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Abstract
Brain drain and brain circulation are forms of skilled labour migration which have a
significant impact on New Zealand’s economic growth. Based on their importance, it is
suggested that economies rethink how they compete for skilled labour in an international
labour market.

This research study reviews economic and non-economic factors that influence an
individual’s decisions to stay or leave New Zealand. Data is collected from a survey
sample of Lincoln University final year undergraduate and postgraduate students, who
represent New Zealand’s future skilled labour. The research study employs a data
reduction technique called factor analysis to collate large sets of variables into small sets
for econometric analysis. The key econometric tool, logit analysis, provides probabilities
of graduates leaving New Zealand and marginal effects of changes in key economic and
non-economic variables. These key findings, providing new knowledge, are used to
engage in a policy discussion in the last chapter. The research study importantly
maintains focus on three key stakeholders, the government, the business community and
the individual/student when addressing and analysing New Zealand’s brain drain and
brain circulation issues.
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CHAPTER 1 INTRODUCTION
1.1

Introduction

With economic growth being a key factor in most of the world’s economies; ‘attracting’
skilled labour is an integral part of current economic growth initiatives. Increasing
competition in air travel, resulting in falling travelling costs for consumers, a steadily
growing ageing population, putting pressure on the labour market in developed
economies, and increasing economic growth rates in developing and developed
economies, have all contributed to making skilled labour ‘super’ mobile. Governments
and businesses, realising that skilled labour is a global commodity subject to global
labour market forces, have to realign their roles, strategies, practices, philosophies and
policies to gain an advantage in ‘attracting’ skilled labour over other economies if they
are to grow.

This is reflected in New Zealand, where the brain drain issue has the media in a
passionate debate as to its impact and implications, and the Government and businesses
in a quandary as to how to deal with it. Brain drain has New Zealand businesses
reviewing their strategies on retaining skilled labour, as thousands of Kiwis leave for
Australia and other overseas destinations for better remuneration and career
opportunities. Similarly, the New Zealand Government is also reviewing its tack, as
brain drain media debates heat up, and businesses put pressure on the Government to
adjust its policies and strategies to make New Zealand ‘more attractive’, hence slowing
down the brain drain.

1.2

Broad context of investigation

This section provides immigration statistics revealing permanent and long-term (PLT)
flows from and to New Zealand. The section also reviews motivational aspects leading
to the undertaking of this research study. The statistics provide an overview of labour
flows from and to New Zealand, which are pivotal to the brain drain and brain
circulation concepts, while the motivation section argues the relevance of this research
topic to the economy.
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1.2.1 Statistics
Permanent and long-term (PLT) arrivals include people who arrive in New Zealand
intending to stay for a period of 12 months or more (or permanently), plus New Zealand
residents returning after an absence of 12 months or more. Included in the former group
are people with New Zealand residency, as well as students and holders of work
permits. PLT departures include New Zealand residents departing for an intended
period of 12 months or more (or permanently), plus overseas visitors departing New
Zealand after a stay of 12 months or more (Bascand, 2009).

Figure 1.1:

Annual PLT migration and annual net PLT migration

Source: Statistics New Zealand, December 2008

Source: Statistics New Zealand, December 2008

Source: Statistics New Zealand, December 2008

Source: Statistics New Zealand, December 2008
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It is evident from the Annual Net PLT Migration graph in Figure 1.1 that over the last
15 years, on average, more people have come into New Zealand than have left the
country. In this period, New Zealand has experienced an average annual net PLT
migration of approximate 14,000. Even though these statistics in Figure 1.1 do not
breakdown migration by skill-composition, we can draw parallels to the notion that
New Zealand is a net importer of highly skilled-labour (that is, brain gain as opposed to
brain drain), as argued in the literature review chapter (Glass & Choy, 2001).

Nevertheless, the Annual Net PLT Migration by citizenship statistics in Figure 1.1
reveal a very worrying trend; the continuing and increasing loss of New Zealanders to
overseas destinations, in particular Australia, on a long-term basis for the last ten years.
Between 1999 and 2008 there was an average annual net inflow of PLT non-citizens
migrants equal to 33,000 into New Zealand, compared to an average annual net outflow
of PLT citizens migrants equal to 25,000. Even though in this period the country has
received 8,000 more non-citizens annually, on average, over and above what the
numbers of citizens it has been losing annually, the continuing and increasing loss of
New Zealanders highlights that there are factors driving more of its people to leave,
than they are attracting them back to New Zealand. This issue has been a source of
frustration that has been played out in media debates and articles, and continues to
baffle the Government and business community as numbers of New Zealanders leaving
grows. Though these statistics relating to inflows and outflows of New Zealand noncitizens and citizens are not broken down into skill-composition as well, with respect to
brain drain and brain circulation which are outflows and inflows of highly skilledlabour from and to the country, this provides some context into the subject matter.

1.2.2 Motivation
With an awareness of the overall picture presented in the previous statistics, section
1.2.1, the thesis aims to investigate brain drain and brain circulation issues which are a
serious concern to the New Zealand economy. Skilled labour movements, both brain
drain and brain circulation, are a major concern in New Zealand as they either create
skill shortages or provide additional skilled labour in the economy. The bottom line is
that both have significant implications for New Zealand’s economic growth. While
brain drain, causing skilled labour shortages, has been noted as hampering business and
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economic growth, brain circulation, providing additional skilled labour, can be
embraced and used to enhance business and economy growth.

1.3

Research objectives and questions

This section posits the research study’s objectives and questions. The broad scope of the
research study is encompassed in the research objectives, while the research questions
directly correlate to the research project’s two main contributions.

1.3.1 Research objectives
The research study has two research objectives:
1. The primary research objective of this study is to provide new knowledge, to
government policy advisors and the business community, regarding specific factors
that influence New Zealand citizens finishing their tertiary studies to work and live
in New Zealand, or not.
2. The secondary objective is to map and suggest future policy changes that may
improve New Zealand’s current brain drain and brain circulation situation.

1.3.2 Research questions
The research study addresses the following two questions:
1. What economic and non-economic factors influence a New Zealand graduate’s
intention to stay or leave New Zealand?
2. What are the roles of the Government and the business community in addressing the
brain drain and brain circulation issues in New Zealand?

4

1.4

Outline of proceeding chapters

In order to answer the research questions and fulfil the research objectives, the thesis is
structured as shown in Figure 1.2.

Figure 1.2:

An overview of the research study’s chapters

The following paragraphs briefly examine proceeding chapters by highlighting the
fundamentals of each chapter.

Chapter 2 will examine available New Zealand and international literature, including
media reports, pertinent to brain drain and brain circulation. During this process,
common themes will be formulated and analysed. The literature review will also
identify key economic and non-economic explanatory variables relevant to New
Zealand’s economy, which are subsequently used in the factor analysis, logit analysis
and policy discussion.
In chapter 3, the research method will be discussed and reviewed, including the research
tools employed in the study. Specifically, this will involve evaluating the merits of each
research tool used, linking key economic and non-economic variables identified in
chapter 2 to the research study’s survey questionnaire; detailing the survey strategy and
process; elaborating on the reduction technique used and explaining the econometric
analysis employed.

Chapter 4 provides results of the survey questionnaire and analyses. The main results
will include estimated probabilities and marginal effects, questionnaire response rates,
data transformations, and outputs and test statistics for three factor analyses and 21 logit
equations.

The final chapter, chapter 5, will discuss the main results from the econometric analysis,
review policy lessons for the New Zealand Government and business community, and
5

also posit possible future research opportunities. The discussion will maintain the three
stakeholder approach when addressing brain drain and brain circulation issues, and also
when suggesting practical policy, practice and philosophy changes for the New Zealand
Government and business community.

1.5

The contribution of this research

Key contributions of the research study begin in the literature review, where economic
and non-economic factors that influence brain drain and brain circulation are
investigated and understood. The thesis then reports the results from a survey of New
Zealand university students, drawing on the factors identified in the literature review.
The survey results are then used to model and measure the magnitude of brain drain of
university students at a time when they are considering whether or not to stay in New
Zealand.

Another significant contribution is evident in chapter 5, where key learnings from the
literature review and new knowledge from the econometric analysis are used in a policy
discussion. This discussion analyses key economic and non-economic brain drain and
brain circulation influences, and provides Government policy advisors and the business
community with vital information about specific factors influencing the intent of
graduating university students to work and live in New Zealand.

A key concept employed in this research study is the stakeholder theory, with the
identification of three key stakeholders directly influenced by brain drain and brain
circulation (see Figure 1.3). These three key stakeholders are identified as: the
Governments of sending and receiving nations, the business community (including
small and large business/organisations that are losing or gaining employees/students)
and the students/employees themselves (and family or families where applicable) as
depicted in the diagram on the next page. This three stakeholder theory allows another
important contribution of this study, which is an integrated policy framework for
Government policy advisors and businesses when reviewing New Zealand’s brain drain
and brain circulation issues.
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Figure 1.3:

Brain drain – Three key stakeholders
Focusing on three key stakeholders
Government

Businesses &
Organisations

Students/employees

Throughout the research study there is an underlying emphasis imposed by the three
stakeholder concept. This is evident in the literature review, research method, results
and policy discussion where focus is maintained on ‘simultaneous analysis’ and on a
‘holistic’ approach (the government, businesses and students/employees) when dealing
with brain drain and brain circulation issues.
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CHAPTER 2 LITERATURE REVIEW
2.1

Introduction

Brain drain and brain circulation are rapidly growing aspects of skilled labour
migration. They are of major concern to many economies, who are still trying to
understand them so as to deal with them effectively. To date, there is no brain drain or
brain circulation model that can be universally adopted, primarily because economic
and non-economic influences on brain drain and brain circulation are economy specific.
This literature review focuses on specific causes of and influences on brain drain and
brain circulation in New Zealand and internationally, and on establishing their
magnitudes. This chapter has two main parts which discuss brain drain and brain
circulation in: (i) a New Zealand context and (ii) an International context.

