research. When postdocs are hired to work on grant research 

projects they are selected based on their ability to meet the needs of the project. 

Furthermore, faculty members do not have unfettered latitude to hire whoever they wish 

to conduct project research. There are restrictions based on the funding structures of 

grants, British and EU policy, and institutional regulations.  Furthermore, all hiring 

decisions must be suitable to all faculty members of the project group. 

 National / Regional policy. British national and European Union labor, 

immigration, and scientific funding polices interact in ways that shape the role of 

international postdocs in project management production models. Research funding 

councils do not put restrictions on where postdocs come from, however, they do limit 

how grant monies can be used. Only funds dedicated to hiring a postdoc can be used for 
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this purpose. Furthermore, when writing grants, many faculty members reported that 

funding councils demanded strong justification for including postdocs in research grant 

proposals.   

As in the United States, British universities are not capped in the number of work 

visas they can sponsor, effectively privileging higher education over industry in the 

ability to recruit from aboard. However, EU policy demands that qualified EU nationals 

be selected for all academic posts, including postdoc positions, over foreign nationals. In 

one sense, this makes it easier to hire international postdocs in the UK because anyone 

from the EU can be given a job without needing a visa and is legally identical to a British 

national. Yet, in another sense, it makes it more difficult to hire postdocs from other parts 

of the world because faculty members feel compelled to comply with this policy. In fact, 

it is the impression of most of the British based faculty interviewed for this study that the 

UK Home Office reviews international postdoc visa applications to ensure that EU 

nationals were given priority in the hiring process (although they gave little evidence as 

to how this could actually be determined at the national level). Further, even though 

British and EU nationals are legally identical, some faculty members interpret this policy 

to mean that UK candidates should be given first priority. As Dr. Tate (engineering 

lecturer / NU) explained, “If there is a UK candidate that makes the specs you have laid 

down then you should have hired them but if there isn’t that candidate then you can go 

overseas either from within the EU or worldwide.” 

 Also unlike in the United States, faculty members at British universities do not 

have a choice in they type of visa international postdocs will receive. In fact, there is only 

one type of visa (leave to return) and work permit that is applicable for international 
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postdoctoral work. Work permits are automatically issued for the scheduled length of the 

project and although they are not directly portable, noting prevents international postdocs 

from talking a new job and getting a different work permit. This restricts faculty 

members’ ability to set the conditions of international postdoctoral labor.  

 European labor law also places restrictions on international postdoctoral 

employment and forces faculty members to think of their projects as part of a larger 

enterprise (the university). Any employee (including all postdocs) who works for a 

university on short-term contract for a period of more than five years must be made a 

permanent employee. This creates a situation where faculty members are unable to hire 

the postdoc candidates of their choosing if employment will bring them beyond the five-

year threshold, because the university will be required to make the postdoc a permanent 

member of staff who is entitled to a severance package when the project is complete. 

 Institutional regulations.  In project management models of academic production, 

institutional regulations more directly interact with national and regional polices in ways 

that shape international postdoctoral employment. On the one hand, local structures can 

be understood as the institutionalization of national and regional policy. For example, 

human resource departments at both SCU and NU actively enforce compliance with 

British in EU immigration policy, while at SWU and MAU Human Resources acts more 

as a support infrastructure. On the other hand, institutions regulatory structures can be 

understood as contestation between local professionals who wish to use their professional 

positions to shape projects within the enterprise. Several examples are useful to 

demonstrate how local regulations help to define the role and status of international 

postdocs in the organization of academic production.  
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 Participants (both faculty members and postdocs) report significant involvement 

by human resource professionals in the hiring process for international postdocs. Most 

often, a representative from Human Resources actually sits in on postdoc interviews. 

Ostensibly, their purpose of their participation is two fold. First, HR professionals assess 

the appropriateness of individual candidates for the postdoctoral position in terms of 

meeting the specified qualifications and skills outlined in the job announcement. Postdocs 

are employed to perform specific, pre-defined tasks within the grant project, and are 

assessed on the ability to carry out those specific tasks. This task-oriented approach to 

research projects not only affects the ways in which postdocs are hired but is also related 

to their role in research production. Publications, like in the US, are essential for 

researcher career advancement and promotion; however, publications are not necessarily 

the end goal of research projects. In many cases completing the research specified in the 

grant is the first objective. This means that postdocs are sometimes encouraged to not 

work on research that will lead to publications, and ultimately advance their careers, but 

are directed to complete the project instead. For example, Dr. Mendoza, an engineering 

postdoc at NU, complained that he was not able to do the things that would help him get 

a faculty job but was instead directed to work on tasks that would satisfy granting 

agencies and put his bosses in position to secure another grant. Dr. Richoux, also a NU 

engineering postdoc explained: 

At some point we are having to say, its is very interesting but it doesn’t fit with 

the grant we have and that probably will be the next step. This is a sophistication 

or something that maybe is of interest but that is not one of the aspects we are 

going to focus on now. But that is the model, and we will do that after what we 
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are doing now, so we are saving it for later, … okay, I have to be kind of efficient 

in the line of research. 

 

The second apparent reason that Human Resources professionals are directly 

involved as to ensure the hiring process is in compliance with EU and British labor law, 

for example in giving priority to British and EU nationals. A result of this activism on the 

part of human resource professionals is that it creates tension with hiring faculty 

members who sometimes feel that their professional autonomy is being encroached upon. 

Hence, in project management models Human Resources act as immigration gate keeps.  

Professor Davies, a life scientist at NU, explained that human resource professional 

managerialism forces him and his colleagues to take extra care when going through the 

process of hiring a postdoc so that they are not forced to hire someone they wish not to 

work with: 

At the end of the interview we mark up a score-sheet ... that effectively grades the 

candidates, assessing whether they are intrinsically appointable ... We tend to be 

very vigorous about that because if your chosen candidate drops-out HR will say, 

‘well you said this person is appointable so why don’t you want to take them?  

 

 Another example of interactions between national and regional policy and 

institutional policy that affects international postdoctoral employment is the “no 

redundancies” policy at NU. This policy states that no academic employee, from Vice-

Chancellor to postdoc can be made redundant, or laid off. On face value this seems like a 

policy to protect the jobs of academic staff. Yet many faculty at NU interpret the policy 
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differently. According to them the policy was set after the EU required that all academic 

employees be made permanent after a period of five years in order to prevent having to 

make severance pay to long-term postdocs, including even postdocs who receive 

individual fellowships for British and EU funding councils. This forces faculty members 

to think about the labor regulations of the enterprise as a whole when employing postdocs 

for specific projects, not just about productivity gains for their own research. A number 

of faculty members felt that this policy was having an adverse impact on the quality of 

research that could be undertaken at NU. Take for example Professor Peter’s assessment 

of how this policy affects postdoctoral employment: 

And so we are doing everything we possibly can to get the Vice-Chancellor to 

change that policy because actually, our academic standards will just fall if we 

aren’t allowed to collect these people who get these fellowships. They are highly-

selective, highly-competitive. They are the best and brightest people and that is 

exactly the life-blood of any university and so we are being constrained. 

 

Finally, one more example from NU helps to show how local polices are involved 

in defining the role of postdocs within project management models of production. 

Professor Daniels is head of an engineering department at NU. Professor Daniels permits 

faculty members in his department to essentially hire whoever they wish as postdocs for 

their research projects, but requires that all official job offers come through him. As he 

explained: “All the job offers have to come from me. I have told the staff that if I am not 

involved in the interview for a postdoc, they can give me their preference but they cannot 

offer it themselves, that has to come from me.” Each hiring recommendation is reviewed 
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to assess if the hire fits in with the departments goals. Furthermore, Professor Daniels, 

gives faculty members in his department recommendations about what types of projects 

they should pursue and how they should be staffed in order to best position the 

department within the university and the field.  

Hence, in project management models research projects are more closely coupled 

with departments, institutions, and national policy bodies (e.g. funding councils). To 

extend the enterprise simile: Universities are like state directed enterprises in the business 

of scientific production. Faculties and departments are like major divisions of the 

enterprise. Projects are directed by faculty members out of divisions and often in 

collaboration with faculty from other divisions, or even other state enterprises. Project 

performance accountability is managed at the state (thorough the REA, for example) and 

enterprise level (through human resources oversight, for example). The role of postdocs 

is to support the enterprise by executing the tasks necessary to complete the projects. 

International postdocs are often employed for the reasons discussed in the previous 

section, though enterprise regulations limit the conditions of international postdoctoral 

employment. 

 

Mode 2 applicability 

In this section I assess the applicability of concept of Mode 2 knowledge 

production in explaining my organizational findings on international postdoctoral 

employment. Like academic capitalism in the new economy, Mode 2 (Gibbons et al, 

1994) is another potentially useful concept for understanding the role of international 

postdocs in the organization of research production. The Mode 2 concept has potential 
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utility for at least two reasons. First, Mode 2 is a theoretical concept addressing the 

conditions through which knowledge production occurs. In this sense, Mode 2 is not a 

type of knowledge, but a way that knowledge is produced. Mode 2, therefore, has the 

potential to explain the ways in which international postdocs are incorporated into the 

organization of research production. Second, Mode 2 is related to higher education 

scholarship that connects the process of internationalization with organizational change at 

universities (Clark, 1997; Scott, 2000). Hence, using this concept has the potential to 

connect the role of international postdocs in research organization directly to 

internationalization processes.  

 Despite the potential utility of Mode 2 as a concept for explaining the role of 

international postdocs in research organization, the findings from my study show mixed 

results in the explanatory power of Mode 2. In this section I report findings from my 

study that addresses the empirical applicability of Mode 2. Gibbon’s concept is able to 

explain some but not all aspects of international postdoctoral employment and research 

organization. Overall, Mode 2 seems to have more descriptive than analytical usefulness 

in understanding shifting modes of academic production. The concept is more aptly 

applied to the UK project management model, though, what is not clear is if project 

management structures have been purposefully designed to look like Mode 2 (Gibbons 

concept has a lot of cache in the UK) or if Mode 2 is predictive of changes underway in 

the organization of research. 

Empirical applicability of Mode 2 

 As discussed in Chapter 2, Mode 2 is a departure from the departmental / 

discipline model of academic production (mode 1) that Gibbons and his colleagues assert 
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had organized knowledge production in the past. Mode 2 is characterized by six points of 

departure from mode 1 knowledge production, each of which Scott (2000) sees as 

pertinent for the organization of universities. Findings from this study address each of the 

five features of Mode 2. 

 Applied. Mode 2 research is conducted for some applied purpose, to solve an 

immediate problem. Applied research is distinguished from basic research, often 

described as curiosity driven investigation. Among all aspects of Mode 2, findings from 

my study most strongly support the idea that academic research is shifting to address 

applied problems. Let me give just a few examples of the types of applied research that 

the postdocs in my study were conducting: engineering bone saws for improving 

orthopedic surgery; reengineering bread ovens to increase efficiency; cell biology 

research on how metastasized tumors cause bone pain; software engineering for enhanced 

visual effects in video games; developing techniques for predicting Alzheimer’s disease; 

and research on the biochemistry of cretin types of cancer cells believed to be related to 

cancer treatment efficacy.  

The mode of research that postdocs conducted is applied, but so are the conditions 

of their work. Postdocs are hired for projects and in labs to produce results. In this way 

they are applied to a set of pre-defined research problems. This is most clear in the UK 

where many faculty reported that PhD students worked on basic research while postdocs 

were slotted to find solutions to applied problems.  

 It should be noted that while this finding supports Mode 2, academic capitalism 

can also speak to the prevalence of applied work. Applied work is valuable for external 

constituencies and often for high-end market consumers. Although the projects listed 



 161 

above are largely examples of research addressing important social problems (case in 

point: efforts to cure cancer), they also have great market potential. It is not too cynical to 

note that many of the applied problems investigated by postdocs in this study are 

problems that affect rich people and rich countries. To put it another way, there was a 

notable absence of applied research affecting poor people and poor countries. Biologists 

researched cancer rather than infectious disease. Engineers worked on improving high-

end graphics rather than lowering the cost of technology for those excluded from the 

benefits of telecommunications. In effect, many postdocs from developing countries are 

working at low wages in developed countries to solve the problems experienced by 

affluent people. 

 Transdisciplinary. Another feature of Mode 2 knowledge production is that it is 

transdisciplinary. For Gibbons, transdisciplinary knowledge production occurs when the 

epistemological disciplinary boundaries that have organized academic research are 

dissolving. To provide an example, researchers working on nanotechnology treatments 

for liver disease would not be doing biological research and engineering research but 

would be doing liver disease research. I found little evidence of transdisciplinary research 

in this study. Postdocs are employed in disciplinary work, drawing on their disciplinary 

expertise, often in discipline based laboratories or projects. Even when projects are 

interdisciplinary, the work of individual postdocs is disciplinary: 

I see my self as a computer scientist learning some interdisciplinary skills. 

Actually, at this point I really rely on my supervisor to talk with biologists, I just 

don’t speak their language. So in that sense I do work with people like my advisor 
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who are really interdisciplinary but for me the disciplines are still pretty distinct 

(Dr. Jones / engineering postdoc / NU). 

 

In fact, the disciplinary inclusion of postdocs in interdisciplinary research 

challenges the notion of transdisciplinary more than it partially affirms it. Take for 

example Dr. Marot (life sciences assistant professor / SWU): 

I may want to hire someone [a postdoc] who is a bit outside of what we are doing 

to get some kind of different expertise. So someone who comes from a physics 

background and wants to work on biological problems … it will bring something 

different to the lab that we could all benefit because it would be different 

expertise.  

 

For Dr. Marot, bringing a physicist into her life sciences lab will add to her research 

precisely because the physicist comes from a different disciplinary background. 

  Heterogeneous. Knowledge generated through Mode 2 is produced 

heterogeneously. Universities, Gibbons posits, are no longer the only places where 

knowledge production takes place. Rather, knowledge is now produced at many types of 

organizations in many different geographical locations. This has two implications for 

international postdoctoral work. First, given the increase in the number of international 

postdocs working in British and American universities, it may be that these new 

researchers are involved in new research partnerships across disciplinary boundaries.  For 

example, postdocs may be involved in many industry-academy collaborations. Findings 

from this study suggest that this is not the case. Though a handful of participants were 
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involved in corporate sponsored research, the vast majority of participants were state 

funded. In other words, international postdocs are involved in heterogeneous modalities 

of research; they are a growing group prominently involved in homogeneous (university 

based and largely disciplinary) research.  

 Second, it may be that the increasing number of postdocs is related to a rise in 

cross-border research networks. Again, I found that this is largely not the case. Though 

several faculty members drew on cross-border research networks to source international 

postdocs, most faculty members were involved in research networks located primarily in 

the country where they worked. In other words, faculty members at British universities 

worked most often with other faculty members at British universities and faculty 

members at American universities, worked most often with other faculty members at 

American universities.  Nor did I find any cases where international postdocs were 

clearly helping to establish transnational research networks. To the extent that postdocs at 

British and American universities are sourced from around the world it could be argued 

that there is geographical heterogeneity at least in the source of postdoctoral labor. Yet 

even this measure of heterogeneity requires a caveat. A noticeable share of international 

postdocs came from a handful of universities in major source countries like China and 

India. As Professor Shimran noted (engineering / NU), he only hires Chinese postdocs for 

well-known universities: 

When you are trying to pick up the best you know that most of them are coming 

from the high quality universities in China and it results in sort of enforcing that 

and it becomes a normal practice that they [Chinese postdocs] come from certain 

academic institutions. 
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 Flexible. Flexibility in Mode 2 is characterized by the labor arrangements of 

research groups. Flexibility in research is when research teams come together for the 

purposes of solving a particular problem, and then disband once the project has 

concluded. The constituent researchers then rearrange themselves in various research 

constellations to address new problems. In some ways international postdoctoral 

employment can be understood this way. Postdocs are set pieces in the labor arrangement 

of research that move across borders to briefly join research groups before braking away 

to join a different groups. For instance, a number of the postdocs who participated in my 

study had previously worked as a postdoc in a different country and expected to work as 

postdocs again once their contracts ended.  

Yet from a different point of view, international postdoctoral employment 

represents more rigid research labor arrangements. International postdocs are bound to 

their supervisors and to their jobs by virtue of the fact they are dependent on their faculty 

supervisors for their livelihood and right to do research, and on their job for their right to 

remain in the country. These labor arrangements have generated what are, in my 

estimation, a set of hierarchical and rigid labor relations, rather than labor flexibility.  The 

distinction between flexibility in geographical movement and flexibility in career 

movement is discussed at greater length in Chapter 5. 