The main objective of the New Zealand context section (section 2.2), is to establish
specific causes of and influences on brain drain and brain circulation in New Zealand,
and discuss their magnitude. This objective will be achieved firstly by exploring current
brain drain and brain circulation media debates from popular and credible sources, and
secondly, by reviewing previous New Zealand research studies pertinent to brain drain,
net skill labour migration, and brain circulation or brain exchange. The media is very
relevant in this research project as significant brain drain and brain circulation debates
and discussions by New Zealand’s top economists and business people have been
highlighted in this forum. Furthermore, there are currently significantly more media
articles compared to academic research studies pertaining to this research topic.
The main objective of the International context section (section 2.3), is to understand
brain drain and brain circulation from an international perspective, and draw on
similarities to the New Zealand economy. This will be achieved by identifying major
economic and non-economic influences on brain drain and brain circulation in the
international literature that are relevant to New Zealand.
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2.2

New Zealand context

2.2.1 Brain drain in the media
The brain drain debate in New Zealand’s media is heating up, with articles frequently
appearing in popular business and local news reports. ‘Brain drain’ is a term used to
describe a larger than normal exodus of expertise or skilled labour from a country.
Davenport (2004) links the word ‘brain’ from the term ‘brain drain’ to any skill,
competency or attribute seen as a potential asset, and the word ‘drain’ to an exodus rate
that is higher than a normal or desired level.

Throughout the media there are a variety of common themes pertinent to brain drain.
Some focus has been on skill shortages and employee retention; economic and noneconomic factors influencing employees to stay in or leave New Zealand; government’s
immigration, economic and socio-economic policies affiliated to skilled labour
migration; and general business policies, practices and philosophies affiliated to brain
drain and circulation (Clark, 2000; Dusevic, 2006; Gill, 2001; Grant, 1999; Lachlan,
2005; Law, 2007; Smith, 2007; TVNZ One News, 21 November, 2007 & 22 November,
2007; "Upfront; R&D - the skiller app?," 2006; "Upfront; Trans Tasman talent tussle?,"
2005).

Significant media coverage reiterates how the New Zealand economy has, until very
recently, been experiencing a buoyant labour market, characterised mainly by an
economy close to full employment. Ultimately this implies that businesses will have to
work harder to retain skilled employees, as replacing leaving employees will not be as
easily achieved in comparison to an economy experiencing a higher level of
unemployment (Clark, 2000; Dusevic, 2006; Lachlan, 2005; Law, 2007; Smith, 2007;
TVNZ One News, 21 November, 2007 & 22 November, 2007; "Upfront; R&D - the
skiller app?," 2006; "Upfront; Trans Tasman talent tussle?," 2005).

Several media reports on brain drain have focused on businesses’ and management’s
general policies, practices and philosophies regarding employee retention. These factors
either alleviate or contribute to the prominent skill shortages in New Zealand. A New
Zealand Management journal article entitled “R&D – the skiller app?” (2006) suggests
that employees are significantly influenced by the level of impact they have on the firm
9

and how they are perceived by the firm. The article also discusses how New Zealand is
falling behind the global benchmark when it comes to investing in and cultivating
innovation among employees (Paul Kiesanowski, KPMG partner, Auckland, March, as
cited in "Upfront; R&D - the skiller app?," 2006, p. 9). More importantly Kiesanowski
is quoted as saying that “this impedes New Zealand’s ability to hang on to skilled
workers”. He strongly advocates that skilled people want to do challenging work and be
in organisations where they are working on exciting new projects or developing new
technologies. Furthermore, he also points out that if those opportunities are increasing
overseas, that is where those people will head.

Similarly, financial gain and career development opportunities existing overseas,
particularly in Australia, have been and continue to be debated in the media. Financial
gain and career development sought by employees is closely affiliated to the skills
shortage and ability to retain employees. The large exodus of economically active Kiwis
to Australia dominates this discussion, proving to be the current central focus in the
brain drain debate in New Zealand media (TVNZ One News, 21 November, 2007).
New Zealand Business Roundtable executive director Roger Kerr highlights that not
only do New Zealand and Australia share a common labour market, but that some
Australian companies currently pay around 30 percent more than their Kiwi
counterparts (Roger Kerr, New Zealand Business Roundtable executive director,
Canterbury Today, November/December, as cited in Smith, 2007, p. 14). The article
entitled “Upfront; Trans Tasman talent tussle” (2005) highlights that Australia is also
experiencing labour shortages due to significant economic growth, which in turn
exacerbates the skill shortage situation in New Zealand.

Higher salaries in overseas labour markets, whether in Australia, Europe, USA, or any
other destination, have been cited as most significant in attracting many New
Zealanders overseas (Lachlan, 2005; Smith, 2007; "Upfront; R&D - the skiller app?,"
2006; "Upfront; Trans Tasman talent tussle?," 2005). Equally as important is the
opportunity to develop one’s career (Lachlan, 2005; Smith, 2007; TVNZ One News, 21
November, 2007 & 22 November, 2007; "Upfront; R&D - the skiller app?," 2006;
"Upfront; Trans Tasman talent tussle?," 2005). Australia is clearly portrayed as having
both a higher propensity to pay employees more and having more businesses with
policies and practices that facilitate better career development than New Zealand. While
10

New Zealand clearly lags behind Australia on wages, New Zealand businesses can
compete in attracting ‘home grown talent’ to stay in the country through strategic
changes in business policies and practices that make the work environment much more
appealing (Phil O'Reilly, Chief Executive of Business New Zealand, Wellington, 21
November, as cited in TVNZ One News, 21 November, 2007). Similarly Kiesanowski
suggests that it is not just about paying people more but giving them great things to do
(Paul Kiesanowski, KPMG partner, Auckland, March, as cited in "Upfront; R&D - the
skiller app?," 2006, p. 9).

The government’s role has also been subject to media debate concerning the brain drain
in New Zealand (TVNZ One News, 22 November, 2007 & 22 November, 2007). A One
News audiovisual news report (TVNZ One News, 22 November, 2007) interviewed
various individuals in New Zealand to explore comparative differences between New
Zealand and Australia. Individuals were asked whether or not they would move to
Australia. Several respondents indicated that they would move because of factors
ranging from warmer weather, a different lifestyle, higher wages, more career
development opportunities, better tax and socio-economic policies. Contrary to this,
some respondents indicated that they would not move to Australia mainly because it
was not the lifestyle they desired and because of family ties in New Zealand.
Furthermore the report interviewed a New Zealand individual who had moved to
Sydney and then to Cairns in Australia. The respondent cited the following factors as
most influential in her decision to move there and stay: higher wages, more and better
career development opportunities, cheap air fares across the Tasman, better government
policies in Australia such as better PAYE and family tax benefits, significantly larger
baby bonuses and a first homeowners grant that is not offered in New Zealand.

On a more positive note, in 2007 the New Zealand government, through various media,
indicated its intent to introduce bills on flexible working hours for employees, paid
parental leave and early childhood care (Carol Beaumont, Council of Trade Union, 21
November, Wellington, as cited in TVNZ One News, 21 November, 2007). To date,
significant changes to paid parental leave and early childhood care bills have been
enacted, such as the introduction of 20 free hours per week of child care for 3 and 4 year
old children. In reviewing New Zealand’s immigration policy, Lachlan (2005) strongly
suggests that New Zealand immigration policy is over regulated and is contributing to
11

the brain drain. He cites Bill Milne, spokesman for the New Zealand Association of
Migration and Investment, stating that the “red tape and bloody minded officialdom
were driving potential talent away” Lachlan (2005, p. 9).

2.2.2 Academic research studies on brain drain
Previous New Zealand academic research studies on brain drain are, more often than
not instigated by media debates and concerns. Studies vary greatly, having focused on:
(i) factors motivating Kiwis to live and work overseas, (ii) student loan balances, (iii)
government economic and immigration policies, (iv) general factors influencing skilled
Kiwis to leave, and (v) factors attracting immigrants to New Zealand; (Benson-Rea &
Rawlinson, 2003; Bryant & Law, 2004; Bushnell & Choy, 2001; Carr, Inkson, & Thorn,
2005; Chadee & Cutler, 1996; Choy & Glass, 2002; Davenport, 2004; Glass & Choy,
2001; Inkson & Myers, 2003; Jackson et al., 2005; Nixon & Nees, 2005; Nixon, Spring,
& Yeabsley, 2006; Smart, 2006).
Carr, Inkson and Thorn (2005) begin by stating that brain drain has been a concern in
New Zealand since at least the 1980s. They highlight continuing demographic evidence,
based on airport arrival and departure data, that more New Zealanders leave the country
than return from overseas. For example, between 1998 and 2002 there was a net loss of
New Zealanders (that is, not including new immigrants) averaging 28,000 per year
(Statistics New Zealand, 2004, as cited in Carr et al., 2005, p. 392). On the basis of a
total population of about 4 million, that outflow equals a loss of approximately 0.7%
annually, most of whom are young and economically active citizens. They also point
out that estimates of non-resident New Zealanders vary from 460,000 to 850,000
people, which is up to 22% of the total population (Bryant & Law, 2004, as cited in
Carr et al., 2005, p. 392).

Carr et al. discuss four significant issues affecting brain drain in New Zealand. These
are: (i) economic incentives to emigrate, (ii) the overseas experience (OE), (iii) career
development, and (iv) student loan debt. Firstly, they argue that much of the continuing
worry around talent drain has centred on economic incentives to emigrate.
Economically, New Zealand has tumbled down the World's per capita GDP rankings,
from third in the 1950s to 33rd in 2003 (OECD, 2004, as cited in Carr et al., 2005, p.
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392). Therefore, they suggest that it may be argued that there are good reasons for
talented people to leave New Zealand permanently.

Secondly, they point out that a key factor in New Zealand's apparent talent drain is the
local tradition termed ‘the Big Overseas Experience’ (OE). OE is a form of temporary
migration, and is part of contemporary culture in New Zealand (Mason, 2002, as cited
in Carr et al., 2005, p. 392). OE consists of a period of two or more years travelling and
working abroad, often based in the UK where many New Zealanders can trace ancestry
and regard obtaining working visas as a rite of passage. As the OE proceeds, however,
some travellers find overseas opportunities with high financial gains or challenging
career opportunities far beyond what is on offer at home and therefore do not return.
Chadee and Cutler (1996) and Inkson and Myers (2003) also argue that most OE
migrants leave with the intention of returning, and that OE is primarily motivated by
cultural exploration, adventure, self-development, and identity formation and typically
not undertaken for career reasons.