Widely accountable. Mode 2 knowledge is produced under the conditions of 

broad accountability. The idea being that research is now held to account not only to the 

internal standards of academia but to government, business, and society at large. I have 

argued that part of the reason that international postdocs are becoming more common at 
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universities in the US and the UK is that faculty members are increasingly subject to 

managerial accountability, which prompts them to maximize on unit cost of production 

efficiencies by employing postdocs from abroad. To some extent these accountability 

measures can be seen to be coming from the government; for example the RAE in the 

UK, and higher productivity demands by US funding agencies. Nevertheless, this 

accountability represents a managerial transformation of traditional academic accounting. 

Peer reviewed publications and peer reviewed grant proposals are still the chief metrics 

of accountability; however, these peer reviewed measures are now used punitively by 

university administrators and government bureaucrats. For example, departments that do 

not meet there research targets in the UK face a decline in government support (Radice, 

2008). 

 Reflexive. Finally, Mode 2 knowledge production is reflexive. According to 

Gibbons, researchers involved in Mode 2 are aware of what they are doing, why they are 

doing it and the outcomes of their work. Assessing this feature of Mode 2 from my data is 

more difficult. There is evidence that faculty members actively choose to engage in 

managerial practices. It is also clear that international postdocs chose to work aboard; the 

extent to which they know of the conditions of their labor before hand is unclear. 

Furthermore, there is little evidence that either faculty members or international postdocs 

give a societal purpose to ways in which they conduct their research. For example, 

postdocs may be reflexive about the outcomes of their work –possible medical therapies 

that may result form life science research – but are not reflexive about the ways in which 

this research is conducted. Gibbons describes reflexivity as an awareness of the sifting 

modes of research. Rather, I have found that postdocs and faculty members alike simply 
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want to do research and make decisions based on their values in the way research should 

be conducted and based estimations based on how to use social structures in ways that 

best advance their goals.  

 

Summary of organizational findings 

RQ1: What is the role of international postdocs in the organization of academic 

production in life sciences and engineering fields at research universities in the 

United States and United Kingdom? 

 

 The role of international postdocs in the organization of academic production 

cannot be separated from the definition of international postdoc. That is, understanding 

how international postdocs fit into shifting modes of academic production involves 

determining the ways in which what they do define their role.  As I have argued, the 

postdoctorate is not a singular institution that can be captured in a sentence long 

definition. The international postdoc experiences of all of the participants in my study 

were different: Dr. Yung, a life science postdoc at NU is a researcher who keeps the 

projects of a semi-retired professor up and running; an engineering postdoc at SCU, Dr. 

Lopez is tasked with all of the theoretical modeling work in a faculty directed laboratory; 

Dr. Allubie (engineering postdoc) at MAU works in a shop of international postdocs 

completing US Department of Defense research in a university setting so that the 

government can circumvent the  laws that prevent the hiring of foreign nationals; and Dr. 

Ruiz was hired by his boss (a life sciences professor at SCU) so that he could introduce a 

new technique to the laboratory.  
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 These idiosyncratic experiences highlight the common theme that international 

postdocs are insourced academic scientists whose role within the productive units of 

academic organization is to provide high yield, low cost academic labor. Increasing 

numbers of postdocs can be accounted for by both increasing global supply and declining 

global demand but also by the way hiring professors choose to staff their labs and 

research projects. When asked about the value of international postdoctoral labor to 

research production, Dr. Patel (administrator / SWU) explained:  

I don’t think you can put a value on it. You really cannot put a value on it because 

as I told you out of my list of 66 [postdocs working in the unit I administer] I 

would say 70 percent are international postdocs and postdocs are the ones who 

do a large load of the work, the lab work. See, postdocs are at the perfect point 

where they don’t need to be trained, they are productive already, and that is why 

a lot of PIs don’t want graduate students in their labs because, according to them it 

is a waste of time because you are training. You hire postdocs who at that point 

where they can pick up new techniques, think for themselves you know their 

thought processes are in place, so it is a better bargain for PIs to have postdocs.  

 

 International postdocs can be even more of a bargain for faculty supervisors. 

Bound to their jobs by visa status, subject to stereotypes of having an enormous capacity 

for work, and often lacking the knowledge or confidence to contest their situation, 

international postdocs “work their socks off” for faculty members and are not 

commensurately compensated. A postdoc form Singapore (Dr. Kan / engineering / 

UMA), for example, explained that he made nearly an identical amount of money as a 
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postdoc in the East Cost of the United States as he had as a postdoc in Singapore, but that 

we was expected to work longer hours and his standard of living on that income was 

considerably lower in the US.  

 The work that international postdocs do is indispensable for faculty members’ 

careers. Every faculty member who participated in this study indicated that postdocs are 

absolutely central to their research, which is the most important measure of productivity 

in faculty careers. Postdocs spend nearly all of their time dedicated to research, are well-

trained, highly productive, and are able to produce the research publications that faculty 

members need to advance their careers. Dr. Jansen has worked as an international 

postdoc at three British universities for nearly 10 years. His work is central to his 

supervisor’s career but after nearly a decade Dr. Jansen has seen little progression in his 

own career: 

[My work] is important to his career, yeah, and definitely to his work. I think 

that … this is [my advisors] biggest personal research project and then he has 

other PhD student stuff, but in terms of bringing in publications and that sort of 

thing this is the most important. 

 

 A major finding of this study is that international postdocs’ work consists by and 

large of traditional scientific research. Though much of this work is “applied” in that it 

addresses specific “real world” projects, most postdocs in this study were funded 

through government research grants and were much more focused on research publications 

than patents or technology transfer. This “traditional” research work, however, is 

embedded into entrepreneurial modes of production organized by business-like 
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management and accountability systems. Despite the increasing commonality of revenue 

generation and other “non-traditional” activities within the academy, faculty careers are 

still primarily assessed by the production of scholarly publications. When faculty time is 

diverted from “science” to “business,” postdocs are able to fill the gap by keeping up 

faculty lab, or project, research productivity levels.  

 The case of Dr. Nesved is helpful in clarifying these arrangements. Dr. Nesved is a 

life scientist from Slovakia who is now working as a postdoc at SWU. Her supervisor is a 

tenured-tracked faculty member who, in addition to his academic duties, runs an internal 

data analysis revenue center. Dr. Nesved’s supervisor is one of the few faculty members 

on campus who “owns” an expensive piece of equipment used in biochemical analysis. 

As a university “core service,” Nesved’s supervisor and his technical staff analyze 

samples from other faculty research projects around the university for a fee. This 

revenue-generating service center takes up most of his time; however, his lab is still 

expected to bring in research grants and to publish. Dr. Nesved has been hired to run the 

academic side of the shop. As she explained: 

My boss doesn’t have time for the science only, so he is the director of this “core 

service” or something, I don’t know how you call it, and then of course he needs 

some publications and everything and so that is why he wants to do this science 

part too. 

 

International postdocs are the research power in faculty directed labs and projects. 

The value of international postdoctoral labor is calculated through unit cost of production 
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analysis, though international postdoctoral employment is not purely a function of 

economic forces exogenous to the academy. Trends in global scientific production and 

relative growth of higher education systems around the world, interacts with national 

immigration and scientific funding polices, as well as institutional regulations and 

individual professional practice. In the US, international postdocs feed labs with the labor 

and experience necessary to produce research publications. In the UK international 

postdocs are hired to staff the research projects with qualified and low cost scientific 

labor. Both production models are part of capitalist production regimes embedded within 

academe and represent a shift in the mode of academic production from traditional 

discipline / department Humboltian models. This shift in the mode of production, 

however, cannot be fully described by Gibbon’s concept of Mode 2 knowledge 

production. In other words, while examining the role of international postdoctoral 

employment shows a shift in the political economy of knowledge production, it does not 

show a clear departure from previous models of academic production, but rather an 

embedding of new management techniques into the structures and practices that organize 

academic work. 
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CHAPTER 5: GLOBAL MOBILITY FINDINGS 

  

 This chapter reports findings that address my second research question, which is 

about how postdocs become internationally mobile. Understanding the ways in which 

international postdocs become mobile is important for a number of reasons. Academic 

mobility is the most visible aspect of higher education internationalization, though the 

concept of mobility has been undertheorized (Cantwell, Luca, & Lee, 2009; Lee, 

Maldonado-Maldonado, & Rhoades, 2006). The ways in which postdocs become 

internationally mobile helps to explain higher education internationalization as well has 

to help better theorize academic mobility. Further, the roles of international postdocs in 

local and national systems of production (see Chapter 4) are connected to the process of 

globalization. Exploring the ways in which postdocs become international makes 

advances towards understanding how the political economy of higher education is rooted 

within globalization.  

 In presenting findings on the role of international postdocs in the organization of 

research production, my analytical focus was at the local and, to a lesser degree, national 

and global levels. In this chapter I also draw connections between the local, national, and 

global levels of analysis; however, the bulk of these findings are located at the global 

level. Manuel Castells’ (2001) theory on the space of flows is the lens through which I 

have analyzed findings on postdoc international mobility. The idea behind the space of 

flows is that globalization processes have produced a space in which time-space restraints 

are receding and through which people, ideas, and goods flow. From this perspective, I 

see the global as a space in which agency is exercised that influences and is influenced by 
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local and national structures. These findings are also discussed in reference to higher 

education literature on academic mobility. 

 This chapter is divided three major sections. In the first section I describe the 

process by which international postdocs are hired. International postdocs’ right to reside 

either in the United States or United Kingdom is directly linked to their work as postdocs. 

The process by which they are hired, then, is clearly tied to ways they become mobile. 

The second section reports findings related directly to international postdoc mobility. In 

this section I show how local and global social levels interact and become co-constituent 

and how the space of flows works in academic mobility and question what it means to be 

internationally mobile.  In the third section I summarize the findings related to mobility 

and directly address my second research question.  

  

Hiring processes 

 Studies on academic labor rarely give close attention to hiring processes. For 

instance, Musselin’s (2004) study about academic mobility within the European Union 

addresses the policies that surround faculty and postdoc employment but does not 

examine how individuals are hired. In her study of global scientific networks Saxinean 

(2005) does not address how circular scientific migrants are able to move from one 

country to another by securing employment.  Nevertheless, actual hiring processes are 

important because mobility is inextricably bound to employment practices. A postdoc 

cannot become internationally mobile in actuality without being employed abroad. 

Additionally, unpacking hiring processes helps to understand how some places are able to 

attract researchers from abroad. 
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 The process by which international postdocs find employment in life sciences and 

engineering fields at universities in the United States and United Kingdom is 

idiosyncratic. Just as postdocs’ work is individual, so is the way in which they are hired. 

Even so, I have found that there are two general hiring processes for international 

postdocs. The first is a global sourcing hiring process. In global sourcing processes 

faculty members draw on professional networks and personal connections to recruit 

individual postdocs from abroad. The second is a process of global solicitation. In the 

global solicitation hiring process, faculty members use global scientific spaces to attract 

candidates from around the world for postdoctoral positions.  

Global sourcing 

 A global sourcing process for hiring postdocs involves identifying individuals 

from abroad who are then recruited to work in a faculty directed laboratory or project. 

The notion of recruiting “the best and the brightest” from around the world is a theme 

commonly encountered in discussions about international postdoctoral employment. The 

idea being that in the pursuit of research excellence and in a globally competitive 

environment, faculty members must bring in the strongest possible candidates to 

contribute to their research. Dr. Kingsly, an administrator at SWU, and Professor Daniels, 

an engineering department head at NU described the logic underlying global sourcing:  

So any department that is competitive on an international basis is not going to, I 

think, be reluctant in any way to pursue the more complicated process [of hiring 

from abroad]. They want the best person in that lab and the best person on their 

project regardless [of where they come from] (Dr. Kingsly / administrator / SCU).  
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It is an international jobs market. So the UK only makes up one percent of the 

world’s population, 60 million as compared to 6 billion, so it is not completely 

random of course, um, so a UK postdoc is competing against people from the 

other technological nations, if you like, which includes Western Europe, North 

America, and nowadays places like the Pacific Rim as well and Australia. So 

there is a lot of good people out there and we take the best candidate really 

(Professor Daniels / engineering / NU). 

 

There are two assumptions underpinning Kingsly and Daniels’s comments: first, 

it is possible to measure the qualities that define the best and brightest postdocs in the 

world; second, faculty are able to identify the best and brightest postdocs in order to 

recruit them to their lab. In other words, the global sourcing ideal put forward by Daniels 

and Kingsly is that postdocs are recruited in a global market in which (borrowing a term 

from economics) there is perfect information. For sure, when faculty members hire 

international postdocs they want candidates who are qualified. Yet I have found that Dr. 

Kingsly and Daniels’ statements reflect the ideology of meritocracy that justifies global 

competition in higher education rather than the actual practice of postdoc global sourcing. 

In reality, global sourcing occurs in the context of individual faculty members’ personal 

and professional contracts.   

 Networks. Drawing on professional networks is one way that faculty members 

hire international postdocs through global sourcing processes. Faculty members who 

have extensive contacts and collaborations with colleagues abroad often come into 

contact with graduate students and postdocs that they see as a good fit for their labs or 
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projects. When this happens, faculty members approach potential postdocs and discuss 

the possibility of that person coming to their lab. Professor Crookshanks explained that 

this is the way he typically recruits postdocs: 

I do go abroad frequently and I am always looking for talent. … I usually have a 

scientific meeting or go to one of my collaborative labs to spend some time there 

but I always have my eyes peeled for what looks like good talent. Certainly 

establish pre-relationships with the people I have identified. So some of the 

postdocs I have known sometime well before they finish their degree (Professor 

Crookshanks, life sciences, SWU). 

 

 According to Castells (2001) the rise of transnational networks has increased 

global productivity beyond historical rates of growth. This study cannot show whether 

the exchange of postdocs through professional networks has increased the pace of 

academic production. However, there are reasons to speculate that it has. If postdocs are 

drawn from professional networks, especially when these networks are characterized by 

active collaboration, they will already be trained in their sub-field and their productivity 

advantage of graduate students may be even grater than postdocs hired from outside of 

processional networks.  

The ability to use professional networks is dependent on faculty members’ 

positions. At a minimum, in order to source postdocs globally, faculty members must be 

part of an international professional network (postdocs cannot be recruited through a 

network in the absence of a network). Faculty members who have strong professional 

networks tend to be advanced in their career both in terms of time and level of success. 
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Moreover, the ability to recruit “good talent” whenever you come across it requires that 

consistently having a surplus of research funds that can be used to employ postdocs.  

 Even successful researchers in the UK report that it is sometimes difficult to use 

professional networks to recruit postdocs from abroad. Features of the project 

management model of academic production place several restrictions on this type of 

recruitment. Since Human Resources demands all postdoc hires comply with a rigorous 

accountability process, faculty report that they simply cannot make a job offer when they 

find a good candidate. Another restriction, also related to project management 

production, has to do with the way research is funded. As discussed in Chapter 4, 

research projects in the UK tend to be budgeted in ways that do not allow flexibility in 

the use of research funds. Professor Davies, like Crookshanks, has had a long and 

successful faculty career. He often has the opportunity to recruit talented postdocs from 

abroad but, because of project budgeting, is not typically able to make job offers: 

Well I have had [the opportunity to meet good postdoc candidates abroad] but I 

never actually appointed anybody that way. Although, I have had people apply 

who have heard me talk at one of these meetings and I have met at one of them. 

The problem is that I rarely have a spare salary. If I have a salary I fill it. It is not 

like NIH or NSF grants in the US where an investigator will have a big slab of 

money that there will be sufficient of it to create a new appointment for the right 

candidate. It is rare that we ever have a situation like that (Professor Davies / life 

sciences / NU). 
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 Overall I found that networks are sometimes used to hire international postdocs 

but that most of the cases of international postdoctoral employment in my study occurred 

outside of professional networks. That is, most postdocs were not hired through trans-

national professional contacts. This finding is somewhat surprising given the importance 

of networks in other studies that deal with academic and high-skilled migration (e.g. 

Saxinean, 2005).  

 National and cultural connections. Another way that faculty members globally 

source postdocs from abroad is through national and cultural connections. Many of the 

faculty members who participated in this study were not born-citizens of either the 

United States or the United Kingdom and often maintained strong connections to their 

countries and regions of origin. Often times these faculty members use contacts from 

their home courtiers to recruit postdocs. One example is Dr. Chang, an associate 

professor in the life sciences at MAU who is from Korea and is still in contact with his 

undergraduate advisor. Dr. Chang has supervised three postdocs during his faculty career, 

all of whom received their PhDs at his undergraduate alma mater. Each of Dr. Chang’s  

postdocs have been recommended to him by his former professor.  