Thirdly, they discuss the importance of career development. They argue that career
behaviour involves continuities of individual actions based on occupations and
organizations, which provide both an opportunity for migration (for example, through
the development of professional expertise valued overseas) and stimulation (for
example, to take up more challenging work in one's occupation overseas). They also
point out that opportunities for the practice of professional occupations in settings
where the profession is more highly regarded and better resourced, or of
entrepreneurship in settings where the market conditions or regulatory environment
appear better, are very important.

Fourthly, they suggest that a recent additional concern has been student debt and the
flight of graduates to higher salaried countries, where they escape or repay their debts
more rapidly (Statistics New Zealand, 2004, as cited in Carr et al., 2005, p. 392).
However, they further suggest these decisions probably reflect career as well as
economic forces.

Nixon and Nees (2005) emphasise that to attract high quality human capital, New
Zealand must compete in the global market place. More importantly their paper focuses
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on temporary migration and on supply (push factors) and demand (pull factors) changes
that motivate migration.

Nixon and Nees argue that the most significant supply (push) factor is the desire to
improve one’s standard of living. Other relevant supply factors include the lack of
employment prospects and low income in the home country. Noting that this does not
only apply to the movements of people from poor to rich countries but also between rich
and rich countries, they suggest this is a very important factor for a small country such
as New Zealand. Advocating that better understanding of migration dynamics may lead
to better policy design that improves economic well-being.

Nixon and Nees also argue that significant demand (pull) factors include the prospect of
higher pay and availability of jobs in the destination region. This is caused by the
demographic transition happening in industrialised countries, where there is a growing
aging population and a declining birth rate. The authors more importantly argue that this
demographic transition creates a demand for migrant labour, as is the case in New
Zealand.

Davenport (2004, p. 628) reports that New Zealand brain drain debates are rarely about
net migration or skill levels, implying that most debates seem to address “a common
societal perception” that the nation is losing larger than normal numbers of highly
skilled nationals to other countries. Whilst examining issues and evidence surrounding
the brain debate, Glass and Choy (2001) state that there is no evidence of brain drain in
New Zealand as popularly conceived. They report that New Zealand is in fact a net
importer of highly skilled people, and forecast future increases in immigrants from Asia
and Southern Africa, with continued outflows to Australia, as Australia performs better
economically.

Davenport also explores Government’s first policy reactions to brain drain in New
Zealand. She suggests that brain drain became a Governmental concern when it started
generating concern in the electorate, and the response shifted from denial of the
problem to potential policy initiatives. Furthermore, she highlights that there were two
responses to the brain drain debate. First there were immediate political responses that
often drew criticism for lack of in depth planning, and secondly, a delayed response
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after lengthy media debate, often involving the altering of migration and tertiary
research policies.

Choy and Glass (2002) focus on four issues: (i) differences in skill levels of inflows and
outflows of skilled labour, (ii) the link between standard of living, composition of
migrant flows and productivity, (iii) integration of migrants into the economy, and (iv)
New Zealand’s comparative economic position. They begin by stating that:
“Brain drain or a net outflow of highly skilled individuals may be of public policy
concern if one believes that a critical mass is needed to support the nation’s
development and progress, that is, if a larger population is needed to achieve
economies of scale and higher rates of economic growth and improved living
standards” (Choy & Glass, 2002, p. 65).

Regarding net brain drain, Choy and Glass argue that if the people leaving and entering
the country have different skill levels it may be of concern, hence indicating that the
composition of both inflows and outflows matter. Bushnell and Choy (2001) share
similar views, as they point out that departing New Zealand citizens are being replaced
by a larger inflow of immigrants “who on paper appear slightly higher skilled although
in practice this may not be the case” (Bushnell & Choy, 2001, p. 19). Carr, Inkson and
Thorn (2005) also add that even when migrants are clearly motivated by economic
factors, they do not necessarily participate in the organised labour market.

Choy and Glass further argue that the key link between living standards and the skill
composition of migrant flows is income, which is a central component of living
standards. More importantly, they suggest the key to higher per capita income is
productivity and that skilled people increase productivity as they are better at creating,
improving and applying new knowledge. The authors also review the issue of how well
labour inflows integrate into the labour market and use their skills. They report that
there is evidence that immigrants find it hard to obtain jobs that match their skill level.

Choy and Glass conclude that even without compelling evidence of a brain drain, it is
disheartening that a significant number of New Zealanders continue to leave on a long
term basis. They suggest that competition for highly skilled labour is and will be
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increasing in the international labour market, due to shortages in particular occupations
and the ageing global population. The implication is that New Zealand will have to
focus on increasing its “attractiveness”; that is, attracting highly skilled immigrants and
return migrants, and retaining existing residents, by improving its economic position
relative to competitor countries. They further strongly recommend the need to move
away from focusing on short-term policy reactions and volatile immigration and
emigration numbers, to a long-term perspective, and “a more sophisticated concept of
what will be an on-going trend, that is, the increasingly free flow of people, including
New Zealanders, around the globe” (Choy & Glass, 2002, p. 79).

Bushnell and Choy (2001) report that productivity and wages are higher in big cities,
suggesting that wages grow faster in big cities where there is more innovation and
opportunities. Most importantly they argue that “higher population density leads to
greater information exchange, labour market advantages such as improved matching
and greater security for workers because of the pool of employment opportunities”
(Bushnell & Choy, 2001, p. 18). They also highlight that, over time, as economies of
scale increase, these factors increase.

Smart (2006) focuses on student loans as a contributing factor for emigrating New
Zealanders. The major results of the study indicated that borrowers with a higher level
of student loan debt were generally found (ceteris paribus) to have greater likelihood of
being declared overseas. In particular, the research specified that borrowers with a
student loan balance above $8,000 were more likely to be declared overseas five years
after leaving study than those with a balance below $8,000 (Smart, 2006, p. 19),
although the magnitude of the relationship was unclear. He attributes this ambiguity to
lack of a reliable measure of the residency status of borrowers. Furthermore, he
acknowledges that the regression model had relatively low explanatory power, implying
that there are other factors not included in his research study which impact on the
decision making of borrowers.

Benson-Rea and Rawlinson (2003) argue that individuals are stimulated to migrate to
New Zealand primarily due to personal, lifestyle/aspirational drivers rather than
industry and market requirements. Similarly, Nixon, Spring and Yeabsley (2006) posit
that the majority of New Zealanders do not plan to leave the country permanently, and
16

whilst away maintain strong ties back home. They suggest that family ties and the
perception of New Zealand lifestyle exert a “pull” to remain or return, just as salaries
and career opportunities “push” them away.

2.2.3 The emergence of brain circulation
Recently in the media, and more so in business and academic articles, debates on brain
drain focusing on ‘retaining skilled labour in the country’ have shifted their focus to
brain circulation (Clark, 2000; FEAST, 2007; Gale, 2007; Jayne, 2004; Lachlan, 2005;
Scott, Gianni, & Robyns, 2006; "Upfront; R&D - the skiller app?," 2006; "Upfront;
Trans Tasman talent tussle?," 2005). Brain circulation implies that the flow of expertise
or skilled labour has evolved to become more of a circular motion, and is no longer unidirectional as in brain drain (Cervantes & Guellec, 2002, January). The selected
business and academic articles below present debates on the brain circulation concept
and discuss its relevance in the New Zealand context.
Clark (2000) reports that there are numerous reasons for young people to opt for ‘better’
overseas destinations, spanning from attraction to superior work opportunities and
higher salaries, to the chance to escape their student debt. Clark concurs with
organisations concerned about losing talent, but suggests that with the right strategy,
skilled people can be wooed back to work here (in New Zealand), bringing new
maturity and experience with them.

Clark also reflects on the Kiwi ‘Overseas Experience’ (OE), forming part of our
national psyche, which he suggests is increasingly becoming a brain drain. He argues
that the key to ensuring brain circulation is organisations’ management of graduate
staff, although he notes that New Zealand unfortunately has a patchy history in this
area. In a ‘pre-emptive strategy’, he points out that an organisation, knowing staff often
want to take time off for travel, could reinforce their ties with valued employees by
helping facilitate work experience internationally where possible. Most importantly, for
the brain circulation concept to work, it is vital that, when staff come back "home" they
are welcomed for their new and varied experiences.
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The Forum for European-Australian Science and Technology co-operation (FEAST,
2007) presents an article where they debate whether to focus on brain drain or
circulation. They point out that when individuals leave their country it is often
overstated and portrayed purely as negative. The article argues that the movement of
knowledge is exactly what is required, and that a focus on brain gain (the opposite of
brain drain) leads to an “inward-looking attitude system – rather, economies should aim
for brain circulation”.

Similarly, Scott, Gianni and Robyns (2006) also posit that the numbers of bright young
New Zealanders leaving the country is no cause for alarm. They strongly suggest that
those who fear a brain drain, particularly of young scientists and researchers, should
instead consider the opportunities overseas to forge international contacts and gain a
higher level of knowledge before heading back to put it to use in New Zealand.

Lachlan (2005) reveals that in terms of immigration regulations, Australia’s more
flexible schemes were beating New Zealand in attracting skilled migrants. He also cites
a Sydney immigration lawyer, Mark Tarrant, who urges New Zealand to be more
flexible, starting with more realistic English language requirements (Mark Tarrant,
Immigration Lawyer, Sydney, Australia, 18 August, as cited in Lachlan, 2005, p. 9).
Tarrant highlights that Australia also recognises qualifications from a broader range of
countries, effectively casting a wider net.

Jayne (2004) reports that talented individuals are hyper-mobile and have become a
global commodity. They are characteristically commanding high salaries and perks to
match in countries all around the world, but particularly Australia, the UK and Europe.
She also highlights that permanent and long-term migration flows in and out of New
Zealand are higher than ever before, according to the Department of Labour's 'Future of
Work' programme and report. Furthermore, she agrees with industry experts that this
level of labour mobility could profoundly impact our job markets and economy, and
while also pointing out that this is an international concern which echoes around the
world, asks whether New Zealand can compete.