 Cultural connections that are not necessary personal also enable some faculty 

members to recruit globally. Postdocs locate potential employers who share language and 

culture and make contact with them, allowing faculty members to select among the 

candidates who contact them. This point is best explained through example. Dr. Diaz, a 

life sciences associate professor at SWU, is from Argentina and her work is well known 

in Latin America. Because of this, many Spanish-speaking researchers contact Dr. Diaz 
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looking for opportunities to work in her lab. Dr. Diaz has successfully sourced several 

postdocs this way. As she explained: 

Because I speak Spanish a lot of people from Latin American countries are 

attracted to come to my lab. Not only postdocs, but you know, students overall. 

And I see that as a positive thing. (Dr. Diaz / life sciences associate professor / 

SWU). 

 

 National and cultural connections are not necessarily the same as professional 

networks, but in some cases they act similarly to networks. These connections between 

potential postdoctoral candidates and faculty members create a familiarity that facilitates 

employment. In the case of Dr. Kim, nation is directly linked with professional networks, 

and it is through this national connection that he sources postdocs. For Dr. Diaz, cultural 

connections are not directly linked to professional networks, but create mutual attraction 

between herself and postdoc candidates.       

Global soliciting  

 Faculty members also hire international postdocs through a process of global 

solicitation. Global solicitation processes are more common than global souring. Global 

soliciting occurs when faculty members advertise postdoc jobs on global forums, 

effectively inviting candidates from all over the world to apply. The Internet is 

instrumental in global soliciting hiring processes because allows faculty members to 

inexpensively reach a transnational postdoc labor pool. Scientific associations, university 

websites, online academic journals, and sites like The Chronicle of Higher Education, 

jobs.ac.uk, and postdocjobs.com are used to advertise jobs. When postdoc openings are 
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posted online they yield many applicants, though the quality of applicant is clearly not as 

targeted as in global sourcing hiring processes. Dr. Merot (life sciences associate 

professor / SWU) explained that when she solicits postdoc candidates online she gets,  

“Fifty to 60 [applicants] but some people are playing. I don’t understand whey they are 

applying.” In other words, although there are many candidates, a smaller number are 

potentially suitable for the position and faculty members like Dr. Merot have to sort 

through the applicants they attract through global solicitation.  

 My findings show that this sorting tends to follow a sequential process. First, 

candidates who are possibly qualified are separated from those who are definitely not 

qualified. Next, faculty members sort through those applicants who are possibly qualified 

and identify a small number of the “best” candidates who will be short-listed. Faculty 

report looking for things like peer-reviewed publications, coming from known 

institutions and or known labs, demonstrated relevant research experience, and expertise 

with specific methods or techniques to identify candidates to short-list. Once a short list 

has been devised candidates are interviewed and references are checked. In some cases 

interviews involved campus visits and job talks, in other cases interviews took place over 

the telephone of by video link. Finally, when a decision about who best to hire is made, 

an offer is extended to that candidate. 

 Clearly, information technology supports global solicitation processes. Without 

the Internet, low cost telecommunications, and technologies like video conferencing, it 

would be more difficult reach and evaluate postdoctoral candidates from around the 

world. IT is central to Castells’ (2001) concepts of networks and the space of flows. 

Technological infrastructure does not simply support global postdoc solicitation 
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processes but, in fact, cannot be separated from the social infrastructure IT has been 

designed to support. In order for postdocs to be mobile across borders there must be a 

common social space allowing interactions between sellers of postdoctoral labor 

(postdocs) and buyers of postdoctoral labor (faculty members and institutions).  All 

spaces are defined by the boundaries that enclose them. In the case of scientific mobility, 

boundaries include the limits of what is considered legitimate science, the bounds of 

methodology and epistemology and the bounds of language. Scientists around the world 

are now included within the circumscription of these boundaries. I understand the 

enclosed space as a space of flows, an area in which individual agency can be exercised. 

In this way, I have found, at least for the individual cases examined in this study, the 

global level of analysis is achieved not by the erosion of national boundaries but by a re-

arrangement of scientific boundaries. Or to rephrase, the scientific space of flows is 

produced not by the dissolving of national boundaries but the overlapping construction of 

scientific boundaries that transect national borders.  

Science, Nature and the space of flows. Scientific journals are used in the 

production of the space of flows. Information technology permits much wider circulation 

for individual academic journals. This, in turn, allows access to a common set of forums 

by scientists located around the world. Access to these forums is further facilitated by the 

global use of English as the language of sciences. The use of English does not erode 

scientific boundaries, as it is often implied (Altbach, 2004), but actually sets the 

boundaries that enclose global science: science that is global is conducted and 

communicated in English. The use of journals sets additional boundaries that enclose this 

scientific space of flows. For instance, type of research published in globally circulated 
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journals establishes what counts as scientific knowledge within the space of flows. This 

includes the types of research questions that should be asked, and the methodologies 

acceptable for use in answering these questions.  

More than any other global forum, I have found that the prominent academic 

journals Science (published in the US) and Nature (published in the UK) are used in 

constructing the space of flows through which academic migration occurs.  The websites 

for these publications (www.science.org and www.nature.com) house not only digital 

versions of the print magazines but also news reports, blogs, podcasts, and online 

classified pages. While Science and Nature are chiefly devoted to the natural sciences, 

research on physical sciences and even occasionally applied engineering topics are 

published and addressed through web content and are widely accepted as among the two 

most important publications across disciplines. The fact that Science and Nature are the 

only two individual journals included the Shanghai Jiao Tong University’s Academic 

Rankings of World Universities index gives some indication of the power of these 

publications in science worldwide.  

Castells (2001) describes features of the built environment including international 

chain hotels, conference centers, and airports as the infrastructure of the space of flows 

because they designed to abstract from time and space. I have found Science and Nature 

are portals to the global science space of flows. These websites are the spaces through 

which perspective postdocs from around the world can connect with employers soliciting 

postdoctoral candidates. The Science online classified page offers job seekers to a basic 

tool to search for positions by region (US regions, Asia, Middle East, Europe & 

Australasia), while Nature offers a way for job seekers to sort positions by a number of 
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criteria (job title, discipline, region, and employer). Through using these tools researchers 

are able to find and apply for postdoc positions in specific geographic regions, or in all 

regions in which they find suitable openings. For faculty members, placing a job 

advertisement in Science or Nature is a strategy to reach a large number of candidates 

who have entered the space of flows.  

Yet as Professor Peters points out, entering the space of flows is necessary but not 

sufficient for moving within the space: 

Okay, so in our business the most common route recruiting people is advertise in 

one of the leading international research journals and that is commonly Nature or 

sometimes for us Science. In the UK it is mostly adverts that will appear in 

Nature. And so we formulate an advert and for the particulars associated with the 

post and then that will appear in Nature for one or two weeks with a closing date 

and then we sort the applicants who have respond to that, um essentially blind 

with respect with country except it is never quite that way because inevitably 

given their populations sizes India and China constitute a large source of labor 

and very commonly they are very keen to postdoctoral fellowships outside of 

those two countries so we tend to get a lot of people who apply who really are not 

suitable (Professor Peters / life sciences / NU). 

 

 Just because postdoc candidates enter the space of flows through Science and 

Nature portals does not necessarily mean that they will be able to move within the space. 

Professor Peters reviews some applicants from China and India with skepticism because 

of the volume of applicants from these countries. As I discussed in Chapter 4, some 
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faculty members (including Professor Peters) prefer postdocs from China and India 

because they believe that Asian postdocs are hard working and less likely to demand 

advancement opportunities. Nevertheless, candidates from these countries must 

demonstrate that they can participate in the scientific space of flows, not just enter it 

through a web portal. This means having presented papers or posters at international 

scientific meetings, and especially having authored papers in the type of peer-reviewed 

journals that constitute the scientific space of flows.  In fact, many faculty members who 

hire international postdocs through global solicitation processes report that they evaluate 

applicants by the number of publications they have authored in well-known scientific 

journals.  

 In this way, Science and Nature not only defines the boundaries that circumscribe 

the scientific space of flows but they are also the apparatus by which postdocs are able to 

move through the space, particularly in terms of career advancement. There is a great 

deal of consensus among international postdocs and faculty members in why postdocs get 

jobs: the record of publication. In other words, if publishing in peer-reviewed journals 

allows postdoctoral candidates to participate in the space of flows, publishing in Science 

or Nature allows postdocs to advance (often to faculty careers) within the space. A 

number of postdocs, particularly in the life sciences, reported that the only way they 

could become faculty members is if they publish in either Science or Nature. As Dr. 

Zhang, a postdoc at SWU, explained: 

… In our field unless you have publication like in Science journal or in Nature 

you probably have to face real severe competition [to get a faculty position] from 

other postdocs (Dr. Zhang / life sciences postdoc / SWU). 
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 Dr. Zhang was doubtful of his ability to publish in one of these two outlets. One 

reason he was skeptical about getting in to either Science or Nature is simply because the 

competition is extremely high. Even many excellent papers will not be published in those 

outlets because there is not enough print space relative to demand. More importantly, he 

felt he did not even have a chance to produce the type of paper that would have a shot at 

being accepted in these journals because of type of research conducted in his lab. 

According to Dr. Zhang, his lab was not involved in the same type of research as the 

papers in his field that are published in Science and Nature. He felt that his lab limits his 

ability to publish in Science or Nature and, therefore, limits opportunities advance in his 

career. It is also possible that cultural is a factor in Dr. Zhang’s perception that he will be 

be able to publish in these outlets.  As a postdoc from Asia his boss may not support Dr. 

Zhang in his desire to do research that would be publishable in Science or Nature. 

Likewise, Dr. Zhang may not have the cultural wherewithal to push his own interests.  

 Global solicitation models rely on a scientific space of flows in which faculty 

employers and postdoc employees come in contact with one and other. Entering the space 

through portals like the Science and Nature websites allows postdocs to identify postdoc 

positions around the world. However, in order to be globally mobile it is all but necessary 

to have participated in the space of flows by publishing in one of the peer-reviewed 

journals that defines the boundaries of global science. Even when postdocs are able to 

move within the space of flows, they are not necessarily able to advance without 

continued participation in defining the boundaries of the scientific space of flows by 

publishing in outlets like Science and Nature. 
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Global market. Global solicitation procedures rely on the assumption of a global 

market for higher education. I have found that global solicitation for postdocs occurs 

within a scientific space of flows. This scientific space of flows can be understood as a 

global market, in that it is a transnational space in which the buyers of postdoc labor meet 

sellers of postdoc labor through marketplace like exchange. Altbach (2004) has described 

this market as uneven and hierarchical. Universities in the United States are at the 

pinnacle of the global market. I found that this to be the case with postdoctoral labor. By 

and large, postdocs saw the United States as the center of the global scientific market. For 

example, an Eastern European postdoc was asked why she chose to work in the US 

explained, “I don’t know [exactly why I came to the US], it is tradition in Europe. So if 

you go somewhere in Europe it is not so good as if you go to the USA” (Dr. Nesved / life 

sciences postdoc / SWU). Even when European postdocs working in the UK did not want 

to work in the US they cited personal and political reasons rather than research or career 

reasons to explain this choice.  

Furthermore, the extent to which this market is truly global requires further 

scrutiny. The scientific space of flows is defined by its boundaries; meaning that some 

people, areas, and activities are outside this space. Thus, the global market, at least for 

postdoctoral labor, is not only uneven but also exclusive. The vast majority of the 

postdocs in my study came from South and East Asia, North America, or Europe. Two 

postdocs in my sample were from Latin America (one of whom also held Canadian 

citizenship and the other completed his PhD in Europe) and none came from Africa or the 

Middle East. This small qualitative sample is, of course, not necessarily representative 

population of international postdocs in science and engineering fields at British and 
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American universities; however, it is largely consistent with the map of scientific growth 

presented in Chapter 2.  

This geographical exclusivity plays out when faculty recruit postdocs through 

global solicitation procedures. Many faculty report that they only take postdocs from 

“major” or “big” scientific countries. With the obvious additions of China and India, 

Professor Peters’ definition of what constitutes the “major scientific countries” represents 

a general consensus among faculty members who participated in my study: 

Well members of the EU, the Nordic countries, North America, Japan, and these 

days, parts of East-Asia. You know, Singapore, South Korea and Australia 

(Professor Peters / life sciences / NU). 

 

 Dependency or subsidy? Altbach (1998; 2004) has theorized the global market for 

higher education as a segmented hierarchical system in which knowledge and technology 

trickles from the core to the periphery. In this conceptualization, the periphery is 

dependent on the core but, beyond technical dependence, there is also an attraction to the 

core among the periphery. I have found that this dependency model does hold up well in 

the case of international postdoctoral employment. Most of the international postdocs in 

my survey were trained in their home countries and only entered the US or UK to 

conduct research, either as PhD students or postdocs. In Chapter 4 I argued that 

international postdocs are major contributors to scientific labor at British and American 

universities. My findings lead me to further speculate that international postdocs support 

British and American universities more than indicate a dependency on them. Dr. Patel’s 
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assessment of what American higher education would be without international postdocs 

is illustrative of this point: 

Interviewer – So what is going to happen if this flow of international postdocs is 

cut off to the United States?  

Interviewee – Oh, God help America! I don’t know, it’s – ‘oh my God’ – I think 

the universities here would be in bad shape, would be in really bad shape! (Dr. 

Patel / administrator /SWU). 

 

 These findings support both Marginson’s (2007) concept of a global hegemonic 

field of higher education, in which relative positions between universities stay the same 

even as absolute differences decrease, and Altbach’s (2004) global market, in which 

periphery universities are both dependent upon and attracted to core universities. Yet 

unlike Marginson’s view in which Anglo-American hegemony in higher education is 

achieved through coercive position assertions and consensual acceptance the global 

hierarchy (which differs from Altbach’s material and technical dependence), I have found 

that international postdocs support, or subsidize, British and American research 

universities. Education is relatively expensive; whereas postdocs’ productivity levels 

clearly exceed their wages. Global postdoctoral solicitation procedures allow British and 

American universities to stay out of the inefficient and expensive activities of training 

scientific labor, while allowing them to reap the reward of these resource investments. 

This idea of subsidy as well as dependency is implicit, but not explicitly stated in 

Altbach’s (2004) conception. 
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Immigration gate-keepers 

 Both global sourcing and global solicitation procedures rely on the ability of 

international postdocs to secure visas that allow them to work in either the US or UK. 

Chapter 4 showed that faculty members and university administrators act as immigration 

gate-keepers, effectively determining who, among postdoctoral candidates from aboard, 

is allowed to enter the US or UK and who is not. It is worth re-iterating this finding 

because it is closely related hiring processes and mobility.  In lab management production 

models faculty members act as independent gatekeepers by deciding who will be hired to 

work as a postdoc. In project management models the gate-keeping authority is shared 

between university human resource professionals and faculty project managers who make 

staffing decisions. This authority is central to the international postdoc hiring process 

because without the availability to secure immigration documents, it would be impossible 

to employ postdocs from aboard.  

 Given the role that faculty members and project managers have in terms of 

making national immigration decisions, it might be expected that they are well versed in 

immigration policy. Indeed, some faculty members are knowledgeable about immigration 

polices. In the previous chapter, for example, I showed that some faculty members in the 

US are strategic about what visa types their postdoc employees hold. Visa type is 

important because it dictates the conditions under which postdocs work. Yet in both the 

US and the UK I found that international postdocs tended to be much more 

knowledgeable about immigration regulations. Some faculty members who hired 

international postdocs admitted knowing nothing about visas and immigration policies 

and many postdocs believed their supervisors were not particularly interested in how 
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visas and immigration worked.  Moreover, a number of postdocs are strategic about 

immigration during the hiring process.  

Migration strategies.  The hiring process is not just about the job at hand but is 

also related to long-term migration strategies. National immigration policy in both the 

United States and the United Kingdom privileges universities over industry, in terms of 

the ability to hire from abroad, and appears to be designed to create a pathway for 

migration. I see this as an example of boundary blurring between immigration, education, 

and industrial policy.  For individual postdocs the hiring process also has migration 

implications and many are strategic in choosing work that best situates them to have 

immigration options. This is most obvious in the US were postdocs either work on 

exchange or semi-permanent work visas.  Postdocs employed on J-1 visas are required to 

return home once their contract has ended and find it difficult to get another job in the 

United States or take steps towards permanent residency. As such, working on an H-1B 

visa is considered more desirable to many postdocs. Some postdocs even turn down jobs 

at prestigious universities in favor of work at less prominent institutions because of the 

visa type.  Dr. Wang, at SWU and Dr. Baghwati at UMA both clearly described why they 

were strategic in only considering jobs at universities that would sponsor them for and 

H1-B:  

Well in the long run because we, you know, that most people like me wish to stay 

here at least for a longer time to do research and finish our training here. So H-1B 

visa offers a versatile choice because under that type of visa we have the 

opportunity to apply for the green card. But for the J-1 it is likely, you know, we 

can’t go from there directly because for many countries the J-1 visa holder will 
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have to be subject to a two year rule, which requires the holder goes back to their 

home country and spends at least two years over there. (Dr. Wang / life sciences 

postdoc / SWU). 