Jayne reviews a Massey University research paper (from a survey of 2201 Kiwis
currently working offshore) which states more than 94 percent of the surveyed
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individuals had a degree or higher level qualification. Furthermore, nearly half the pool
of migratory talent intended to return home; more than 25 percent planned to stay in
their adopted countries, and a further 28 percent hadn't made up their minds. Amongst
the occupational groups least likely to return were chief executives, directors, financial
consultants and managers. Furthermore, when researchers explored the motivation and
values behind an individual’s future intentions, they found those most attracted to
returning to New Zealand put relatively greater emphasis on family and lifestyle issues.
Those opting to remain in foreign countries were more focused on achievement and
influence. “This perhaps provides a partial explanation for New Zealand's relatively
poor economic performance over recent decades. We have, perhaps, been exporting our
entrepreneurial drive and business leaders” (Jayne, 2004, p. 26).

An article entitled “Upfront; Trans Tasman talent tussle” ("Upfront; Trans Tasman
talent tussle?," 2005, p. 2) highlights a need to focus on implementing “people-friendly
strategies” that attract potential talent by offering flexibility at work such as, “adaptable
working hours, room for personal development, sabbatical opportunities, unpaid leave
options and ability to work from home”. Similarly, Gale (2007) argues that when
building a project team, some leaders think the best approach is to recruit as many
experts as they can find or afford. She suggests that an all-star line of attack has many
pitfalls, indicating that it is expensive, creates an overlap of skills and, perhaps most
importantly, segregates junior employees from the knowledge base of the best people in
the company. Gale further suggests that it is frustrating for less experienced employees
and also dangerous for the company. She proposes one way of avoiding potential brain
drain is to group several novices under the leadership of a more experienced employee,
indicating that it gives younger employees a chance to learn from the best people on
staff, while giving the experts an opportunity to share wisdom and delegate tasks.
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2.3

International context

2.3.1 What influences location decisions?
Brain drain and brain circulation often involves transfers or migration of skilled labour
to intended locations and sometimes to unintended locations. These transfers are
motivated by a host of influences, ranging from voluntary to involuntary actions,
personal to non-personal motives, sheer survival to opportunistic motives, and from
economic to non-economics influences (Baruch, Budhwar, & Khatri, 2007; Briggs,
1996; Broeck, 1996; Ghose, 2003; Ghosh, 1996; King, 1996). Skilled labour
movements from New Zealand to other overseas locations are not normally born out of
sheer survival or involuntary actions; although movements to New Zealand may be
instigated by these motives. Ghosh (1996) posits that individuals and families migrate to
escape oppressive political regimes, economic discrimination and hardship, and may be
motivated to migrate because of fear of political turmoil and insecurity. More
importantly, he strongly suggests that although labour migration, by definition, is
caused by economic factors and considerations, contemporary migration is propelled by
mixed (economic and non-economic) motivations or composite factors.

A significant portion of the international literature emphasises that brain drain is not a
new phenomenon, but has received much more attention over the past few decades
(Carrington & Detragiache, 1999). Carrington and Detragiache attribute this increased
interest to rapid globalization, and a host of associated political, economical,
sociological, and technological factors, and its growing scope. Indeed, with respect to
the increasingly competitive world, skilled labour has become a vital global commodity.
The global demand for skilled labour is fuelled mainly by the increasing and high
economic growth rates in developed economies, where there is normally an ageing
population (a common feature in OECD economies) (Ghose, 2003). This translates to
higher wages and salaries, and to better and or more career development opportunities
in those economies.

Other significant effects of globalisation influencing location decisions include the
increasing availability of information and the continued fall in air-travel costs for
travellers. The Internet is full of information about many destinations; covering issues
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such as lifestyles, job and career opportunities, climate, governments’ immigration
requirements, and more. Furthermore, this data is increasingly easier to access due to
technological advances. Also, as global competition in air travel increases, consumers
are reaping the benefits evident in falling air travel costs. The cost of travel has reduced
dramatically for travellers, especially between New Zealand and Australia, Europe,
USA, Canada and Asia. With the drop in travel costs and more information available
about travel destinations, individuals are enabled to be more mobile and informed about
destinations, hence the decision-making process is easier and more economical.

Similarly, Baruch, Budhwar, & Khatr (2007) argue that brain drain and circulation can
be caused by a number of reasons, such as globalization, developments in
communication and transportation technologies, and economic developments in the
emerging markets. They indicate that the westernization of management education and
internationalisation of education in general, is an important industry for countries like
the USA, UK, Australia and New Zealand, as it addresses their persistent shortage of
skilled people by attracting students, and hence prospective employees, from overseas.

2.3.2 Economic comparisons
Chandrasekhar and Ghosh (2004) argue that migration is as old as human history, and
that economic migration, whether in search of a better livelihood or simply material
survival, is probably the oldest form of migration. They suggest that there are two forms
of migration; short-term and long-term. Short-term migrants are far more likely to send
regular remittances back home and, when they return, they typically bring with them not
only their accumulated savings but also additional skills and work experience that can
be usefully deployed in their country of origin. In contrast, long-term migrants are
typically associated with a net brain drain and the loss of resources.

Carr et al. (2005) and Ghose (2003) emphasize that even when migration is clearly
motivated by economic factors, migrants do not necessarily participate in the organised
labour market. Individuals and families can either move for sheer economic survival or
to improve their earnings and welfare; also described as “opportunity-seeking
migrants”. Ghose also argues that “opportunity-seeking migrants” tend to be more
circumspect about the benefits and costs of migration before they actually leave the
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home country. He further suggests that moving is a matter of choice rather than
compulsion, and that this group is very sensitive to the labour market signals and intercountry differentials in income and economic opportunities.

Landler and Bernard (2007), focusing on brain drain issues in Germany, cite Reiner
Klingholz, the director of the Berlin Institute for Population and Development as
saying:
“It’s not a problem of numbers as much as brain drain. What we desperately need
in the near future are talented and qualified people to replace those who will retire
in 15 to 20 years” (Reiner Klingholz, the director of the Berlin Institute for
Population and Development, 6 February, New York Times, as cited in Landler &
Bernard, 2007, p. A.10).

Landler and Bernard suggest that the emigrating Germans realise that they can make
much more money and have more opportunities for themselves and their children
overseas. This specifically applies to other parts of Europe and the USA. They attribute
the exodus of skilled people to evidence that Germany has become less attractive in
fields like medicine, academic research and engineering, and strongly suggest that is the
real problem. Furthermore, they cite reasons such as chronic unemployment, a rigid
labour market, stifling bureaucracy, high taxes and the plodding economy as causing
people to leave Germany.
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2.3.3 Government policies
Ghose (2003) identifies a relatively new but growing sense of responsibility being
placed on governments to make their economies attractive and to offer incentives to lure
skilled professionals and graduates to stay in their economies. Government policies on
immigration, economic growth, research and development, social welfare, or any other
government policies affiliated with brain drain and brain circulation, are increasingly
being scrutinised as the governments’ roles in alleviating brain drain are questioned
(Briggs, 1996; Broeck, 1996; Cervantes & Guellec, 2002, January; Ghose, 2003; Ghosh,
1996; King, 1996).

Briggs (1996) notes that most countries allow foreigners to visit, although there is no
legal obligation, nor is there any international human right, that requires them to allow
foreigners to reside or to work within their borders. More importantly, he notes that
there is often a perceived national interest objective at a particular time that explains
decisions to do so. Throughout the literature, immigration policy is widely discussed as
a feature role of government with respect to brain drain and brain circulation. Briggs
(1996) suggests that politics being what it is, “the art of compromise”, implies that
legislative mandates often include multiple objectives. These may include aims to
reunify families, settle unoccupied land, meet labour shortages, accomplish
humanitarian goals, meet foreign policy objectives, or to accommodate special interest
groups. Moreover, he states that, despite the best intentions in drafting immigration
legislation, experience has vividly demonstrated that there are often unintended
consequences associated with whatever is ultimately enacted (Briggs, 1996).

Cervantes and Guellec (2002, January) state that governments can do quite a lot to
address the causes of brain drain. Most importantly, they suggest that the key to
reducing it is the improvement of science and technology policies. Hence, they strongly
recommend that developing centres of excellence for scientific research and framing the
conditions for innovation and high tech entrepreneurship can make a country attractive
to highly skilled workers, both from within the country and from outside. This task,
however, is not easy and takes time. Cervantes and Guellec additionally point out that
the risk of a brain drain is real, and countries can create opportunities for research,
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innovation and entrepreneurship at home and stimulate a return flow of migrants and
capital, as well as win access to international innovation networks.

Other authors focus on government policies related to economic growth strategies as
remedies for reducing brain drain and increasing brain circulation (Beine, Docquier, &
Rapoport, 2001; Haque & Kim, 1995; Hemmi, 2005; Hung-Ju, 2006; Mountford, 1997).
A significant portion of the literature proposes that economies should seek and
implement good economic growth strategies and policies, strongly suggesting that this
will significantly reduce brain drain and increase brain circulation. A strong economic
position, evident through high economic growth and sound economic policies, is cited
throughout the literature as making the economy very attractive, and that economic
growth is linked to other major policy objectives the economy. The tax structure in an
economy is an example of such a policy. The government needs to know economic
growth trends to plan its tax revenue strategy and policies, while bearing in mind that
tax has both positive and adverse implications on brain drain and brain circulation.
Many articles stoutly argue that low taxes on employers and employees add appeal to an
economy with respect to brain drain and brain circulation, as this translates to an
economic gain to both parties.

Similarly, Davone (2007) recommends that governments make “circular migration” as
easy as possible, suggesting that people do not leave their economies for higher wages
only, but also for better quality of life, that is, dependable health-care, good education,
reliable law and order, and so forth. Ultimately, the moral of the story is that bad policy
results in slow growth, less foreign investment, and worse public services, encouraging
more people to leave, making things even worse. Similarly, a United Nations (2004)
report argues that countries of origin should enhance the benefits of outward migration
by: (i) supporting business and academic networks that link emigrants with their home
country, (ii) facilitating return migration, (iii) promoting exports of culturally valued
products to overseas migrant communities, and (iv) allowing dual citizenship and
participation of emigrants in their domestic political life.
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2.3.4 Employer policies
Ghosh (1996) strongly suggests that, although government agencies are generally
involved in the recruitment of migrant workers, private agencies and direct recruitment
often play a more important part than public agencies in actual placement of workers.
He also argues there is an increasing literature that exhorts companies to offer exciting,
challenging jobs and offer real decision-making authority to executives and managers.