 

I had wanted to keep my options open in terms of my next stage of the 

negotiations to become a resident, which, I heard from friends, is easier from an 

H-1 than J-1 (Dr. Baghwati / engineering postdoc / UMA). 

 

Overall I found that postdocs in the US more strategic about migration than 

postdocs in the UK. About half the postdocs in the UK were from other parts of Europe 

and about half were from Asia, with a handful from other parts of the world. For 

European postdocs working in the UK migration was not something they had to give 

much thought to since they worked under conditions legally identical to British nationals. 

Whereas in the US nearly every postdoc in the study wished to remain in the United 

States, the non-European postdocs were spilt between wanting to stay and wanted to 

return home. A few of the postdocs in the UK who did see themselves as permanent 

migrants described their migration process as more haphazard than strategic. Take for 

example Dr. Chang, a life scientist at SCU, who has worked as a postdoc in the UK for 

over 10 years: 

Actually, my plan was I will be here after around five years and I would like to go 

to my country [Korea]. But when I came here I was quite happy to stay rather 

than go back to my home country (Dr. Chang / life sciences postdoc / SCU). 
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 There are differences in the migration strategies between international postdocs in 

the US and international postdocs in the UK. Data from this study offer a few possible 

explanations for this difference. Many of the international postdocs who participated in 

this study were from the EU, and for these postdocs migration simply did not present an 

issue because of their legal right to work in the UK. That, however, does not explain why 

non-European postdocs did not seem to be as strategic with regards to immigration as 

were international postdocs in the US. This may have to do with the US’s dominant 

position in the global hierarchy of higher education, which makes the US a more 

attractive place for researchers wishing to emigrate. Beyond the position of American 

higher education, it is also possible that the ideology of the “American dream” also 

attracts postdocs from aboard to the United States. Another possibility is that the US is a 

somewhat more welcoming place than the UK for immigrants, at least from some parts of 

the world. Dr. Galatasaray, a research assistant professor at SWU who had also 

previously been a postdoc in the US explained that, despite discrimination in the US he 

never felt personally targeted, though he suspected that would not be the case in the UK: 

As a Turkish person I don’t want to be in Europe, because, they do discriminate 

against Turkish people. … As a foreigner I still believe the United States is the 

place to be if you are going to be a foreigner (Dr. Galatasary / engineering 

research assistant professor / SWU). 

 

 From my finding it is clear that many postdocs working aboard have made 

employment decisions based, at least in part, on migration strategies. In many cases, 

migration strategies are connected directly to immigration policies, showing the how 
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immigration and education policies have blurred. However, migration strategies are not 

exclusively connected to policy. Some postdocs seem to make employment and 

emigration decisions based on perceptions of prestige and openness to immigration.  

 

Becoming mobile 

 Mobility is a concept central to much international higher education scholarship, 

yet the meaning is not frequently given critical scrutiny. Not often defined, the concept of 

mobility in higher education is typically implicit of the ability to move from one country 

to another for educational purposes. For example, the “internationally mobile student” is 

one who has left his or her country of origin to study in a different country. Mobility 

research has almost exclusively addressed what makes a student mobile, or why they go 

from one place to another. Push-pull models have  dominated this line of research. 

“While there are many variants, the push-pull model essentially postulates that a 

students’ choice to study internationally occurs when they are ‘pushed’ from their home 

country by factors like lack of educational and employment opportunities and political 

instability and are ‘pulled’ towards destinations by specific educational opportunities and 

general economic and social dynamism” (Cantwell, Luca, & Lee, 2009, p. 339). 

 Few studies have investigated why and how postdocs become mobile, though it is 

sometimes assumed that they are moved by push and full factors (NRC, 2005). Other 

studies on international postdocs that do not rely on the push-pull model do not have 

strong theoretical implications for explaining international postdoctoral mobility. I have 

found that the push pull model does not adequately explain how postdocs become 

internationally mobile. In push pull accounts do not include negotiations between 
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structure and agency in the mobility process (though negotiation is not excluded either). 

The experiences of international postdocs in the US and the UK show that mobility is a 

constructed process by which postdocs negotiate local, national and global structures. 

This suggests that the push-pull model is not exclusively sufficient for understanding 

international postdoctoral mobility. My findings point more to a process of locally 

constructed mobility rather than mobility as determined by a set of forces that push and 

pull.   

Locally constructed global mobility 

 Push-pull models assume that it is a lack of opportunity in academic migrant’s 

home countries that push them abroad. Some researchers do work as postdocs abroad 

because they are seeking opportunities outside of their home countries. In fact, below I 

present findings that show how postdoc work is often part of a migration strategy. 

However, many postdocs also become mobile as a way to leverage opportunities at home. 

In these cases global mobility is not produced at the global level (as through the space of 

flows) but at local and national levels.  The process of locally constructing global 

mobility shows that educational migrants actively engage local and national policies and 

social structures rather than simply being pushed abroad. Specifically, I have found that 

locally produced global mobility occurs through the interaction of individual agency and 

local academic polices and cultural and social structures.  

 Local academic policies. Postdocs who participated in my study commonly 

explained that working as a postdoc abroad could help them advance scientific careers in 

their home countries. International experience, particularly in the US or the UK, can give 

researchers an edge in competitive academic labor markets. This advantage is achieved 
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by working in well-resourced labs that allow gaining experiences in types of research that 

is not possible to do in less affluent universities as well as by making international 

contacts and establishing global professional networks. This is why Dr. Wu, from China, 

chose to work as a postdoc in the US: 

Well everyone knows that United States is a very good country for higher 

education. Usually the lab here they have more advanced equipment and the 

funding is more, I mean they have enough funding here to support your research 

so I think it is good (Dr. Wu, engineering postdoc / SWU).  

 

Yet working as a postdoc aboard is about more than comparative advantage. In 

many academic systems it is required that you spend some period as a researcher outside 

of the country in order to get a faculty job. Postdocs described this requirement as de 

facto policy. Statements by Drs. Lopez and Groot show how they became mobile in 

response to local academic policy:  

[It is] really important [to be a postdoc in the US] because the university that I 

was studying as an undergrad is a university who applies the American system, 

okay, so it is important for them that all the professors got a Master or PhD degree 

okay so the first step is to get a PhD and they prefer people from the states 

because you know people that have you know get the degree in the states but that 

is not my case so for me it is important to get the postdoc (Dr. Lopez / 

engineering postdoc / SWU). 
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One of the reasons I am going abroad is because if I want to have a science career 

in the Netherlands then they are expecting that you have one or two years 

experience abroad as they call it. So they are expecting that you have done some 

postdoc in anther country than in the Netherlands (Dr. Groot / life science postdoc 

/ NU). 

 Dr. Lopez, from Ecuador, completed his PhD in Italy but was unable to parlay his 

degree into faculty job in Ecuador. According to him this was because he did not have 

any US experience prior to working as a postdoc at SWU. This local-institutional policy 

can be understood within the context of the global higher education market. Since 

“global” research is often defined by the boundaries of Anglo-American research, 

universities in countries like Ecuador require that faculty have trained in the US not only 

because of the quality of training, or the advantage the individual researcher accrues, but 

because it confers legitimacy in the global market. Dr. Lopez explained that the research 

he was doing at SWU would be impossible in Ecuador because of resource limitations. 

Further, as a postdoc, he was not training in new techniques but instead was employed to 

apply his expertise to the labs’ work. Hence, the point of working in the US as a postdoc 

was more about experience than training. To put it another way, the requirement that Dr. 

Lopez work in the United States as a postdoc is important signal of his ability to conduct 

“world-class” research, rather than as substantive training he could bring back to 

Ecuador.  

 The expectation that Dutch researchers go aboard before becoming faculty 

members at universities in the Netherlands seems to be connected to a different set of 

social relations. According to Dr. Groot, the work he was doing at NU could be 
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conducted in the Netherlands, or any other Western European laboratory for that matter.  

European postdocs and faculty members attributed the requirement to work abroad to two 

reasons. One is European academic integration and the Bologna process, which is process 

of academic system harmonization across the continent that is intended to support 

regional academic mobility. In support of this process the European Union has 

established fellowships funding postdocs to work in a European country other than their 

own. These fellowships are competitive and generally thought of as desirable. Another, 

and perhaps more important, reason for encouraging scientists to work aboard as 

postdocs is that academic labor markets are very rigid in many European countries, 

including the Netherlands. Since academic jobs are so scarce, one way of extending the 

training period and whittling down the candidate pool is to require that all future faculty 

members go abroad. This finding is consistent with Musselin’s (2005) study on European 

academic mobility. A good example is Dr. Merot, a faculty member at SWU who went to 

the United States as a postdoc on the advice that this would help her get a faculty job in 

her home country of France, but was ultimately only able to find a faculty job in the US: 

For me I just remember I was taking my PhD and I was saying oh I am doing my 

PhD in France and I was doing half of my PhD in Japan and I went to a 

conference and this French guy he said to me, ‘OK, you are set if you do a 

postdoc in US.’ So I think that they have this kind of idea that you have to do and 

do a postdoc in another place. (Dr. Merot / life science assistant professor / 

SWU). 
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 Working as a postdoc abroad seems to be some signal of merit. The idea being 

that researchers, even those from Europe, who are able to work aboard, show that they 

are scientists of “global” caliber. It is assumed that postdocs working in the United States 

and United Kingdom will have experience in the most advanced academic systems in the 

world and will be able to publish in prestigious outlets, secure funding, and so forth as a 

result. Yet my findings indicate that local policies that encourage postdocs to work 

aboard are connected not just to the pure benefit of experience but also to the ideology of 

merit through mobility and are a result of rigid, highly competitive domestic labor 

markets.   

 Cultural / social structures. Particularities of local and national social and cultural 

structures also shape the ways in which postdocs become internationally mobile. Push-

pull models assume that the same general social and economic forces push and pull all 

academic migrants. However, I found that while there were themes underlying mobility, 

becoming mobile is an individual process connected to specific contexts, including 

culture and national social sutures.  

The story of how Dr. Ren became mobile shows how individual the process of 

international mobility can be. Dr. Ren is a PhD engineer from China who had worked for 

years in industry. His job paid well but after some time Dr. Ren decided that he would to 

return to academia. A local university indicated that it was interested in hiring Dr. Ren as 

a professor but because of cultural requirements, Dr. Ren could not leave his industrial 

job to take an academic post without leaving the country: 

I am trying to say that because of different culture in China if you want to leave a 

company or terminate the contract then your boss will always be angry. So to get 
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a postdoc first and then leave the company and then get another academic job, 

that is a good way for me. This way my boss will not be angry (Dr. Ren / 

engineering postdoc / NU).  

 

 Once Dr. Ren decided to return to academia he began looking for postdocs in 

Europe and North America, eventually finding a job at NU. After completing an 18 

month postdoc at NU, he was preparing to return to China to take up the academic post 

he was previously unable to accept. By leaving for England and then returning, Dr. Ren 

could make the move from industry to academia within the same Chinese city without 

costing himself or his former boss social disgrace.  His story shows that becoming 

geographically mobile is a way of negotiating cultural expectations. It also highlights the 

difference between academic globalization as defined by an erosion of borders and the 

production of scientific spaces of flows in which global academic borders intersect with 

pre-existing cultural, social and political borders.    

A global meta-community 

 Becoming mobile is an individual process but not an individual experience. None 

of the postdocs who participated in this study were members of a postdoctoral association 

but nearly all were in contact with other postdocs, primarily from their home countries. 

Postdocs who had graduated from large universities often had many classmates also 

working as postdocs abroad and kept in touch by e-mail and telephone. Scientific 

meetings are also occasions where postdocs meet, exchange stories and contact 

information to keep in touch. In fact, most postdocs reported that they were in regular 

contact with postdocs at different institutions and often times in different communities. 
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Through these information networks, postdocs would learn about types of research 

opportunities, specific openings, pay, and working conditions in different places. These 

networks become especially important when postdocs are nearing the end of their 

contract and begin to search for new jobs. At that point postdocs indicated that they 

would seek out information to figure out where the best job opportunities might be. Dr. 

Jones, an Australian engineer working as a postdoc in NU described these postdoc 

information networks as a “meta-community:” 

We are a whole community living on fixed-term contracts moving across borders 

... We are a sort of meta-community because of the internet, a meta-community in 

search of our next meal” (Dr. Jones, Eng. Postdoc, NU). 

 

 Moving from place to place to find work (and a salary) at various universities, this 

meta-community is a sub-group within the scientific space of flows. Postdocs seemed to 

have an identity as members of a group with a shared set of experiences. As indicated in 

Dr. Jones comments, being a postdoc, especially and international postdoc, can be 

insecure. Sharing experiences and exchanging information is a way to manage the 

insecurity and alienation of postdoc mobility. That said, postdocs also see other postdocs 

as competition for jobs and want to be part of the academic system. So, while information 

is shared, it is unlikely that international postdocs have developed something like class-

consciousness in which they have bonded together in a united front against faculty 

members.    
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Geographical vs. career mobility 

 The concept of academic mobility has been fixated on movement in space; that is, 

geographic mobility, particularly across borders. The implication is that geographic 

mobility is strongly tied to social mobility. Hence, the idea is that when people move 

across national borders they also move upward in their education and careers. Sometimes 

this is clearly the case. As shown above, international postdocs have agency and use their 

employment to leverage opportunities in their home countries or as opportunities to 

negotiate longer-term labor migration. That said, my findings clearly indicate that overall, 

geographical mobility does not necessarily translate into career mobility.  On the one 

hand, low-cost information and transportation technologies, shared scientific language, 

and flexible immigration policies have made it relatively easy to move from country to 

country. Of course, there are difficulties related to adjusting to life in a new country, 

missing home and feelings of alienation, but as Dr. Ruiz (life science postdoc / SCU) 

explained, “Moving gets easier as you keep doing it.”  

 On the other hand, the competition for faculty jobs is high and it is apparent that 

although the vast majority of postdocs want to become faculty members, relatively few 

will achieve this goal. Recall Professor Daniels (engineering / NU) estimate that about 10 

percent of all postdocs will become faculty members. An engineering postdoc at NU, Dr. 

Jones, very clearly stated the difference between geographic mobility and career 

mobility: 

Geographic mobility is easy, I mean it’s very easy. Especially in postdoc-land 

probably because it is expected … Academic mobility is less clear. It is very 

difficult to get faculty positions (Dr. Jones / engineering postdoc / NU). 
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 Dr. Mok, also an engineering postdoc at NU explained why geographical mobility 

is easier than career mobility. Dr. Mok wants to become a faculty member and is open to 

working in the UK, the US, or in China, his home country. He is confident that he will be 

able to find a different postdoc in any of those countries because it is simply a matter of 

putting in the energy of applying for enough jobs until you get one. However, getting a 

faculty job, as he explained, requires a great deal more: 

It is probably easier to move between countries and cities because I can control 

that. If I want to go to China or the US, I apply for it and if I get it that’s fine. But 

to move up it is not only me, you have the whole, you know, upper people to look 

at you, you have the whole staff you have to compare with. You have to be really 

stand-out to get picked and to get promoted up. So, you know, a lot of things I 

cannot control in that situation. I like to be in control and that is why it is easier to 

go to different places (Dr. Mok / engineering postdoc / NU). 

 

Global research underclass.  Given the productivity levels of postdocs relative to 

their compensation as well as the real challenges they face in advancing to faculty 

careers, postdocs seem to constitute a global research underclass. International postdocs 

are a group of skilled scientific laborers who move from place to place selling their 

expertise to other scientists who occupy a privileged social position (the faculty) with 

little opportunity to themselves advance. Dr. Jones described this as a meta-community in 

search of the next meal. Of course, the story is more complex than naked exploitation. 

Many postdocs have good personal relations with their faculty supervisors, and while 
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some supervisors are exploitative, treating their postdocs like leased commodities, others 

are genuinely concerned about the wellbeing of the postdocs they supervise. And the 

postdoctorate is a necessary (though not sufficient) step in becoming a faculty member, 

so at one level it remains a stage of academic training. Further, some postdocs do 

exercise agency in leveraging their postdoc to meet personal goals. Yet the system overall 

is exploitative, producing a set of labor relations in which highly-skilled, well-educated 

scientists are alienated from the means of production and have little control over their 

professional lives.  The stories of three international postdocs help to show the danger of 

international postdocs coming to constitute a global research underclass.  