Sohn, Chang and Moon (2007) argue that an effective human resource management
policy is necessary to retain those who are good but want to leave, and those who stay
but need improvement for the betterment of the company. They point out that a high job
turnover rate causes many problems, such as brain drain, and recommend that
companies install proper strategies to prevent the loss of skilled labour. The authors
study the Korean labour market and find that many companies tried to prevent brain
drain but failed because their strategies focused on temporary remedies and were not
directly linked to the characteristics valued by the individuals (discussed in section
2.3.5).

Mika Raunio observes that when something other than skills and potential are hindering
a person from being recruited or promoted, the term “glass ceiling” is often used (Mika
Raunio, as cited in Heikinheimo, 2007, p. 3). Raunio states that a “glass ceiling” is an
obstacle one can see through, but cannot break through, with many foreigners facing
this problem in Finland. He argues that different sectors have different kinds of glass
ceilings. Multinational enterprises portray the mosaic model, where units can have
varying practices. He points out that recruitment decisions mostly depend upon the unit
managers, and their attitudes towards recruitment vary from being a “pioneer in
diversity management to strong favouring of compatriots” (Mika Raunio, as cited in
Heikinheimo, 2007, p. 3). Raunio also suggests that in small and medium size Finnish
enterprises, the glass ceiling is often made of “bullet-proof” material, whereby foreign
experts are nearly absent from the Finnish small-to-medium scale business sector. He
argues that, in the Finnish academic sector, the glass ceiling has “trapdoors” that can
only be detected and used by Finns who are familiar with this system. He also points out
that these same transparent obstacles exist for returning Finns who have studied and
worked abroad, with some institutions demanding qualifications such as a degree from a
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Finnish university or Swedish language proficiency which can be impossible to meet.
Most importantly, Raunio is cited as arguing that in order to secure Finnish companies’
and universities’ competitiveness, employers must realise the value of diversity. He
suggests that one potential initiative for tackling this issue is a Skylight project, whose
objective is to spread awareness and best practices of diversity management and fight
against glass ceilings.

2.3.5 Individual characteristics
Sohn, Chang and Moon (2007) study important trends in the Korean labour market.
They state that, according to the National Statistical Office of Korea, industry turnover
has been increasing since 2000. They draw attention to the very high turnover rate after
six months of employment, and to the fact that about 60% of university graduates take
another job within two years of their first employment (National Statistical Office of
Korea, as cited in Sohn et al., 2007, p. 124). Other statistics reveal that the turnover rate
displays regional disparity, the turnover rate of males is higher than females, and
employees usually leave their job between 3 and 4 years of employment (The
Federation of Korean Industries, 2003, as cited in Sohn et al., 2007, pp. 124-125).

Sohn et al. also use a random effects Weibull regression model for forecasting the
occupational lifetime of employees who join another company, based on the employee’s
characteristics. The results indicate that predicting the occupational lifetime income
based on the employees’ characteristics, and applying proper precautions according to
their characteristics, can significantly prevent brain drain. They provide more statistics
indicating that a preference for a high salary, spare time, and more opportunity for
education and self-development were causing brain drain (The Federation of Korean
Industries, 2003, as cited in Sohn et al., 2007, p. 130). Furthermore, their report also
highlighted that the trend appeared more conspicuously in younger and higher
educational background employees.

Jack and Suzy Welch (2007) argue that the ‘best and brightest’ individuals’ biggest
‘career turn-on’ is not money but impact. In their commentary they address four
questions in a bid to determine whether or not an employee has been in a company too
long. These are: do you look forward to going to work each day? Do you enjoy being
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with co-workers? Does the company help you fulfil your personal mission? Can you
picture yourself at the company in a year? In their commentary, they focus on
influences ranging from the thrill and excitement of the job, the quality of relationships
formed at work, the company’s involvement in helping uphold values and actively
helping in achieving personal goals, to a “self-evaluation” of fit in the company, now
and in the future. These influences, whether stemming from the company or the
employees, should mould the individuals’ characteristics.

Baruch, Budhwar, and Khatri (2007) research a major case of brain drain, when
students from developing countries studying in developed countries decide not to return
home after their studies. They examined the reasons for international students'
inclination to stay in their host countries in a sample of 949 management students who
went to study in the United Kingdom and the United States. They suggest that the most
influential factors in a foreign student's decision to return or remain were the perception
of the labour market in the host country, the student's adjustment process, and family
ties of the student in both host and home countries.

2.4

Conclusion

The literature review chapter has examined available New Zealand literature on brain
drain and brain circulation (section 2.2). The reviewing process involved scrutinizing,
exploring and developing common brain drain and brain circulation themes from
relevant media articles and academic research studies. In section 2.3, the literature
review has also extracted information relevant to New Zealand on brain drain and brain
circulation from the international literature. The international literature review section
primarily served to guide and support key explanatory variables discussed in the
previous New Zealand context section (section 2.2).

A significant contribution of the literature review to the research study is identifying
and examining key explanatory variables relevant to New Zealand’s economy. These
are used in specific research tools to derive key research results in chapters 3 and 4. The
main results having significant policy implications are in turn discussed in chapter 5.
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CHAPTER 3 RESEARCH METHOD
3.1

Introduction

The primary research objective of this study is to provide new knowledge to
government policy advisors and the business community, about factors that influence
New Zealand citizens finishing their tertiary studies, to work and live in New Zealand.
This chapter establishes a “Kiwi brain drain model”, which provides magnitudes and
impacts of economic and non-economic factors on New Zealand’s brain drain, analysed
in chapter 4.

Three key research tools used in the study’s research method are: (i) data collection, (ii)
data reduction and (iii) econometric modelling, as shown in Figure 3.1 below.

Figure 3.1:

Overview of the research method

The following sections in this chapter elaborate on each of the three components of the
research method, detailing the rationale and procedures in each component.
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3.2

Data collection

The objective of the data collection component in this research method is to collect data
to be utilised in the data reduction component (section 3.3) and in the econometric
modelling component (section 3.4). This is achieved by undertaking the following tasks;
(i) defining the research study’s population and sample, (ii) identifying explanatory/
causal variables and (iii) designing and administering the survey questionnaire. These
tasks are detailed from section 3.2.1 to 3.2.4.

3.2.1 Brain drain population and sample
The research study’s population was identified as New Zealand permanent resident
(referred to as ‘Kiwi’) Lincoln University students who were in their third and final year
of a first degree or were postgraduate students1. For purposes of this research study,
New Zealand university students are a proxy of New Zealand’s future skilled labour.
Similarly, Baruch et al.’s (2007) study in the literature review uses students to examine
main causes of brain drain. The research study’s sample is comprised of a selected
portion of the defined population, specifically, 108 Kiwi Lincoln University students,
including; 7 second year students doing third year courses, 63 final year undergraduate
(300 level) students, 18 postgraduate certificate/diploma (600 level) students, 19
Honours/Masters (600 level) students and 1 PhD Thesis student.

3.2.2 Survey design and strategy
The survey planning and designing process followed steps and guidelines prescribed by
Jenkins (1999) and Jolliffe (1986). These include consideration of the following key
elements when constructing a survey questionnaire:


Timing and practicality of survey (Jenkins, 1999)



Simple and clearly constructed questions



Maximising response rate



Number of underlying constructs/factors (Leech, Barrett, & Morgan, 2008,
p. 59)



Ratio of questions to desired number of factors (Leech et al., 2008; Pallant,
2007)

1

These are: honours, masters, certificates, diplomas, research and PhD students.
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Subject to gaining approval from Lincoln University’s Human Ethics Committee
(HEC), the survey strategy was to administer the survey questionnaire in the last week
of the final term of the student’s under graduate or post graduate degree. The intuition
behind this was that students in their final year of their under graduate or post graduate
degree program, a week out from closing, were more than likely to have thought about
whether or not they will stay and work in New Zealand after graduating.

The strategy also involved visiting lecturers with large classes (that is, large third year
(300 hundred level) and postgraduate (600 hundred level) classes), presenting the
survey proposal and requesting permission to administer the survey questionnaire
during either the first or last fifteen minutes of their lecture time. This was in an effort
to maximise the students’ corporation, as they would have been in class any way.

The strategy with PhD Thesis students was to approach them in their Lincoln University
study rooms, labs and offices around campus and administer the survey questionnaire.

3.2.3 Economic and non-economic influences, and personal attributes
Brain drain, in our Kiwi brain drain model, is defined as the exodus of skilled labour
from New Zealand for a period of more than one year. In this definition, emphasis is on
the movement of skilled labour from New Zealand to other overseas destinations: in our
case, students who are about to complete an undergraduate or postgraduate degree and
intend to leave for any overseas destination (Davenport, 2004). Equally important is the
time period one will be away: in our case, a student who intends to be away for more
than one year is interpreted as brain drain (Carr et al., 2005).

They are many economic and non-economic reasons as well as personal attributes
influencing New Zealand university students to migrate or stay (as discussed in the
literature review, chapter 2). Personal attributes, for purposes of this research study,
refer to individual characteristics of the university student that are neither categorised as
economic or non-economic factors.

Table 3.2 below summarises the key economic and non-economic influences examined
in the literature review in chapter 2, and also summarises personal attributes relevant to
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the research study’s population. The explanatory variables in Table 3.2 form the basis of
the questionnaire design process (section 3.2.4) used in the data collection component
(section 3.2) of the research method. These explanatory variables are also used in the
data reduction component in section 3.3 (in factor analysis) and in econometric
modelling component in section 3.4 (in logit analysis).

Table 3.1:

Brain Drain – Key economic, non-economic and personal variables
Broad Categories

Explanatory Variables
- Salary/wage

Monetary Influences

- Economic growth policy
- Recruitment / employee retention / staff
management

ECONOMIC

- Innovation and challenge

Business Influences

- Professionalism

INFLUENCES

- Career development – financial gain and influence
- Immigration policy
- Social welfare policy

Government Influences

- Taxes and benefits
- Student loan debt and repayment policy
- Weather and climate
- Environmental

NON-ECONOMIC
INFLUENCES

- New Zealand lifestyle

Lifestyle Influences

- Population density
- Family ties
- Career development – self-fulfilment
- Age

PERSONAL
ATTRIBUTES

- Gender

Personal Influences

- Marital status
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3.2.4 Questionnaire design
The research objective (stated at the beginning of this chapter) and the established
explanatory variables (Table 3.1) determined and guided the question construction in
the questionnaire.

Pre-tests revealed that the questionnaire took on average about 8 minutes to complete
and contained simple straightforward questions. The questionnaire had a total of 53
questions, though only 45 questions applied solely to Kiwi students. The majority of the
questions (90%) were 5 point Likert rating scale questions involving placing a tick in
the appropriate box. The rest of the questions involved ticking a ‘yes’ or ‘no’ response
and there were a few open-end questions (see Figure A1 in the appendices for specific
details).

3.3

Data reduction

Subsequent sections elaborate on the rationale for the use of Factor Analysis as a data
reduction technique and on specific elements of the research tool. The method
employed for Factor Analysis is principally drawn from Pallant (2007).

3.3.1 Data reduction technique – Factor Analysis
Factor analysis is often cited as the most widely used and advanced data reduction
technique associated with survey questionnaires (Leech et al., 2008; Pallant, 2007;
Qian, Zhang, Korn, Wei, & Chapman, 2004). Its main objective is to take large sets of
variables and look for ways to ‘reduce’ or summarise them into smaller sets of factors
or components (Pallant, 2007). Pallant and Leech et al. highlight that exploratory factor
analysis (EFA) and principal component analysis (PCA) are two techniques which
achieve this objective. The main difference between EFA and PCA conceptually is that
EFA assumes that there is a smaller set of unobserved (latent) variables, whereas PCA
simply tries to mathematically derive a relatively small number of variables to convey
as much of the information in the observed variables as possible (Leech et al., 2008, p.
58).
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Closely related to PCA and EFA is confirmatory factor analysis (CFA), which
encompasses more complex and sophisticated data reduction techniques and normally
requires software that is not easily obtainable (Leech et al., 2008; Pallant, 2007). The
fundamental difference between PCA, EFA and CFA is that PCA and EFA are factor
analysis techniques normally used in the early stages of research to explore and gather
information about the interrelationships among a set of variables. While CFA is used
later in the research process to test or confirm specific hypotheses or theories regarding
the structure underlying a set of variables. A major feature of PCA is that the original
set of variables is transformed into a smaller set of linear combinations using all of the
variance and covariance in the variables. Other techniques such as principal axis factor
analysis (PA) identified in Leech et al., (2008), and factor analysis (FA) only use the
covariance among the variables (Tabachnick & Fidell 2007, as cited in Pallant, 2007, p.
180).

Pallant and Leech et al. identify that these approaches often produce similar results.
Stevens (1996, p. 363) as cited in Pallant (2007) recommends PCA, suggesting that it is
psychometrically sound and simpler mathematically, and avoids some of the potential
problems with ‘factor indeterminacy’ associated with FA or PA. Furthermore,
Tabachnick and Fidell (2007, p. 635) as cited in Pallant (2007, p. 180) suggest that if a
researcher is “interested in a theoretical solution uncontaminated by unique and error
variability, then FA is your choice; whereas if you simply want an empirical summary
of the data set, PCA is the better choice”.

Based on this discussion and the research objective, PCA was adopted as the preferred
data reduction technique. With regards to choice of software, SPSS comes highly
recommended and is a widely used software package (Leech et al., 2008; Pallant, 2007).
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3.3.2 Transformation of data set
The data collected from the survey questionnaire needed to be transformed and recoded
into a specific format which would enable its use in Factor Analysis (data reduction
component) and Logit Analysis (econometric modelling component). In general, this
involved coding responses in a particular order, from more to less influence on the
dependent variable. Specifically this included:


coding all binary responses, Yes/No responses to 1 and 0 respectively



coding Likert-scale responses, strongly agree to strongly disagree from 1 to 5
respectively (Table A3 in the appendices)
expanding rating questions to form separate variables, increasing the overall number



of variables


reversing negatively worded variables and codes so that high scores indicate more
of the characteristic of interest (that is, brain drain) and vice versa, as suggested by
Pallant (2007)



collapsing 5 point Likert-scale and other categorical variables with three or more
categories to 2 categories for use in the logit model



retaining only questions/variables relating to Kiwi students, as the survey
questionnaire also collected information from international students.

To check and maintain the integrity of the data set, descriptive and frequency statistics
on each variable (missing, mean, standard deviation, maximum and minimum values)
were reviewed (see Table A5 in the appendices). In the review process, if a
variable/question was missing 30% or more information, it was omitted from the
research study’s analysis. In other words, if 32 or more observations from the 108 Kiwi
observations were missing or spoilt on any one question, it was not included in the
research study’s factor analysis and logit analysis. Furthermore, each variable was
checked to see whether it contained an invalid response2, and if so, data entry records
were checked and root causes identified and addressed.

2

An example of an invalid response would be the case where a variable coded 1 for “yes” responses or 0 for “no”
responses, contained a number, letter or character other than 1 and 0 for a code, such as 2, 4, ! or an A. An invalid
response is normally the result of typing errors committed at the data entry stage of the research study.
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3.3.3 Factorability of data set
In determining whether a particular data set is suitable for factor analysis there are two
main issues to consider: sample size and the strength of the relationships among the
variables (Leech et al., 2008; Pallant, 2007). Pallant highlights that, while there is little
agreement among authors concerning sample size, the recommendation generally is the
larger, the better, although Stevens (1996, p. 372) as cited in Pallant (2007) suggests this
notion has been reducing over the years as more research has been done on the topic.
More importantly, Nunnally (1978) as cited in Pallant (2007) suggests that the overall
sample size is not of concern; rather the ratio of cases to factors is the key. He strongly
recommends 10 cases to 1 factor as the minimum acceptable ratio for factor analysis.

The strength of the inter-correlations among variables is a necessary condition for factor
analysis, and Tabachnick and Fidell (2007) as cited in Pallant (2007) recommend that an
inspection of the correlation matrix should have coefficients greater than 0.3. If few
correlations above this level are found, factor analysis may not be suitable. SPSS
provides two statistical measures to help assess the factorability of the data: Barlett’s test
of sphericity (Bartlett 1954) as cited in Pallant (2007), and the Kaiser-Meyer-Olkin
(KMO) measure of sampling adequacy (Kaiser, 1970, 1974) as cited in Pallant (2007).
The Barlett’s test of sphericity should be significant (p – value less than 0.05) for factor
analysis to be considered appropriate. The KMO index ranges from 0 to 1, with 0.6
suggested as the minimum value for a good factor analysis (Tabachnick & Fidell 2007,
as cited in Pallant, 2007).

3.3.4 Factor extraction
Once the suitability of factor analysis has been established, factor extraction is the next
item of concern. Pallant (2007, p. 181) describes factor extraction as the process of
“determining the smallest number of factors that can best represent the interrelations
among a set of variables”. Although there are several approaches that can be used to
identify the number of factors, Pallant highlights that the most commonly available
extraction techniques are: principal components, principal factors, image factoring,
maximum likelihood factoring, alpha factoring, unweighted least squares, and
generalised least squares. In this research project, SPSS was instructed to use principal
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components analysis, which is the most commonly used extraction method of the listed
options, as noted earlier (Pallant, 2007).

Pallant points out that the specific number of factors to be extracted is to be determined
by the researcher, after careful consideration of the underlying relationships among the
variables in relation to the factor. He further states that there are two conflicting needs
that require balancing: “the need to find a simple solution with as few factors as possible;
and the need to explain as much of the variance in the original data set as possible”
(Pallant, 2007, p. 182). More importantly, Tabachnick and Fidell recommend that
researchers adopt an exploratory approach when endeavouring to establish the number of
factors to extract, by experimenting with different numbers of factors until a satisfactory
solution is obtained (Tabachnick & Fidell 2007, as cited in Pallant, 2007). Pallant further
highlights three techniques that can be used in conjunction with the researchers
‘understanding of underlying relationships among the variables’ to assist in deciding
what number of factors to retain: Kaiser’s criterion, Catell’s scree test and parallel
analysis.

Pallant identifies Kaiser’s criterion or the eigenvalue rule as the most commonly used
technique. It simply involves retaining factors with an eigenvalue of 1.0 or more for
further investigation. The eigenvalue of a factor represents the total amount of variance
explained by that factor. Pallant, however, points out that using Kaiser’s criterion alone
has been criticised as, in some situations, it retains too many factors.

Catell’s scree test (Catell, 1966) as cited in Pallant (2007) involves plotting each of the
eigenvalues of the factors and inspecting the plot to find a point at which the plotted
lined elbows, thereby becoming horizontal. Catell recommends retaining all factors
above the elbow, or break in the plot, as these explain most of the variance in the data
(Pallant, 2005).

Pallant suggests that parallel analysis is gaining popularity, particularly in the social
sciences. Horn’s parallel analysis (Horn, 1965) as cited in Pallant (2007) involves
comparing the size of the eigenvalues with those obtained from a randomly generated
data set of same size. The decision rule is that only eigenvalues that exceed the
corresponding values from the random data set are retained (Pallant, 2007). Pallant cites
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Hubbard and Allen (1987), and Zwick and Velicer (1986), stating that parallel analysis
has been shown to be most accurate in identifying the correct number of components,
with Kaiser’s criterion and Catell’s scree test tending to overestimate the number of
components.

3.3.5 Factor rotation and interpretation
After establishing the number of factors, the next step is interpreting them. Factor
rotation is a technique which re-arranges the pattern of the loadings in the factors in a
manner that does not change the underlying solution, but makes it easier to interpret
(Pallant, 2007). There are two main, broad approaches to factor rotation: orthogonal
(uncorrelated) or oblique (correlated) factor solutions. SPSS uses Varimax, Quartimax
and Equamax rotation techniques for orthogonal factor rotation solutions, and Direct
Oblimin and Promax rotation techniques for oblique factor rotation solutions.

Orthogonal rotation factor solutions are easier to interpret than oblique rotation factor
solutions, according to Tabachnick and Fidell (2007) as cited in Pallant (2007).
However, orthogonal rotation requires the researcher to assume that the underlying
constructs are independent (not correlated), whereas under oblique rotation the
constructs are assumed to be correlated (Pallant, 2007). The most commonly used
orthogonal approach is the Varimax method, which attempts to minimise the number of
variables that have high loadings on each factor, while the most commonly used oblique
method is Direct Oblimin (Pallant, 2007).