 Dr. Ruiz is a life sciences postdoc at SCU. He was born in Uruguay, emigrated to 

Canada as a teenager where he did his undergraduate work and then competed a PhD and 

postdoc in the United States before moving to the UK as a postdoc. Dr. Ruiz’s goal is to 

become a faculty member, though he thinks that this goal will be difficult to achieve. He 

explained that he will simply have to move where work takes him and even then, the 

outcome is uncertain:   

Well, realistically I think the United States is the place to go because there are just 

so many jobs there, you know. I think in my field if you but all the other countries 

in the world together and there are still not as many jobs as in the United States. 

So that’s a reality. I’d love to be able to go back to British Columbia, if I could 

chose anywhere in the world I would go to UBC and be there because it feels 

home and I love the place. But I really don’t care, as long as I feel that the place is 

a fairly nice place to live and as long as I get left alone to do my thing, my 

science, I will go anywhere. Right now the money situation is pretty rough all 
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over the world, so who knows what’s going to happen (Dr. Ruiz / life sciences 

postdoc / SCU). 

 

 Dr. Zhang is a life science postdoc at SWU. From China, Dr. Zhang has been in 

the United States for almost a decade. He came to the US to do a PhD because he 

believed that an American degree would set him apart in the Chinese academic labor 

market. However, during the time he was away, large numbers of western-trained 

Chinese also began to look for faculty posts in China and the competition for jobs there 

became even more intense than in the US. So Dr. Zhang decided to stay in the US as a 

postdoc with the hopes of finding a faculty job there. Now he is not sure any of these 

opportunities will work out and thinks staying a postdoc for an indefinite period is the 

likeliest option:  

Interviewer - How likely do you think it is that you will become a faculty member 

when you are done? 

Interviewee – How likely? Well I don’t know because that depends on several 

reasons. One is the how myself, for example, it depends on how well I am doing. 

The second one is, sometimes it dependents on the opportunities. For example if it 

happens that some institutions are recruiting a professor or an assistant professor 

in a particular area that exactly fits my expertise I think my chance of getting that 

positions will be optimistic. But otherwise, you know, I think it is still hard. 

Another thing is related to, in a broader sense, related to the US economy. You 

know that the full positions in our field it is highly dependent on the funding 
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issue, you know, if the economy gets worse its very unlikely there will be many 

new positions open to us (Dr. Zhang / life sciences postdoc / SWU). 

  

 Both Dr. Ruiz and Dr. Zhang suggest that the economy will, in part, determine 

their fortunes. Research for this study was conducted at the outset of a global financial 

crisis and economic recession, the extent of which is not yet fully known at the time of 

writing. This economic environment will surely make it more difficult for postdocs to 

become faculty members, as indicated by both Ruiz and Zhang. State appropriations for 

higher education will invariably drop around the world, as will research funding, limiting 

the number of new faculty posts that can be created. The economic downturn, however, is 

likely not root of why postdocs now face exceptionally insecure working conditions. 

Instead, I point to the shifting modes of academic production within a capitalist higher 

education regime described in Chapter 4. That is, it is not material constraints that limit 

postdocs’ career advancement as much as the system of labor arrangements through 

which academic goods are now produced. 

 Dr. Galatasaray’s story is useful in showing internal production systems rather 

than external economic conditions shape the work of international postdocs. From 

Turkey, Dr. Galatasaray worked as a postdoc in the US for a short period in the 

prosperous late 1990s before becoming an assistant research professor at SWU. Since 

then he has sought tenure-track faculty positions but has not been successful in getting 

“on the track.” He explained that the difference between being a postdoc and assistant 

research professor is the level of responsibility, not employment security:  
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Research Associate would be a postdoc really. Assistant Research Professor is 

different in that you are a PI or a co-PI in a project. In both positions 100 percent 

of money, salary, comes from, uh, grant money, soft money basically. So far, in 

the past 8 years I have been employed the state hasn’t paid me for salary except 

the semesters that I taught classes which would pay me half the TA’s salary. So it 

varied. I could be better off flipping hamburgers (Dr. Galatasaray / engineering 

research assistant professor / SWU).   

 

 For nearly a decade Dr. Galatasaray has been bringing in grants, paying his own 

salary as well as supporting graduate students and postdocs, and publishing peer-

reviewed research articles. Still, he has not been able to find the type of job security that 

comes with being on the tenure-track. As it stands, as soon as Dr. Galatasaray enters a 

period in which the grants he brings in cannot pay is salary, he is out of a job. He 

attributes this insecure position to three factors. One, he is not a US citizen. He believes 

that it would be somewhat easier to find a job if he were, but according to him, this is a 

minor issue. Two, he did not graduate from a prestigious university. He believes that 

many institutions automatically disqualify him because of the location of his training, 

ignoring the quality of his work. Three, Dr. Galatasaray believes that his colleges and 

universities simply prefer to have more and more contingent researchers like research 

assistant professors and postdocs because these labor arrangements are high yield and 

low cost.  
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Global mobility findings summary 

 
RQ2: How do science and engineering PhDs become internationally mobile and 

find employment as postdocs in the United States and United Kingdom? 

 

 Postdocs become internationally mobile through a two-step process: Fist, mobility 

is potentialized; next, mobility is actualized.  That is, prior to actually becoming 

intentionally mobile through employment aboard as a postdoc, researchers must construct 

the possibility of becoming mobile. The potential to be internationally mobile is 

dependent on local policy, social and cultural conditions. Postdocs actually become 

mobile through individual agency, entering the scientific space of flows and ultimately 

finding work as a postdoc abroad. 

 Mobility is potentialized at the local level. I have found rather than abstract push-

pull forces moving postdocs from one place to another, global mobility is constructed 

locally by academic policy and social and political conditions. By engaging these 

conditions, postdocs put themselves in the position to become internationally mobile. 

However, the potential to become internationally mobile is not entirely dependent on 

individual agency. The global market for higher education is bound by an exclusive space 

of flows. When the boundaries of the space of flows intersect with national and cultural 

boundaries, the potential for mobility occurs. For researchers situated in boundaries not 

transected by the global space of flows the potentiality for mobility is limited. 

 Mobility is actualized at the global level when postdocs find a job in the space of 

flows. This happens either by coming in direct contact with hiring faculty through 
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personal or cultural networks, or more commonly, by entering the space of flows and 

responding to global postdoc solicitations. The space of flows, or global level, is an area 

in which postdocs exercise agency, but is also the medium though which that agency is 

exercised. That is, participating in boundary-setting activities like publishing in peer-

reviewed journals allows postdocs to move within and advance in the scientific space of 

flows.  

 The actualization of geographic mobility does not automatically translate into 

professional mobility. These findings show that the concept of mobility should be 

scrutinized and theorized beyond physical movements to also include social mobility. For 

many postdocs, physical movement is necessary for the possibility of social or 

professional advancement but is no guarantee. Although international postdocs are 

sometimes able to leverage their work into career or personal advancement, many 

become stuck in the same professional stage. In fact, I found that geographical mobility is 

easy but academic advancement is hard. This finding shows the connection between my 

second research question (how do postdocs become mobile?) and my sub-question (what 

are the working conditions of international postdocs?). Postdocs find little difficulty in 

moving from one country to another, yet moving into a faculty position anywhere is 

increasingly difficult. As a result of shifting labor arrangements of academic production, 

postdocs, and especially intentional postdocs, are at danger of becoming a global research 

underclass.  
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CHAPTER 6: CONCLUSION 

 

 Postdocs have rarely been addressed in scholarship on the academic profession. 

This research has traditionally focused on the status of tenured-track faculty (in American 

parlance) or full-time permanent academic staff (in British terms). More recently, the 

labor conditions of graduate teaching assistants and especially adjunct, or contingent, 

instructional faculty have attracted research and policy attention. For instance, adjunct 

faculty are addressed extensively in Schuster and Finkelstein’s (2006) recent book on the 

academic profession in the United States. Major associations representing academic 

professionals, in both the US and UK, have also recently pointed to the importance of 

adjunct professors. According to Gary Rhoades (2008), Secretary General of the 

American Association of University Professors, “The future of the academic profession is 

connected to the working conditions of contingent faculty.” In the UK, the University and 

College Union has an ongoing campaign to improve the conditions of academic staff 

employed under casual contracts, arguing that these academic workers “often suffer some 

of the worst employment conditions in the UK” (UCU, 2009).  

 Research and teaching are the main productive activities in universities (putting 

aside service) and I have found that international postdocs represent a large group of 

contingent academic workers who contribute to research production in the United States 

and United Kingdom. One conclusion from the findings of my study is that there are 

many similarities and differences between postdocs and adjunct faculty that deserve 

further investigation. For example, in some ways postdocs are the research equivalent to 

adjunct instructional faculty. Postdocs are highly trained and work for modest wages. 
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Their working conditions are not secure, and like adjunct faculty, are contingently 

employed, although most seek permanent employment. Also like adjunct faculty, 

postdocs are not protected by the tenants of academic freedom and do not have the same 

access to the mechanisms of collegial governance as do tenured-tracked faculty and 

permanent academic staff. In other words, postdocs and adjuncts are employees rather 

than autonomous professionals. Another similarity to adjunct faculty members is that 

postdocs are growing in number and conducting an increasing share of the work that is 

carried out in universities. 

Yet there are a number of important differences that complicate comparison 

between postdocs and adjunct faculty members. Adjunct faculty members are university 

employees and are accountable to organizational units (colleges / faculty / departments / 

schools). Although deans and department heads, in consort with colleagues, decide when 

to hire (and fire) adjunct instructors for particular courses, adjuncts do not work, per se, 

for deans and department heads. Postdocs tend to be employees of the university in name 

only but are directly supervised by, and accountable to, individual faculty members. 

Under these employment conditions postdocs are dependent on individual faculty 

employers. So while both postdocs and adjunct faculty are limited in terms of 

professional autonomy, different sets of labor relations condition their work. 

All postdocs hold a terminal degree but many adjunct faculty members do not. 

This difference in status is connected to a difference in manifest function. On the one 

hand, postdocs are ostensibly trainees, apprenticing with a senior researcher in 

preparation for an independent faculty career. On the other hand, adjunct faculty 

members are hired to teach classes and are not necessarily training to become tenure-
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tracked; in fact many adjunct professors are professionals with jobs outside of the 

university. Even though there is similarity between role of postdocs (as research laborers) 

and adjunct faculty members (as teaching laborers), and there has been an increase in the 

quantities of both types of labor, there seems to be a greater qualitative shift in the labor 

relations of the postdoctorate. That is, over time postdocs have been transformed from 

being mainly trainees to being mainly employees but adjunct faculty jobs have also been 

designated as teaching employee posts.  

In the United States, adjunct faculty are more diverse than tenured-track faculty in 

terms of race / ethnicity and gender (Schuster & Finkelstein, 2006). Diversity among 

postdocs, however, is most pronounced along the lines of nation of origin, with over half 

of all postdocs working in the US and a substantial minority working in the UK coming 

from abroad. A further difference has to do with the types of institutions at which 

postdocs and adjunct faculty members tend to work. Postdocs are concentrated in major 

research institutions whereas adjuncts account for a high share of all faculty members at 

regional, teaching institutions. This indicates that postdoctoral employment and adjunct 

faculty employment are connected to different sets of structures in the political economy. 

International postdoctoral employment is connected to the global political economy and 

occurs though the scientific space of flows; adjunct employment seems at face value to be 

more closely connected with local and national political, social, and economic structures. 

  Taken together, these differences indicate that more research is necessary to help 

to understand the postdoctorate itself. I have found that international postdoctoral 

employment is embedded in capitalistic modes of research production and that postdoc 

mobility tends to occur through a global scientific space of flows. However, more 
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questions about the postdoctorate remain unanswered. Despite this need for inquiry, the 

postdoctorate is rarely a topic of research, and within the field of higher education, almost 

no research attention has been given to this fast growing group.  

One area of research on postdocs that should be extended is what increasing 

numbers and shifting roles of postdocs means in terms of the structure of the academic 

profession. An important difference between the academic profession in the United 

States, and to a lesser extent the United Kingdom, and Continental Europe is the 

opportunity for young researchers to become faculty members (Bin-David, 1971). In 

many Continental systems, faculty chairs preside over a large number of subordinate 

researchers who hold terminal degrees. Opportunities to move up into full-status faculty 

positions have been limited, and in extreme cases the only way to advance has been to be 

selected as the successor of the chair when that person either retires or dies.  A number of 

the participants in this study who came from the Continent (both postdocs and faculty 

members) indicated that they elected to come to the US or UK either directly or indirectly 

because of the great difficulty they faced in finding permanent faculty jobs in their home 

countries.  I found have found that something similar to this structure is emerging in 

British and American universities, where the number of postdocs dependent on senior 

faculty is increasing and their chance of becoming faculty members themselves is 

decreasing. A key difference is that in the case of international postdocs in the US and the 

UK, the subordinate scientists are more geographically mobile. Nevertheless, it is ironic 

that higher education globalization, which is often (and sometimes rightly so) seen as 

expansion of the Anglo-American model (Altbach, 2004), seems to be bringing the 
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structure of the academic profession in the US and UK closer in-line with the traditional 

European system. 

The findings from this study show that the postdoctorate is enormously complex. 

It has become an academic institution; in other words, the postdoctorate is an 

organizational class of academic labor that has been formalized and, to some extent, 

standardized across time and space. Yet I have found that there is a disconnect between 

the manifest function of the postdoctorate – a short term period of advanced training in 

preparation for an independent academic career – and what postdocs actually do – work 

as research employees within university labs and projects. International postdoctoral 

employment is even more complex. The ways in which postdocs from around the world 

are hired in life sciences and engineering fields at universities in the US and UK are 

contingent upon institutional policy in both sending and receiving countries, national 

immigration policies, and the active choices made by individual postdocs and the faculty 

members who employ them. In many cases, I have found that these working conditions 

are exploitative in that postdocs are highly productive in comparison to their level of 

compensation and prospects for advancement. These findings have implications not only 

for the work of postdocs themselves, but for future research, theory and policy. To 

conclude my study on international postdoctoral employment, in this chapter I briefly 

summarize my main findings and then spend some time discussing the implications for 

this study on the elaboration of theory, future research in higher education, and national 

and institutional policy.  
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Summary of Findings 

 The findings of this study center around two main research questions, one on the 

role of international postdocs in academic production models and the other on the process 

by which postdocs become mobile. This section briefly summarizes the key findings 

addressing these questions. 

Organizational findings 

 There is no tidy, stable definition of what it means to be an international postdoc. 

I have found that what it means to be a postdoc is bound to what postdocs do, or how 

they fit into the labor relations of academic production.  There is even no fixed definition 

of what it means to be an international postdoc, particularly in the United Kingdom 

where legal differences between EU and non-EU postdocs lead to divergent working 

conditions.  The work of postdocs is idiosyncratic and dependent on numerous factors 

related to the individual postdoc, the lab or project in which they work, as well as the 

faculty members who supervise them. From among this variation I have found that 

international postdocs are increasingly scientific employees incorporated into enterprise 

or capitalist modes of academic production, even when they when the ways they are 

incorporated into production regimes differs.  

 In the United States, I have found that international postdocs are incorporated into 

lab management models of academic production. In this model individual faculty 

members act as enterprise owners, managing laboratories as independent entrepreneurs. 

In this type of production model, postdoctoral employment is a strategy to “feed the lab” 

which is the engine of academic production. In the United Kingdom international 

postdoctoral employment is more often incorporated into project management production 
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models. In project management models of production faculty members do not act as 

independent entrepreneurs but as enterprise directors, managing a semi-autonomous 

project within a larger enterprise.  As a result, international postdoctoral employment can 

be understood as part a strategy to staff the project, which is the productive engine for 

research, with sufficient labor to carry out its objectives. 

 Since there has been little historical research conducted on the postdoctorate, 

especially outside of the US, it is difficult to assert with certainly that the labor relations 

of the postdoctorate, or the ways that postdocs do science, have changed over time. 

However, all the evidence suggests strongly that this is the case: Postdocs used to be 

trainees and they are now employees; among the postdocs who participated in this study, 

most were involved in applied research – either in terms of immediate application or as 

an applied component within a project – more often than basic discovery, which is the 

traditional model for academic science.  Yet, the work of postdocs is remains largely 

directed towards academic science, accountable to peer review and funded through state 

sponsored grants, rather than the transdisciplinary, heterogeneous knowledge production 

model described as Mode 2 (Gibbons et al, 1994).      