It is important to note that SPSS does not label or interpret factor solutions. It shows
variables that are grouped together and it is up to the researcher and their understanding
of the context of the variables (and underlying theory and past research) to propose
possible interpretations (Pallant, 2007). Furthermore, Pallant most importantly points out
that, more often than not, variables will load moderately on a number of different
components, and some components will have only one or two variables loading on them.
In such a situation, Pallant suggests that the researcher considers rotating a different
number of components (one more or one less) to see whether a more optimal solution
can be found. If some variables still do not load on the components obtained, Pallant
suggests the researcher consider removing them, and repeating the analysis.
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3.4

Econometric modelling

The dichotomous outcome presented in this research study; that is, to leave or stay in
New Zealand after graduating, brain drain or no brain drain, is best modelled using
either logit or probit regression analysis (Aldrich & Nelson, 1984; Pallant, 2007; Peng,
Lee, & Ingersoll, 2002; Wooldridge, 2003). The following sections elaborate on the
rationale for the use of Logit analysis for the econometric modelling.

The econometric modelling technique employed, first began with a well-specified
economic model, which included key explanatory/ causal variables detailed in Table 3.1
(see section 3.2.3), indicative of our Kiwi brain drain model. This model, representing
the optimal solution, included the first set of Factor Analysis (FA1) (see Table A4.1 and
section 4.3.1), and other explanatory variables as detailed in the first set of Logit
Analysis results (LA1) (see Table 4.7 in section 4.4.1). The second step, involved
reviewing statistical and economic significances (robustness check) of different
permutations and combinations of the economic model presented in LA1. In this
process, insignificant factor outputs from FA1, often with 2 variables were dissolved
and re-introduced into the second set of Logit Analysis (LA2) (see Table 4.8 in section
4.4.2) as independent variables. Simultaneously, factor analysis was re-run on all the
variables included in FA1, excluding the dissolve factors, resulting in the second set of
Factor Analysis results (FA2) (see Table A4.2 and section 4.3.2). The third step, which
is a repeat of step two, involved reviewing statistical and economic significances
(robustness check) of different permutations and combinations of the economic model
presented in LA2. Ultimately resulting in the generation of the third set of Factor
Analysis (FA3) (see Table 4.1 in section 4.3.3) and Logit Analysis (LA3) (see Table 4.9
in section 4.4.3), which contained the Logit equation of interest (the Kiwi brain drain
model, equation 4.2, see Table 4.10 in section 4.4.3.2).

3.4.1 Modelling approaches
Research problems that require analysis and prediction of a dichotomous or binary
outcome are many, and traditional econometric analyses, such as ordinary least squares
(OLS) regression or linear discriminant function analysis, have been found less than
ideal for handling dichotomous outcomes (Peng et al., 2002). The strict statistical
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assumptions, that is, linearity, normality and continuity for OLS, and multivariate
normality with equal variances and covariance for discriminant analysis, make them
less than ideal for handling dichotomous outcomes (Cabrera, 1994; Cleary & Angel,
1984; Cos & Snell, 1989; Efron, 1975; Lei & Koehly, 2000; Press & Wilson, 1978;
Tabachnick & Fidell, 2001 as cited in Peng et al., 2002, p. 3).

Aldrich and Nelson (1984), also begin by highlighting problems between linear and
non-linear model specifications. Although linear probability models are more popular
on practical grounds because they are mathematically simple, on theoretical grounds
there are often reasons to believe linearity specifications are not tenable (Aldrich &
Nelson, 1984). The logistic and normal curve specifications are the two most commonly
used alternatives to the linear specifications of the probability model, for various
reasons. These two models are called the “logit” and “probit” models, respectively.
“Logit” stands for “logistic probability unit” (Berkson, 1944, as cited in Aldrich &
Nelson, 1984). “Probit” is an abbreviation of the term “probability unit” (the term is
attributed to C R. Bliss) and was the first such model developed and studied (Finney,
1971).

Woodridge (2003) argues that one of the problems associated with linear probability
models (LPM) is the assumption that the response probability is linear in a set of
parameters. He suggests that more sophisticated binary response models such as the
logit and probit models overcome this ‘unrealistic’ assumption. They specify a
cumulative distribution function that is sigmoid-shaped, that is, increasing at an
increasing rate till the point of inflection, after which it increases at a decreasing rate
(see Figure 3.2 in section 3.4.2). The probit model uses the standard, normal cumulative
distribution (CDF) while the logit model uses the logistic CDF.

Both probit and logit models use an unobservable “index” or “latent” function Yi* that
measures an individual’s propensity to choose the matter of interest, that is, Yi = 1 , in
our case, that the observed university student (that is, from the sample) leaves New
Zealand. Most importantly Wooldridge argues that in most binary response models the
primary goal is to explain the effects of X i on the response probability (that is,
marginal effects). Wooldridge further highlights that the “index” or “latent” equation
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tends to give the impression that we are primarily interested in the effects of X i on Yi* ,
which is not the case (section 3.4.2 has more information on probability and marginal
effects).

Wooldridge (2003), Peng et al. (2002), Pallant (2007) and Leech et al. (2008) all argue
that estimation of non-linear binary response models obviates the use of maximum
likelihood estimation (MLE) methods. Wooldridge further asserts that, under the
classical linear model assumptions, ordinary least squares (OLS) is the maximum
likelihood estimator. Similarly, Peng et al. (2002) suggests that MLE is preferred over
weighted least squares approaches and is designed to maximise the reproduction of the
data, given the parameter estimates. Data is entered into the analysis as 0 and 1, coding
for dichotomous outcomes, dummy variables and categorical predictors, with
appropriate numerical values for continuous predictors. Another desirable aspect of
MLE is that because it is based on the distribution of Yi

(

heteroskedasticity in Variance Yi X i

given X i , the

) is automatically accounted for (Wooldridge,

2003).

In terms of the adequacy of sample sizes, Peng et al. (2002) and Pallant (2007) note that
the literature does not offer specific rules applicable to logit or probit regression
analysis. However, Peng et al. (2002, p. 10) cites several authors [Lawley & Maxwell,
1971; Marascuilo & Levin, 1983; Tabachnick & Fidell, 1996, 2001] as having
recommended a minimum ratio of 10 observations to 1 predictor (variable), with a
minimum sample size of 100 (or sometimes lower, down to 50).

Wooldridge and Peng et al. point out that the null hypothesis underlying the logit and
probit models states that all β s (coefficients of the parameters) equal zero. A rejection
of this null hypothesis implies that at least one β does not equal zero in the population,
which means the logit or probit equation predicts the probability of the outcome better
than the mean of the dependent variable Yi .
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3.4.2 The Logit model
Wooldridge (2003) points out that the logit model is less computationally intense,
compared to the probit, because the logistic CDF has a closed form; however, the
logistic probability distribution function (PDF) has fatter tails than the standard normal
PDF. He also notes that estimates from both probit and logit models often give similar
results. Based on the above information and on the econometric model review (section
3.4.1), the logit model was selected for the research study.
(a)

Econometric representation of the Logit model

Consider the following brain drain model:
Yi* = α + βX i + ε i ……………………………………………………………… (4)

where X i denotes the full set of explanatory variables. For example in our brain drain
model X i includes individual characteristics, career choices, business, government,
macroeconomic and lifestyle factors. βX i = β1 X 1 + ... + β k X k , where k = number of
explanatory variables and β is the coefficient of X in the “index” equation.

Yi* , the “latent” or “index” equation is a continuous unobserved variable. Referring to
our brain drain model, Yi* captures students’ preference to leave New Zealand, while

Yi captures the activity (i.e. Kiwi students leaving New Zealand). Yi* is like utility, it is
a concept that is never directly observed. If a Kiwi student’s preference to leave New
Zealand crosses a certain threshold, then he or she leaves.

Therefore Yi is a dependent binary variable expressing a Kiwi student’s intent to leave
or stay in New Zealand. Hence two outcomes, Yi = 1 and Yi = 0 , are alternatively
defined as:

1

Yi = 
0


if the ith Kiwi student intends to leave New Zealand after graduating

Yi* > 0

if the ith Kiwi student intends to stay in New Zealand after graduating

Yi* otherwise
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The outcome that we observe, Yi , depends on whether or not the index variable that we
don’t observe, Yi* , crosses a certain threshold (in this case zero). The logit model
assumes a logistic distribution where Yi* is assumed to be logistically distributed and
hence does not require the error term, ε i , in the index equation.

(b)

Probability

The probability that we observe Yi = 1 (i.e., a Kiwi student leaves New Zealand) is:
Prob( Yi = 1 ) = Prob( Yi* > 0 )
Substituting in the definition of Yi* yields:
Prob( Yi = 1 ) = Prob( α + β X i + ε i > 0 )
Rearranging terms:
Prob( Yi = 1 ) = Prob( α + β X i + ε i > 0 )

The cumulative distribution function (CDF) represents the probability that a random
variable will be less than or equal to a particular value. If the distribution is symmetric,
then:
Prob( Yi = 1 ) = CDF( α + β X i ), where CDF is the CDF of ε i .
Similarly, the probability that we will observe Yi = 0 (i.e., a Kiwi student stays in New
Zealand) is:
Prob( Yi = 0 ) = 1 – CDF( α + β X i )

The logit model is best estimated using MLE as explained earlier. The maximum
likelihood function is:

L=

∏ CDF (α + βX )∏[1 − CDF (α + βX )]
i

Yi =1

i

Yi = 0

For the logit model:
L=

∏ F (α + βX )∏[1 − F (α + βX )]
i

Yi =1

i

Yi = 0

Where F (α + βX i ) =

exp[α + β X i ]
1 + exp[α + β X i ]
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(c)

Marginal effects

In the index equation, Yi* = α + βX i + ε i , the coefficient β̂ is the estimated marginal
effect of X on Y * . Hence the coefficients from a logit model must be transformed into
marginal effects, so that we are estimating the marginal effect of X on Y = 1.

This implies that the marginal effects are calculated as follows:
∂ Pr ob(Y = 1 X )
∂X

∂pi
∂X

=

Note that the logit marginal effects are non-linear (they are a function of X i ) and can be
calculated using mean values of the data.