Mobility findings 

 Like international postdoctoral work, the process by which international postdocs 

become mobile is also idiosyncratic. For many of the postdocs who participated in this 

study, global mobility was constructed locally in their home countries and is related to 

the particularities of social and cultural expectations, academic polices in their home 

countries, and individual career and personal goals. Immigration polices in both the US 

and the UK also play a major role in determining how postdocs become internationally 
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mobile, and who is permitted to become an international postdoc. There has been a 

progressive blurring of boundaries between educational, industrial, immigration policies. 

The result is a set of policy structures in the United States and United Kingdom that 

privilege high-skilled workers over other types of migrants and that privileges 

universities over other buyers of migrant labor, including industry. In fact, when hiring 

postdocs from a broad, the right to decide who will receive visas that will allow scientists 

to live and work, and possibly migrate to the US and UK has been devolved to individual 

faculty members and university staff, who now play the role of immigration gate keepers.    

 In Chapter 5 I demonstrated how, for international postdocs, becoming mobile is a 

two-stage process. Mobility is first potentialized prior to being actualized.  Though the 

decision to become mobile is often constructed locally, it is not fully potential until 

researchers enter the scientific space of flows and mobility does not occur without 

moving through this space. I have found that the space of flows is constituted by a set of 

journals and scientific forums (especially Science and Nature) that set the boundaries of 

what counts as global science. Entering this space involves having the wherewithal and 

communication skills to engage with these forums, and moving within this space is most 

easily accomplished by contributing to the production of its boundaries through 

publishing the journals that constitute the space.  

Study limitations 

There are, of course, a number of limitations to my study. The generalizeability of 

my findings is limited by my site, sample, and methods. The sites selected for my study – 

research universities in the US and UK – are part of the global academic core. Although 

the universities sampled in this study are not among the most prestigious institutions in 
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these countries, they do have strong global appeal based on their relative position. A 

number of participants in this study indicated that they did not fully understand 

institutional stratification in the US and UK until they came to these countries, 

demonstrating the appeal of core higher education systems, beyond individual 

institutions, around the world. This appeal, in part, enables research production systems 

in the US and UK to operate as scientific enterprises, which may be difficult without a 

supply of low cost / high yield international postdoctoral labor. Included in my study are 

the stories of individual postdocs from aboard. Largely absent from my study is the 

impact that international postdoctoral employment has in the US and UK has on the 

academic system outside of the core. My focus on the US and UK has allowed me to 

uncover the role of international postdocs in the countries that attract the most 

educational migrants but this focus also, inadvertently, privileges these systems by 

obscuring others from view. 

Another area of limitation is related to my sample. This is especially true because 

I focused on international postdocs. This focus has been conceptually useful, has 

facilitated the comparative aspect of my study and has likely yielded insights that would 

have been otherwise obscured, particularly related to mobility, which is central to my 

research questions. Nevertheless, there are important drawbacks to this focus as well. It is 

likely that my findings about working conditions are, in some ways, applicable to 

domestic as well as international postdocs, yet I have no way of confirming this 

hypothesis from my data. A few of my participants had been postdocs in their home 

countries but interviews did not focus on these experiences and I did not interview any 

British or American postdocs who had worked in their home countries. It may be that the 
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production models I have described will look differently with a fuller picture of 

postdoctoral work both in terms of absolute numbers and by including domestic postdocs. 

In future research I intend to address this limitation by including all postdocs in 

qualitative investigation and expanding my data sources and methods to also use 

quantitative analysis. 

 

Theory Elaboration 

This study used the method of theory elaboration (Vaughan, 1992), which 

examines cases at various levels of analysis to develop and refine theory explaining 

social phenomena. Rather than developing new theory, this study has implications for 

refining existing theory. My findings about international postdoc mobility and work have 

implications for two sets of theory: 1) theory on academic production and 2) theory on 

international academic mobility.  

Production regimes  

 A central question in this study is how international postdocs fit into the research 

labs and projects where they work. In other words, what is the role of international 

postdocs in the production of academic life sciences and engineering research? Shifts in 

the way academic production occurs have garnered considerable attention in recent 

research. In this study I explored the role of international postdocs in the production of 

academic research through two theoretical frames. Mode 2 knowledge production 

(Gibbons et al, 1994) predicts that university research is becoming increasingly applied, 

transdisciplinary, flexible and in active competition and collaboration with non-academic 

knowledge producers. In contrast, Academic Capitalism in the New Economy (Slaughter 
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& Rhoades, 2004) predicts that through enhanced managerial capacity, faculty members, 

administrators, students, and others form new circuits of knowledge that have led to an 

embedded capitalist regime in the academy.  I found that academic capitalism has much 

more explanatory power than Mode 2 for understanding the role of international postdocs 

in academic production, though neither theory fully captures my findings. 

 As outlined in previous chapters, Mode 2 knowledge production differs from 

Mode 1 (academic research organized by department and discipline) along six points. 

One of the major differences between Mode 2 and Mode 1 production is that Mode 2 is 

knowledge that is produced for application. I found that much of the research that 

international postdocs are involved with is applied. However, the other points of 

departure from Mode 1 were not apparent. Most notably, I found little evidence that 

postdocs work transdisciplinary and that their work is broadly accountable to society. 

Instead, it seems that the applied focus to research is part of an embedding of a new 

regime of knowledge production through traditional academic modes of research, rather 

than they types of new knowledge production modes as described by Gibbons. In fact, 

Mode 2 seems more an ideology of knowledge production than a theory explaining and 

predicting actual shifts in the way knowledge is made. Mode 2 is a sort of post-modern 

functionalism that can be deployed to justify competition and privatization in university 

research, which further privileges units with universities that have access to the greatest 

levels of resources.  Mode 2 is post-modern in that it predicts the deconstruction of 

modern institutions, namely universities, and a disembedding of their traditional social 

roles. It is functionalist in that Mode 2 is a theory that privileged the reproduction of 

social hierarchies by describing how academic production systems work in a 
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deterministic way. In the end, findings from this study contribute to the elaboration of 

Mode 2 not so much by refining the theory but in highlighting its limitations. 

 Much of Chapter 4 is dedicated to explaining how expressions of academic 

capitalism explain the ways in which international postdocs are incorporated into 

structures of research production. Academic Capitalism in the New Economy  (Slaughter 

& Rhoades, 2004) moves beyond Academic Capitalism (Slaughter & Leslie, 1997) in that 

it offers a theory of explaining a range of practices embedded in the academy rather than 

describing revenue generation through technology transfer. Slaughter and Rhoades point 

to capitalist academic production regimes as driving processes within higher education. 

Though these regimes are internal to universities, central to the theory of academic 

capitalism are the networks through which universities are directly linked to new 

economy markets.  

The theory of academic capitalism focuses on networks … that link institutions as 

well as faculty, administrations, academic professionals and students to the new 

economy (Slaughter & Rhoades, 2004, p. 15). 

 

 A point of fine distinction between the theory of academic capitalism in the new 

economy and my findings is that international postdocs were embedded in capitalist 

production regimes in the absence of clear links to the new economy, or at least in the 

absence of new links to the new economy.  That is, most of the work that the postdocs in 

my study did was funded by governmental agencies, peer reviewed, and though often 

applied (for example neuroscience research on the causes of Alzheimer’s disease) most of 

the research was not intended to generate knowledge that is directly patentable or 
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comodified. In other words, rather than developing new circuits of knowledge, existing 

social relations between postdocs and faculty advisors have transformed from a set of 

mentor / trainee relations into a set of management / labor relations.  

 This passive transformation is not incongruent with the development of networks 

connecting the academy with the new economy. The point is that academic capitalism 

can be about shifting social relations within higher education in addition to connections 

between higher education and an external new economy. Moreover, shifting academic 

social relations are part of a broader shift in the political economy both within and 

outside of higher education. An example of this shift is what Dr. Hoff (lecturer / life 

sciences / SCU) described as the encroachment of “short-termism” in academic 

production. According to Dr. Hoff, increased reliance on postdoctoral labor in academic 

science is integral to production model defined by short-horizon funding cycles for 

applied projects rather than career-long investigation in basic questions that build the 

base of knowledge. Postdocs are more useful in this short-term way of producing 

scientific knowledge because their level of expertise and contingent labor conditions. The 

encroachment of short-termism is the point of departure for the two major theoretical 

contributions, or elaborations, from my study. 

 The first point of theory elaboration is that the type of research produced cannot 

be separated from the labor relations of academic production. This point is not new; for 

example, Finkelstien (2006) has shown that academic research and the formation and 

transformation of the academic profession are intertwined. Yet research on 

interdisciplinary work in higher education has tended to focus on the product (research 

outcomes, course / degree offerings) and the process (organizational structure) rather than 
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the conditions upon which this work is conducted (Brint, Turk-Bicaki, Proctor, & 

Murphy, 2009; Sa, 2007). Even work that is informed by academic capitalism, which 

does consider labor conditions, has centered on process and research types rather than 

labor relations (Mendoza, 2007; Oli-Helana, 2003). Labor relations and conditions must 

be central to any conceptualization of academic production because it is the terms of 

academic labor that condition, who, how, when and where academic products are 

generated.   

 The second point of theory elaboration is specific to production of life science and 

engineering research at British and American universities. In Changer 4 I showed that 

research in these fields is conducted through an embedded capitalist production regime. 

International postdocs are incorporated into this regime as low wage, high yield 

temporary workers. Individual faculty members and universities exploit postdocs through 

insecure labor conditions in which the value of their work seems to exceed the 

compensation yielded to postdocs both in terms of wages and future career prospects. 

One participant in this study described being a postdoc as the state of living in “postdoc-

land,” where productivity exceeds wages and jobs are temporary. I see the emergence of 

a postdoc proletariat, or a group of piecework, wage laborers who are driving the wheels 

of academic production. This phenomenon seems connected to the wider trend referred to 

in the popular media as the popular media as the “gig economy” (Brown, 2009), or the 

idea that people do a series of “gigs” now rather than establishing a single career.  Future 

attempts to model academic production would profit from giving attention the role of the 

postdoc proletariat. 
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Mobility theory 

 Theory on academic mobility has been located at either the macro level – 

concerned with national and global economies – or the micro level – interested in 

individual experience and adjustment. Furthermore, theory on academic mobility has 

tended to be fixated with geographic mobility only; that is movement across space rather 

than movement in social position. Take for example the “push-pull” model, which is the 

mot common theoretical model for understanding international academic mobility (e.g., 

Altbach, 2004). Push-pull models predict that students and researchers are moved by 

local instability and global opportunity. Embedded in this theory are the assumptions that 

mobility is largely a macro economic phenomenon, and that academic mobility itself is 

exclusively a question of movement across space. In contrast to most existing research, 

my findings suggest that theory can best explain mobility among international postdocs 

when mobility is conceptualized at the meso level of analysis, when attention is given to 

interactions between the individuals and larger social structures and when career and 

social mobility are considered in addition to geographic mobility.  

 Findings from this study have demonstrated that mobility cannot be reduced to a 

set of macro forces that push and pull people across space like passive bodies floating on 

a global tide. Instead I have found international postdoctoral mobility is constructed 

through the interaction of a set of remote local social structures and policies (in home and 

host countries) that are mediated within a global space of flows by active participants 

(postdocs and hiring faculty). In fact, mobility is most often actualized when postdocs 

participate in constructing boundaries of the scientific space of flows. Concepts and 
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theory development on how the space of flows is constructed, bounded, and transformed 

are needed to better understand how and why academic mobility occurs.   

This is not to suggest that there are not push and pull factors. Indeed there are 

social conditions beyond the direct influence of individual postdocs and faculty members 

that frame decisions to either become mobile or hire a mobile researcher.  Where the 

theory needs refinement is in how push and pull factors are conceptualized and how these 

forces are engaged by actors who contribute to constructing the spaces through which 

they move. In most push-pull models, push factors are conceptualized as negative forces, 

originating in the home country of the migrant, driving migrants away, whereas pull 

factors originate in host countries and are positive forces that attract migrants. In contrast, 

I have found that for some international postdocs working in the United States and United 

Kingdom, push and pull forces originate in the home county. One way this occurs is 

when, as in the case of Dr. Ren (engineering / NU), postdocs are “pushed” from his or her 

home country because international experience is necessary to leverage a job at home, but 

“pulled” back home once this experience was achieved. Of course, this set of push and 

pull forces did not align identically for all international postdocs. Hence, push-pull 

models should be rooted in context and take into account the way individuals negotiate 

large social structures in the production of a scientific space of flows, rather than 

assuming that social forces automatically move individuals.  

An interrelated implication from this research on the elaboration of mobility 

theory is that it must be expanded to include career and social mobility as well as 

geographical mobility. An important finding from this study is that geographical mobility 

is more easily attained than career mobility. Many postdocs who participated in this 
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research reported facing little difficulty in finding work abroad (of course, those who 

wished to be postdocs abroad and did not achieve this goal were not included) but 

indicted that moving beyond postdoctorate positions into preeminent academic jobs is 

very difficult. This impression has been developed by many postdocs after either having 

worked as postdocs in several subsequent positions and  / or after applying for faculty 

positions without success.   It cannot be assumed that physical mobility necessarily 

equates to social mobility. Although postdocs are able sometimes able to leverage their 

experiences as postdocs aboard into career opportunity in both home and host countries, 

many postdocs find themselves in the position of making many lateral moves, taking 

postdoc job after postdoc job in different places, before moving into a permanent 

academic position or leaving research.  

In pervious chapters I have indicated that international postdocs are in danger of 

becoming a global research underclass, a group that are capable of moving across space 

as scientific laborers but not to advance in their careers as scientists and academic 

engineers. Yet, at the same time, the scientific space of flows through which postdocs 

move across borders is also the space through which careers are advanced. A “hot paper” 

in Science or Nature can contribute to redefining the boundaries of the global scientific 

space of flows and springboard a postdoc into a secure academic job. Many postdocs, 

however, face structural  and cultural constraints in their ability to produce a career-

making paper. Theories of academic mobility should not only focus on forces that move 

researchers across space, but the conditions through which those forces are negotiated, 

and the structural contrast and opportunities presented to academic migrants. In other 

words, academic mobility should not be seen as a singular phenomenon (as it is in push-
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pull models) but as a complex system with conditional rules and access to resources in 

which actors are sometimes able to transform their own social position but also reinforce 

and reproduce existing structural constraints. 

 

Implications for Research 

 The findings from my study have several important implications for future higher 

education research. Two implications are of particular importance. One has to do with 

selecting units of analysis in higher education organizational studies and has wide 

applicability. The second has to do with the visibility of postdocs in higher education. 

Unit of analysis 

 As discussed in previous chapters, research on the organization of higher 

education, and research production in higher education in general has tended to focus on 

departments and disciplines. Because of this department / discipline conception, the unit 

of analysis in this line of research has tended to take departments as the unit of analysis. 

Hermanowicz’s (2005) study on university classification through departmental culture is 

a well conceptualized and executed study on the organization of higher education work 

that takes departments as the unit of analysis. In reviewing the work and expectations at 

physics departments at a number of universities, Hermanowicz found that disciplinary 

epistemology interacted with departmental and university culture, as well the 

departmental position with the discipline-specific prestige economy to frame the 

conditions of work within departments. 

 The department / discipline conceptualization of the organization of academic 

work has been useful in higher education research. However, my findings suggest that 
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research on the organization of academic work can no longer be accepted without 

question and that future research should carefully consider the unit of analysis most 

appropriate for answering questions about how higher education production works. In 

many cases, individual labs or research projects may be more appropriate units of 

analysis. One reason for this is that the work postdocs do is often conducted in 

collaboration with colleagues located in other departments. A more important implication 

from my research is that critical assessment of analytical units is necessary because 

focusing on departments and disciplines may obfuscate the actual productive units in 

higher education. I found that the work of postdocs is loosely coupled from departments 

and, though it is typically disciplinary work, lab and project specificities drive the content 

and conditions of their work. If my analysis had been located at the departmental level, 

rather than at multiple levels including individual, laboratories, and projects, I likely 

would not have been able to analyze the working conditions of international postdocs the 

ways that I have.  

 This is not to suggest that all research on academic production must be located at 

the lab or project level, only that some should be. The important implication here is that 

research in higher education should be careful in selecting “cases,” or units of analysis, 

rather than simply relying on convention. This recommendation may increase the burden 

on researchers and the difficulty of conducing higher education research but I believe that 

it will untimely lead to new and creative lines of research that will enrich our 

understanding of how work and academic production are organized in higher education.  
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The invisible group – where are the postdocs? 

 The second main implication for higher education research from my findings is 

more closely related to the topic of the study. One of the postdocs who participated in the 

study said that he felt like international postdocs were an “invisible group,” key 

contributors to academic research who receive little institutional recognition. The same 

can be said for higher education research. Postdocs are all but absent in most higher 

education research. This may be an artifact of their once small numbers as well as the fact 

that postdocs used to be confined to a handful of disciplines. Now, however, the postdoc 

has expanded dramatically, internationalized, and its place in the production of academic 

science is of vital importance.  

 Much more research is needed on the postdoc in the United States, the United 

Kingdom and elsewhere. A limitation of my study is that it focused exclusively on 

international postdocs in only two broad fields. Comprehensive national and comparative 

reviews of the postdoctorate are needed to understand the role of this institution within 

and across institutions and academic systems. In addition to further exploring the role of 

postdocs, their work, and the function of the postdoctorate in academic career 

development, attention should be given to how gender and race, as well as nationality, 

frame the work and experiences of postdocs. Both focused qualitative case studies and 

larger-scale quantitative studies are needed. Among others, questions to be answered 

include: Do increased numbers of postdoctoral appointments have a negative effect on 

PhD enrollments and financial support? How do dynamics related to race, gender, and 

nationality play out in lab-level work relations? What is the process from moving from 
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postdoc to faculty member? How is the contemporary postdoc connected to shifts in work 

in the boarder political economy?  

 
 
 
 

Policy Implications 

 A minor focus of my study has been on the policy environment that frames 

international postdoctoral employment. I found that both national and local institutional 

policy contributes to the way international postdocs are hired and what they do. Hence, 

there are a number of implications for policy that can be drawn from my findings. 

National 

 In the UK there is more or less a single higher education system and national 

policy has always been relevant to universities. In the US, there are multiple systems of 

higher education and policy investigations have tended to focus on state systems. My 

findings suggest that national policy is relevant in both countries and that some of the 

policy areas most pertinent to postdoctoral employment have not been traditionally seen 

as relevant to higher education.  

Is more always better? In both the United States and United Kingdom there has 

been a push to increase the number of people who receive advanced degrees in STEM 

fields. National bodies like the NSF and Royal Society have explicitly enacted policy 

incentives to attract people to these fields and immigration policy has encouraged foreign 

scientists to emigrate. The logic behind this push is that STEM expertise is increasingly 

vital for economic production and innovation and that for countries to compete 

economically and to preserve national security (Tannock, 2007). It is fair to say that 
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“more STEM” has become an ideological mantra of national education policy that has 

whipped the education community into action.  

Is more always better? This question is un-often asked in policy discussions about 

higher education and science. Findings from my study suggest that more may not always 

be better. In fact, the number of PhDs produced domestically, supplemented by the large 

number of scientists who immigrate to the US and UK is likely a reason that the postdoc 

has expanded and led to hierarchical and exploitative working conditions whereby 

postdocs’ productivity far exceeds their compensation in both wages and opportunity to 

advance. Without a large supply of research labor it would be more difficult for 

universities to find postdocs willing to work under poor conditions for relatively low 

wages. Zumeta (1985) attributed increased numbers of PhDs who worked as postdocs 

longer in the 1970s and 1980s in part to higher education massification. I have found that 

today the chances of becoming a faculty member after postdocing are even more limited, 

especially for the growing numbers of international postdocs.  In fact, many participants 

reported that it is likely that they will leave academic research because of the barriers to 

advancement within higher education.  

Instead of policy pushing for more scientists and engineers in absolute terms, 

policy should shift to focus more on access of opportunity. Science and engineering fields 

are stratified by race and gender. A policy focusing on broadening, rather than simply 

expanding, participation in science and engineering may be more beneficial to society in 

that it would help to promote equity and might even widen the research agenda more than 

an absolute expansion in numbers. Further, policy should also address equality of 

treatment for those who do become scientists and engineers. I have found that 
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international postdocs are subject to unequal working conditions. Postdocs from abroad 

appear to have fewer chances to advance than do domestic postdocs. Among international 

postdocs, researchers from Asia are expected to work longer hours and receive less 

personal support from their supervisors than their colleagues from the West.  It is likely 

that gender and race are also important factors that influence the labor conditions of 

researchers.  

Science funding. As already discussed, in both the United States and the United 

Kingdom, there has been a move among scientific funding agencies to support large-

scale, applied research problems. These grant projects often require large research teams, 

including postdocs, have short time-horizons, are designed to solve immediate problems 

rather than to build on a body of research. This short-termism in academic scientific 

funding is characterized by extreme competition for a few large grants on the front end, 

and thus relatively less fewer ideas being produced on the back end to compete in the 

arena of scientific knowledge.  I see the results of this policy to fund big applied science 

as two fold. First, it has contributed to the stratification of labor conditions. As fewer and 

fewer researchers are effectively able to compete for these grants, the number of postdocs 

has expanded and the labor relations of scientific research have become more rigid. 

Second, the types of new knowledge produced are so focused that the possibility for new 

discovery and creativity may be stiffened. In fact, true entrepreneurship in science may 

look more like a system where many smaller grants are available so that many new ideas 

and researchers can compete in the marketplace for scientific knowledge. 

The first policy suggestion then follows that governments and science funding 

agencies should provide a greater number of smaller grants available for researchers, 
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especially junior researches who may otherwise have to work in multiple subordinate 

postdoc positions. The second funding policy suggestion from my findings is that grants 

that fund postdocs should include some provision to ensure that postdocs are able to 

develop as independent researchers and not simply become scientific employees. One 

way to do this would be to set aside a small pool of money for each postdoc to pursue his 

or her own interests on the side, and stipulate that a fraction of that postdoc’s time, say 25 

percent, should be devoted to this research. In this way, the developmental aspect of the 

postdoc may return. Finally, national scientific funding polices in both the US and the 

UK are liberal in allowing temporary visa holders to work on funding projects, but are 

more restrictive in allowing non-citizens to apply for their own grant monies.  This 

impairs international postdocs ability to become faculty members in their host countries.  

If a person worked on a government agency funded research project as an international 

postdoc, then that person should be allowed to apply for his or her own grant from the 

same agency.  

Immigration policy as science policy. I have found that the boundaries between 

immigration, science, and education policy have been progressively blurred in both the 

US and the UK. The result being that universities and individual faculty member have 

been given the right to decide who is allowed to migrate to the United States and United 

Kingdom as a researcher. In fact, these policies are designed to attract increasing 

numbers of skilled migrants, including postdocs, to the US and the UK. And yet once 

postdocs arrive they have limited rights to move between institutions, change the 

conditions of their work, or seek permanent residency. More rights should be given to 

these migrant works who are being courted by national policy. International postdocs 
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should be able to move from one university to another or from the position of postdoc to 

faculty member without having to apply for a new visa.  

It is likely that the postdocs migrating from their home countries to the US or the 

UK are contributing to brain drain, though the findings from this study can not speak to 

this directly. At the very least, countries are investing in training students at 

undergraduate and sometimes graduate level and then losing the benefit of that 

investment, at least for a short time. Another policy recommendation from my study then, 

albeit even less likely to be implemented, is that receiving countries compensate sending 

countries for the loss of capital and human investment if an international postdoc 

becomes a permanent resident in the host country. An exception would be intra-EU 

mobility, of course. This sort of migration tax could be negotiated by international treaty 

but is unlikely to occur. 

Local 

The findings from my study also have implications for policy at the local, or 

institutional level. At this level policy related to the classification and compensation of 

postdocs is most relevant. Specifically, my findings have implications for the way 

postdocs are defined and the const cost incentives for hiring them.  

Defining postdocs. There is not a “postdoc” job title at any of the institutions in 

this study. In fact, there are numerous job titles held by researchers who identify as 

postdocs. Postdocs are not students nor are they faculty and at many universities they are 

not broken out as a separate group and explicitly reported in either student or staff 

institutional data. In reviewing available information at each of the four universities in 

this study I have not found a description that clearly defines who postdocs are, their rights 
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and responsibilities as university employees or the types of work in which they should be 

involved.  

This ambiguity as to the institutional role of postdocs may be contributing to the 

conditions that allow postdocs to be exploited. More immediately, it has obscured 

postdocs from vision when reviewing institutional data. As a matter of institutional policy 

universities should begin to keep closer track of the postdocs who work at their 

universities. At the very least, they should be counted and their numbers should be 

reported. Like students and faculty members, policymakers and researchers should have 

access to how many postdocs are working at a given institution, as well as breakdown by 

discipline and unit, sex, race, and national origin. If postdocs working hours and 

contributions towards research and other aspects of academic production were also 

recorded and made available, instructional policy makers and higher education 

researchers could develop a better understanding of how work is allocated in the 

university. 

Cost incentives. A major finding from this study is that the cost structure of 

supporting PhD students and hiring postdocs indirectly encourages faculty members to 

hire postdocs instead of students in their labs and projects. One way to address this issue 

is by revisiting the cost structures for postdoc employment. PhD students, especially in 

the US, have recently won important rights including an increase in the share of tuition 

covered by assistantships and university provided health care. A good example if this is 

at SWU where employee related expenses rates for graduate assistants have increased 

dramatically over recent years because PhD students now have somewhat better working 

conditions. An unintended consequence of these gains made by PhD students is that they 
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cost nearly as much to support a hiring postdocs. Because of cost and productivity ratios 

many faculty members prefer to employ postdocs.  

The cost of hiring postdocs must reflect the added productivity they bring to a 

laboratory.  I suggest that there are two ways that this could be accomplished without 

reducing pay or benefits for graduate students. One way to restructure cost incentives is 

to simply pay postdocs more. I found that many postdocs are paid very low wages, 

especially when skill level and experience are taken into consideration.  In the United 

States, for example, some postdocs reported being paid as little as $35,000 a year. 

Universities could simply develop a postdoc working category and a pay scale for this 

type of employment with a reasonable salary floor. Another way to address the cost 

incentives would be to increase cost sharing for PhD students by departments and 

colleges. If individual faculty members were responsible for a smaller share of the 

expenses related to supporting graduate students, their incentive to hire more graduate 

students would be increased.  

 

Closing remarks 

In light of my findings, the policy recommendations outlined above are open to 

criticism. Throughout I have described a systemic regime of production that exploits 

postdocs who come from outside of the United States and United Kingdom. My 

recommendations to address what I see as a (normative) problem in the working 

conditions of postdocs are to tweak the regulations that frame their working conditions.  

Even if all of my recommendations were to be universally enacted – something that is 

unlikely to happen – the social relations that define the working conditions for 



 235 

international postdocs would not be fundamentally altered, though their work and 

prospects may improve on the margins. The research problem has to do with the system 

of academic production itself. This study is part of a larger body of research that 

addresses the conditions of academic production and university internationalization. It 

has contributed to this body of work by offering a detailed account of how international 

postdocs are hired and their role in academic production in life sciences and engineering 

fields on the US and the UK, and by using comparative analysis to understand the 

interaction between individual mobility, university international, and academic 

production.  

 Postdocs are an understudied group. This study is among the first rigorous 

analyses of the postdoctorate in nearly a quarter century. The postdoctorate now plays an 

increasingly important role in academic production, with implications not only for how 

new knowledge is created by also for the development of academic careers. In both the 

Untied States and United Kingdom the number of postdocs is growing in absolute terms 

and an increasing share of all postdocs are international. In fact, postdocs are likely the 

most “international” group on most British and American campuses, with higher 

percentages of postdocs coming from aboard than students and faculty members.  

 By taking a meso approach using the theory elaboration method (Vaughn, 1992) 

and following the glonacal agency heuristic (Marginson & Rhoades, 2004), this analysis 

has linked individual choices, with policy and social structure at various local and 

national levels, and the global level. In doing so I have shown how agency and structure 

interact in both academic production and academic mobility. I have also been able to 

engage a number of concepts. For example, my findings may help to refine theory on 
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academic mobility by offering an opperationalizable concept of the space of flows and 

framework for understanding how the mobility process is constructed by individual 

postdocs.  In showing how international postdocs are incorporated into lab and project 

management production models, the findings from this study show how labor relations 

are inextricably tied to the types of research that is produced.  

 As a political economy, this study clearly addresses the interaction between 

policy, economic, and social forces in the distribution of power and resources. However, 

one of the most notable findings is the importance of culture and individual power 

relations between postdocs and faculty supervisors.  Faculty members are able to treat 

international postdocs differently than domestic postdoctoral researchers because of their 

status as temporary visa holders. However, I have found that being international is not a 

simple binary but that there are degrees of being international related to the level of 

personal and labor alienation experienced by postdocs from abroad. Cultural stereotypes 

condition Asian postdocs’ work.  Faculty members who choose to hire postdocs from 

Asia often do so because they believe that Asians are tireless workers who make few 

demands; one faculty member at SWU said that international postdocs see being a 

scientist as a “privilege” while Americans see it as a “right.” When being a scientist is a 

privilege and you are employed directly by an individual faculty member it is difficult  

speak out against your working conditions, creating a coercive individual power relations 

that can lead to postdocs exploitation. 

 This study has demonstrated the importance of international postdocs in academic 

production systems and has detailed how international postdoctoral work interacts with 

higher education internationalization. Understand international postdoctoral involves 
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multiple levels of analysis. Yet structure and policy should not obscure the individual 

power relations that order academic work. As higher education research proceeds into the 

second decade of the twenty-first Century we must move beyond research paradigms of 

structural determinism or methodological individualism. Only by looking at the 

interaction between  individual relationships and practices with social structure will be 

able to understand the complex meaning of higher education in contemporary society.  
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 APPENDIX A: HUMAN SUBJECTS APPROVAL 
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APPENDIX B: CONSENTING DOCUMENT  

 
Informed Consent 

 
Hiring International Postdocs 

 
Introduction 
 
You are being invited to take part in a research study.  The information in this form is 
provided to help you decide whether or not to take part.  Study personnel will be 
available to answer your questions and provide additional information.  If you decide to 
take part in the study, you will be asked to sign this consent form.  A copy of this form 
will be given to you. 
 
What is the purpose of this research study? 
 
The purpose of this study is to explore the practices related to hiring international 
postdoctoral scholars in life sciences and engineering fields at universities in the United 
States and United Kingdom. 
 
Why are you being asked to participate? 
 
You are being invited because of your involvement in international postdoctoral 
employment.  
 
How many people will be asked to participate in this study? 
 
Approximately 32 faculty members and 16 postdoctoral scholars will be asked to 
participate in this study. 
 
What will happen during this study? 
 
You will be asked to participate in a face-to-face interview. Questions will be focused on 
the processes and procedures related to international postdoctoral employment. The 
interview will be conducted at a time and place of your choosing.  
 
How long will I be in this study? 
 
Participating in this involves a one-time interview that will take approximately one hour.  
 
Are there any risks to me? 
 
There are no identifiable risks to you. 
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Are there any benefits to me? 
 
You will not receive any benefit from taking part in this study.  However, the broader 
benefits of the study include contributing to the knowledge base of research on higher 
education as well as the potential to inform institutional and national policy.   
 
Will there be any costs to me? 
 
Aside from your time, there are no costs for taking part in the study. 
 
Will I be paid to participate in the study? 
 
You will not be paid for participation in this study. 
 
Will video or audio recordings be made of me during the study? 
 
We will make an audio recording during the study so that we can be certain that your 
responses are recorded accurately only if you check the box below: 
 

I give my permission for audio recordings to be made of me during my 
participation in this research study. 
 

 
I do not give my permission for audio recordings to be made of me during 
my participation in this research study. 
 

Will the information that is obtained from me be kept confidential? 
 
The only persons who will know that you participated in this study will be the research 
team members:  Brendan Cantwell (the principal investigator) and Alma Maldonado-
Maldonado (the principle investigator’s doctoral advisor).  
 
Your records will be confidential. You will not be identified in any reports or 
publications resulting from the study. Representatives of regulatory agencies (including 
The University of Arizona Human Subjects Protection Program) may access your 
records.   
 
What if I am harmed by the study procedures? 
 
There is no risk related to injury, employability, insurability, or psychological harm for 
participation in this study. 
 
 
May I change my mind about participating? 
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Your participation in this study is voluntary.  You may decide to not begin or to stop the 
study at any time.  Your refusing to participate will have no effect on your employment 
status. You can discontinue your participation with no effect on your employment status. 
Also any new information discovered about the research will be provided to you. This 
information could affect your willingness to continue your participation. 
 
Whom can I contact for additional information? 
 
You can obtain further information about the research or voice concerns or complaints 
about the research by calling the Principal Investigator, Brendan Cantwell, Ph.D. 
Candidate, at (520) 891-6097. If you have questions concerning your rights as a research 
participant, have general questions, concerns or complaints or would like to give input 
about the research and can’t reach the research team, or want to talk to someone other 
than the research team, you may call the University of Arizona Human Subjects 
Protection Program office at (520) 626-6721.  (If out of state use the toll-free number 1-
866-278-1455.) If you would like to contact the Human Subjects Protection Program via 
the web, please visit the following website: http://www.irb.arizona.edu/contact/. 
 
Your Signature 
 
By signing this form, I affirm that I have read the information contained in the form, that 
the study has been explained to me, that my questions have been answered and that I 
agree to take part in this study.  I do not give up any of my legal rights by signing this 
form. 
 
__________________________________ 
Name (Printed) 
 
________________________________________________ 
Participant’s Signature    Date  
 
Statement by person obtaining consent 
 
I certify that I have explained the research study to the person who has agreed to 
participate, and that he or she has been informed of the purpose, the procedures, the 
possible risks and potential benefits associated with participation in this study.  Any 
questions raised have been answered to the participant’s satisfaction. 
 
__________________________________ 
Name of study personnel 
 
_________________________________________________ 
Study personnel Signature    Date  
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 APPENDIX C: INTERVIEW PROTOCOLS 

Faculty Member Interview Protocol 
 

Background information:  
 
Name of Interviewee: 
Position of Interviewee: 
Length of time in current position: 
Location, data and field of interviewee PhD: 
 
 

1) Over the course of your faculty career, how many postdoctoral students have been 
under your supervision? 

a. How many of those have been non-citizens or permanent residents of the 
United States / United Kingdom? 

b. What countries have the international postdoctoral students under your 
supervision come from?  

 
 
2) How many people work in your lab? 

a. How many are graduate students? 
b. How many are postdocs? 
c. How many are clinical faculty? 
d. How many are technical staff? 

 
3) Currently, how many postdoctoral students are under your supervision?  

a. How many are non-citizens or permanent residents?  
b. What countries are they from? 

 
 

4) Who is involved in the decision to hire a new postdoctoral student? 
a. Who makes the final decision to offer a candidate a postdoctoral position? 

 
5) What is the typical way you recruit new postdoctoral students?   

 
6) How are candidates / applicants reviewed?  

a. What do postdoctoral student applications consist of? 
b. Who is involved in reviewing the applications? 
c. How are the credentials and experiences international candidates assessed? 
d. If you are not sure about an international candidate’s application, what 

measures are taken to clarify your questions?  
e. How important are colleagues’ recommendations in the selection process? 

 
7) What are the procedures that must be followed when you decide to hire a new 

postdoctoral student? 



 243 

 
 

8) What legal and organizational considerations come into play when you are 
interested in hiring a postdoctoral applicant from abroad? 

a. What national immigration considerations involved with hiring 
international postdoctoral students? 

b. What procedures or expectations does your department institution have 
related to hiring international postdoctoral students?  

c. Can you give me an example of when you have not been able to hire an 
international postdoc because of this? 

 
9) Can you walk me through one specific example of the process that you took when 

hiring a particular international postdoctoral student? 
 
10) Overall, what is your impression of international postdoctoral students?  
 
11) What are the differences in the procedures between hiring international 

postdoctoral students and domestic postdoctoral students?  
a. How much time does it take? 
b. Why do you hire international postdocs? 

 
12) How does language and culture impact the way you work with international 

postdocs? 
a. In general, do international postdocs have the same level of training as 

domestic postdocs?  
 

13) Among the international postdoctoral students you have hired, how often have 
you had a prior relationship with that person or someone closely associated with 
that person such as their doctoral advisor? 

  
14) How do you feel hiring international postdocs is regarded by your institution?  

a. What does your department head think about hiring international 
postdocs? 

b. What are the incentives or disincentives associated with hiring 
international postdocs? 

 
15) What is the prestige associated with hring international postdocs? 
 
16) What visa type to your international postdocs generally have? 

a. Why do they typically have this type? 
b. Who is involved in the decision as to what type of visa international 

postdocs apply for? 
 

17) How often do representatives from your department or university go abroad to 
recruit international scholars? 

a. Were do they go? 
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b. Have you ever been involved in this recruiting? 
 
18) What support does your institutions provide for hiring international postdocs? 

a. Overall, how would you assess the level of support provided to yourself 
and to the international postdocs you hire?  

 
 

19) In your field how common is it to have postdoctoral students from abroad?  
a. Do the international postdocs that you hire tend to come from countries 

that conduct a lot of research in our field? 
b. What are the countries that most of the international postdocs in your field 

come from? 
c. Why are postdocs so common from these countries? 
d. Typically, where have the international postdocs that you hire received 

their PhDs? 
 

 
20)  Over time, has there been a change in the way our recruit and hire international 

postdocs? 
 
21) What are the economic considerations involved when you hire international 

postdocs? 
a. What polices do funding or granting agencies have about hiring 

international postdocs? 
b. Are there different expenses involved for you when you hire an 

international as opposed to domestic postdoc? 
c. Are international postdocs paid in the same way as domestic postdocs?  

 
 

22) What are the skills that an international postdoc needs in order to be hired in your 
department? 

a. What sort of work do international postdocs tend to do? 
b. How important is this work for your research? 
 

23) What do the international postdocs you have hired do once they are finished 
working in your department? 

a. Where do they live? 
b. What sorts of jobs do they do? 
c. Do they generally get the jobs that they want? 

 
24) What relationships have you had with former international postdocs? 

a. Have you maintained a collaborative relationship with any of your former 
postdocs? 

b. Have you developed any contacts through your international postdocs that 
have lead collaborative research or student and researcher exchange? 
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25) What was your personal experience as a postdoc? 
a. How has your personal postdoc experience influenced the way you hire 

and work with postdocs? 
 

26) What are the differences between the way international pstodocs are hired here 
compared to Europe / the United States? 

 
27) Thank about your next postdoctoral student, what type of person do you have in 

mind? 
a. Do you think you will hire a domestic or an international postdoc? 
b. Do you think you will hire a man or a woman? 
c. Do you have a particular set of skills in mind for your next postdoc? 

 
 

Postdoctoral Interview Protocol 
 

 
Background information:  
 
Name of Interviewee: 
Position of Interviewee: 
Length of time in current position: 
Location, date and field of interviewee PhD: 
Location and date of interview: 
 
 

1) What country are you from? 
 
2) How long do you intend to be in this position? 

 
3) What other academic positions have you held? 

 
4) How many other postdoctoral positions did you apply for? 

a. Where were they located? 
 

5) How well did your graduate training prepare you for your postdoctoral position? 
 
6) Why did you choose to work in this department? 

a. What non-postdoctoral positions did you consider? 
b. What other postdoctoral positions did you consider taking? 

 
 

7) Who was involved in hiring you? 
a. Who were the people at this university you had contact with when you 

were hired? 
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b. What contact did you have with the international affairs office or human 
resources? 

 
8) How did you find out about this postdoctoral postion? 

a. Is this the same way you found out about the other positions you were 
interested in?   

 
9) How was your application reviewed?  

a. How many times were you interviewed? 
b. Were you required to visit the university? 
c. Did the hiring committee have any questions about your credentials? 

 
10) What are the procedures you had to follow in order to get the position? 

 
11) What type of visa do you have? 

a. What is the significance of that visa type for your work and future career? 
b. Who decided on the visa type? 
c. Is this the type of visa that you prefer to have? 
d. Do you plan on changing your visa type? 

 
12) Were there any legal or immigration considerations involved when you were 

hired for this position?  
a. What has been your experience with the visa process? 

 
13) How would you describe the way you got this positions? 

a. How important was your knowledge and scientific expertise in getting this 
job?   

b. How important were your skills in getting this job? 
c. How would you assess you ability to work in this country if you did not 

have your level of skills and education?  
 

14) What were your intentions when taking this position? 
 
15) What are your expectations related to this position?  
 
16) Overall, what is your impression of working in this department?  
 
17) How are international postdoctoral students and domestic postdoctoral students 

hired and treated in this department? 
a.  Can you give me an example showing the difference between domestic 

and international postdocs? 
 

18) What contact did you have with your supervision before you became a 
postdoctoral student here? 

 
19) Who were that people that were most important in terms of getting this job? 
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a. How important was your doctoral advisor in getting this job?  
 

20) What is this department’s attitude about international postdocs? 
a. What are the advantages of being an international postdoc in this 

department? 
b. What are the disadvantages of being an international postdoc in this 

department? 
  

21) Have you ever been involved in recruiting new postdocs? 
a. Has your supervisor ever asked for your input about hiring new postdocs? 

 
22) What support does your institutions provide for international postdocs? 

a. Overall, how would you assess the level of support provided to yourself 
and other international postdocs ?  

b. In your field how common is it to do a postdoc abroad? 
 
 

23) How important is doing a postdoc abroad for your career? 
a. Among your graduate school colleagues, how many are ding postdocs 

abroad? 
b. Where are you graduate school colleagues doing their postdocs? 
c. What do you know about your graduate school advisor’s experience as a 

postdoc? 
 

24) What is the situation in your home country in terms of jobs in your field? 
a. How would you asses your chances of getting a job in your home country 

if you did not do a postdoc abroad? 
b. What are the considerations that would make you stay in your home 

country? 
 

25) Where do you intend on living and working once you are finished with your 
postdoctoral position? 

a. Is this what you wanted when you began your postdoc? 
b. What have been the factors that have influenced your future plans? 

 
26) What were the economic considerations involved when you were looking for 

international postdoctoral positions?  
a. How did salary affect your decision to do a postdoc abroad? 

 
27) What agencies or organizations are you involved with?  

 
28) What role did your research interests play in choosing this position?  

 
29) What are your career goals? 

a. What role did these goals play when you were deciding to undertake 
postdoctoral studies abroad?  
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b. How supportive is your supervisor of your career goals? 
 

30) Do you feel your supervisor was upfront with you about the position and its future 
potential when you took the job? 

a. What sort of work are you doing? 
b. How does this work compare to what you were expecting to do? 

 
31) What do you intend to do once you are finished with this position? 

 
32) What do you think is the difference between postdoctoral work in the United 

States and in Europe? 
 

33) If you were to look for a postdoctoral position all over again, what would you do 
differently? 

a. Would you consider different institutions? 
b. Would you consider different countries? 

 
 

Administrator Interview Protocol 
Background information:  
 
Name of Interviewee: 
Position of Interviewee: 
Length of time in current position: 
 
Interview questions: 
 

1) What policies or regulations does your institution have regarding international 
postdocs? 

a. Who developed the polices? 
b. How much input did faculty members have in making the polices? 
c. How much did notational laws and regulations play in making these 

polices? 
 

2) What offices and or committees oversee the administration of polices related to 
international postdocs? 

a. What are the responsibilities of these offices and comities? 
 

3) From an institutional point of view, what is the difference between international 
postdocs and domestic postdoc? 

a. How is this difference expressed in policy? 
b. How is this difference communicated to faculty members? 

 
4) What prestige or recognition does having international postdocs bring your 

institution? 
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5) How does your institution promote itself aboard abroad? 
a. What marketing materials are used abroad? 
b. What countries are targeted for promotion? 
c. What methods are used for promotion? 
d. What is the intended goal of promoting your institution aboard? 

 
6) Who is involved in promoting your institution aboard?  

a. What kinds of trips are made in this capacity? 
b. To what countries are these trips made? 
c. Who decides where to go? 

 
 

7) In what disciplines are international postdocs most common? 
a. Why are they common in these disciplines? 
 

8) From are the most common countries from which international postdocs come? 
a. Why are these countries most common? 

9) Are there any institutional regulations or polices that limit or promote postdocs 
from particular countries or regions? 

 
10) Are there any national regulations or polices that limit or promote postdocs from 

particular countries or regions? 
 
11) Are there any regional or polices that limit or promote postdocs from particular 

countries or regions? 
 

12) How involved are administrative offices in hiring international postdocs? 
a. What does this involvement entail? 

 
13) Overall what is your impression of the way that faculty members tend to hire 

international postdocs? 
a. What changes would you suggest to faculty members? 

 
14) What support does the university provide to faculty members when they are hiring 

international postdocs?  
 

15) What support does the university provide to international postdocs? 
 

16) How involved in the visa and immigration process is the university? 
a. What does that involvement entail? 
b. What are the legal obligations of the university when international 

postdocs are hired? 
 

17) What are the biggest challenges faculty members face when they are hiring 
international postdocs? 

a. How does the university assist them with these challenges? 
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18) What is the biggest challenge that the university faces related to the employment 

of international postdocs?  
 
19) Looking to the future, what changes will your institution make in terms of the 

ways international postocs are hired? 
a. Will there be a greater emphasis on attracting international postdocs? 
b. Will the changes made in the polices related to international postdocs? 
c. Will there be changes made in the services provided to international 

postdocs? 
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APPENDIX D: PARTICIPANT PROFILE 

University Name Status Field Home Country 
SCU Dr. Adu PD LS unknown 
UMA Dr. Allubie PD Eng. France 
UMA Dr. Bagwhati PD Eng. India 
NU Dr. Bradford Admin. -- UK 
UMA Dr. Chang Fac. LS Korea 
SWU Dr. Crookshanks Fac. LS USA 
SWU Dr. Cruz Fac. LS USA 
NU Dr. Daniels Fac. Eng. UK 
NU Dr. Davies Fac. LS UK 
SWU Dr. Diaz Fac. LS Argentina 
SWU Dr. Duda Fac. Eng. Poland 
SWU Dr. Galatasaray Fac. Eng. Turkey 
SWU Dr. Gorsky Fac. Eng. Hungary 
NU Dr. Groot PD LS Netherlands 
SWU Dr. Gupta PD LS India 
SCU Dr. Hoff Fac. LS Netherlands 
UMA Dr. Jagtiani Fac. Eng. India 
SCU Dr. Jamison Fac. LS UK 
SCU Dr. Jana PD LS India 
SCU Dr. Jansen PD LS Denmark 
NU Dr. Jones PD Eng. Australia 
UMA Dr. Kim PD LS Taiwan 
UMA Dr. King Fac. Eng. USA 
SWU Dr. Kingsley Admin. -- USA 
SWU Dr. Lopez PD Eng. Ecuador 
UMA Dr. Marsh Fac. LS USA 
NU Dr. Mendoza PD Eng. Spain 
SWU Dr. Merot Fac. LS France 
NU Dr. Mok PD Eng. China 
SWU Dr. Nesved PD LS Slovakia 
SWU Dr. Patel Admin. -- India 
NU Dr. Peters Fac. LS UK 
UMA Dr. Raja PD. Eng. India / UK 
NU Dr. Ren PD Eng. China 
UMA Dr. Richards Fac. LS USA 
NU Dr. Richoux PD Eng. France 
SWU Dr. Roth Fac. LS USA 
SWU Dr. Roy Fac. Eng. Netherlands 
SCU Dr. Ruiz PD LS Uruguay / Canada 
NU Dr. Shimran Fac. Eng. India 
NU Dr. Smith Admin. -- UK 
NU Dr. Song PD Eng. China 
NU Dr. Tate Fac. Eng. UK 
SWU Dr. Wang PD LS China 
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SWU Dr. Wu PD Eng. China 
SCU Dr. Young PD LS Korea 
SWU Dr. Zhang PD LS China 
UMA Mrs. Handel Admin. -- USA 
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APPENDIX E: DATA CODES 

 
Tams Analyzer Export 

{defining_postdocs}{/defining_postdocs} 
{domestic_international_postdoc_differences}{/domestic_international_postdoc_differen
ces} 
{faculty_autonomy}{/faculty_autonomy} 
{faculty_postdoc_experience}{/faculty_postdoc_experience} 
{funding_granting}{/funding_granting} 
{funding_postdocs}{/funding_postdocs} 
{future_career}{/future_career} 
{global_science}{/global_science} 
{global_supply}{/global_supply} 
{hiring_process}{/hiring_process} 
{immigration_intentions}{/immigration_intentions} 
{institutional_policy}{/institutional_policy} 
{laungage_culture}{/laungage_culture} 
{mobility}{/mobility} 
{postdoc_compensation}{/postdoc_compensation} 
{postdoc_intention}{/postdoc_intention} 
{postdoc_numbers}{/postdoc_numbers} 
{postdoc_preperation}{/postdoc_preperation} 
{postdoc_work}{/postdoc_work} 
{production_cost_productivity}{/production_cost_productivity} 
{science_policy}{/science_policy} 
{scientific_production}{/scientific_production} 
{US_vs_EU}{/US_vs_EU} 
{visa_prociedure}{/visa_prociedure} 
{work_group}{/work_group} 
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