Figure 3.2 is a graph showing the difference between a change in Yi* and pi .

Figure 3.2:

Change in predicted probability and marginal effects
p̂i
1
Change in

p̂i

CDF

(marginal effect)

Yˆi * = αˆ + βˆX i
Change in

Yˆi *

(logit coefficient)

3.4.3 Test statistics
When estimating a logit equation, it is inevitable that a researcher must evaluate the
effectiveness of the equation. To assess the soundness or statistical robustness of a logit
model Peng et al. (2002) and Wooldridge (2003) state that the researcher must address:
(a) overall model evaluation, (b) statistical tests of individual predictors, (c) goodnessof-fit statistics and (d) validations of predicted probabilities.
(a)

Overall model evaluation

Peng et al. (2002) suggests that a logit model provides a better fit to the data if it
demonstrates an improvement over the intercept-only model (that is, the null model,
also called “Block 0” in SPSS). The null model serves as a good baseline because it
contains no predictors. Wooldridge (2003) and Peng et al. indicate that an improvement
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over the baseline is examined using three inferential test statistics, namely, the Wald,
the likelihood ratio (LR), and the Lagrange multiplier or Score tests. Pallant (2007) also
includes the Omnibus Tests of Model Coefficients as the main test used in SPSS.

The Wald statistic is simply a transformed F-statistic which allows exclusion
restrictions (i.e., the null model) to be tested after the unrestricted model (model with
predictors) has been estimated (Wooldridge, 2003). It has an asymptotic chi-squared
distribution, with degrees of freedom (df) equal to the number of restrictions being
tested. The LR statistic is twice the difference in the log-likelihoods, that is, the
difference between the log-likelihood of the unrestricted model and the log-likelihood
of the restricted model (log-likelihood of the null model). Similar to the Wald statistic
LR has an approximate chi-square distribution, with df equal to the number of
restrictions being tested. Pallant (2007) also notes that SPSS uses the Omnibus Tests of
Model Coefficients to give an overall indication of how well the model performs, over
and above the results from the null model which also has a chi-squared distribution,
with df equal to the number of restrictions being tested.
(b)

Statistical tests of individual predictors

Peng et al. and Pallant point out that the statistical significance of individual regression
coefficients (i.e., β s) are tested using the Wald chi-square statistic. The coefficients
give the signs of the partial effects of each X i on the response probability, and the
statistical significance of X i is determined by whether we can reject H 0 : β j = 0 at a
sufficiently small significance level (Wooldridge, 2003).
(c)

Goodness-of-fit statistics

Goodness-of-fit statistics assess the fit of the logit model against actual outcomes (Peng
et al., 2002). There are two inferential statistics that are useful in determining the
goodness-of-fit of a model, namely, the Hosmer-Lemeshow Goodness of Fit Test, the
Cox & Snell R square and Nagelkerke R square values (pseudo R square statistics).

The Hosmer-Lemeshow Goodness of Fit Test (HL) has a chi-squared distribution, with
df equal to the number of restrictions being tested. If the HL test statistic is 0.05 or less,
we reject the null hypothesis that there is no difference between the observed and
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predicted values of the dependent variable; if it is greater, as we want, we fail to reject
the null hypothesis that there is no difference, implying that the model’s estimates fit the
data at an acceptable level. This suggests that the estimated model is not a poor fit
(Pallant, 2007). Two additional descriptive measures of goodness-of-fit which are
pseudo R square statistics are, the Cox and Snell (1989) R square and Nagelkerke
(1991) R square (Pallant, 2007; Peng et al., 2002). The Cox and Snell R square and
Nagelkerke R square values provide an indication of the amount of variation in the
dependent variable explained by the model of interest. They estimate a minimum and
maximum range, between 0 and 100 percent for the total variability explained by the set
of variables in the model, respectively.
(d)

Validations of predicted probabilities

Peng et al. assert that logit models predict the probability of an event outcome from a
set of predictors. Therefore, a measure of association or classification table measures
the degree to which predicted probabilities agree with actual outcomes. Pallant
highlights how the classification table from the null model (restricted) and the
unrestricted model are compared, to gauge the percentage accuracy in classification,
which should be indicative of an improvement in classification of the unrestricted
model from the null model.

Pallant demonstrates how in SPSS the classification table (see Table 4.14) provides
information on the sensitivity, specificity, positive predicted value and negative
predicted value percentage of the model. The sensitivity of the model is the percentage
of the group that has the characteristics of interest (that is, brain drain in the research
study’s model). The specificity of the model is the percentage of the group without the
characteristic of interest (that is, no brain drain or staying in New Zealand in the
research study’s model). The positive predicted value is the percentage of cases that the
model classifies as having the characteristic actually observed in this group. While the
negative predicted value is the percentage of cases predicted not to have the
characteristic actually observed and not having the characteristic of interest (Pallant,
2007).
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3.4.4 Selection of econometric software
SPSS was selected for the logit analysis after being compared to Eviews, Microfit and
LimDep. Lincoln University currently offers and recommends the use of these four
econometric software packages. On the next page is a selection matrix used to
rationalise the selection of SPSS as the preferred econometric software package. The
left hand column provides three selection criteria considered in the selection process.
These were: (i) econometric strength (which includes regression analysis, statistical
inference and reputation), (ii) user-friendliness, and (iii) convenience (ability to perform
factor analysis or the ease of importing data from another program). The rating scale is
such that 5.0 represents exceptionally good (in terms of meeting requirements of the
select criteria) and 0 represents extremely bad.

Table 3.2:

Econometric software selection matrix

LimDep

SPSS



Microfit

Selection Criteria

Eviews

Econometric Software

5.0

4.0

4.0

3.5

3.5

3.0

4.0

5.0

2.5

2.5

2.5

5.0

11.0

9.5

10.5

13.5

Econometric strength (regression analysis,
statistical inference and reputation)



User-friendliness



Convenience (ability to perform factor analysis
or the easy of importing data from another
program)

TOTAL

SPSS obtained the highest score total (13.5 points) for the three selection criteria and
was therefore selected to perform logit analysis.

3.4.5 Evaluation of results
Estimated probabilities and marginal effects are two main results from logit analysis.
These estimates are the research study’s main findings which, in turn, provide key
learnings and new knowledge to be utilised in the policy chapter (chapter 5). In the
chapter 4 we are interested in estimating the probability that:
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1.

a Kiwi student intends to leave New Zealand after graduating

2.

a young unmarried Kiwi male student intends to leave New Zealand after
graduating

3.

a young unmarried Kiwi female student intends to leave New Zealand after
graduating.

With respect to the above three groups, we are also interested in estimating the marginal
effects of a change in the following variables from the logit equation:
1.

the perception of New Zealand’s business climate – Challenge, innovation, population
and wages (FAC1)

2.

the perception of New Zealand’s lifestyle and child rearing (FAC2)

3.

the perception that New Zealand jobs do not pay more than Australian jobs (NZJB)

4.

Level of student loan debt (LSD)

5.

the perception that working overseas is not important for career development (WOS)

6.

the perception of New Zealand businesses’ recruit policies (NZBR).

Overall evaluation of the estimated logit equation’s performance, and evaluation of
individual predictors conducted in chapter 4, is guided by the test statistics detailed in
section 3.4.3.

3.5

Conclusion

The research method chapter has reviewed in detail and qualified the use of the three
main tools used in this research study. These are: (i) surveying, in the data collection
section, (ii) factor analysis, in the data reduction section, and (iii) logit analysis, in the
econometric analysis section. The following chapter builds on chapter 3 by presenting
results of the survey questionnaire, factor analysis and logit analysis as described in the
research method.
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CHAPTER 4 ESTIMATION OF KIWI BRAIN DRAIN MODEL
4.1

Introduction

The flowchart in Figure 4.1 below provides a snapshot of how the research method
described in chapter 3 links with the estimated results obtained in this chapter.
Specifically, the flow chart links inputs used, processes utilised and results obtained at
various stages of the research study.

Figure 4.1:

Link between research method (chapter 3) and results (chapter 4)

There is also a very important and logical condition imposed on the factor analysis and
the logit analysis processes. This is that variables used to generate factor analysis
outputs could not be used as independent variables in the logit equations, and vice
versa. This avoids multicollinearity between factor analysis output variables and
independent variables in the logit analysis process (2007).
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While chapter 4 focuses on estimation of the Kiwi brain drain model, in the logit
analysis section, this chapter also presents results on the survey questionnaire, data
management, and on the factor analysis components of the research study. These results
are intended to ultimately provide some insight into the brain drain situation currently
being faced by Lincoln University Kiwi students, that is, New Zealand’s future skilled
labour, and thus provide a platform for policy discussion in chapter 5.

4.2

Survey questionnaire and data results

The Lincoln University Human Ethics Committee approved the research study’s survey
proposal on the 27th of September 2007 (Figure A2 in the appendices). Administration
of the survey questionnaire began immediately on the same day and followed the
methodology and strategy described in the research method chapter (section 3.2.2). The
cut-off date for receiving the last questionnaire was the 31st of October 2007.

With respect to the survey administration strategy, the response from the lecturers was
extremely good, with seventeen out of eighteen targeted lecturers agreeing to support
the survey questionnaire. Sixteen out of the seventeen lecturers opted for the survey
questionnaire to be administered in the first fifteen minutes of the lecture. This is an
overwhelming response given that the survey questionnaire was administered in the last
week of lectures, just before the end-of-year exams.

The response from the targeted students was also overwhelming, with a questionnaire
response rate of 88 percent. Two hundred and sixty one (261) questionnaires were
circulated out of which two hundred and thirty (230) were returned. One hundred and
eight (108) questionnaires were filled in by Kiwi students compared to one hundred and
twenty two 122 questionnaires from International students3.

With regards to the integrity of the data of the 108 Kiwi questionnaires received and
used in the research study, there were no spoilt questionnaires. These questionnaires
were filled in correctly and legibly, with no observed variables/questions falling into the
30% or more missing data category, or exhibiting any ‘outliers’ (see descriptive
3

It is reasonable to hypothesise that international students are influenced by different economic and non-economic
factors. As a result, the 122 international student observations have been excluded from the research study’s
analysis and are to be used in future research studies.
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statistics, Table A5 in the appendices, and section 3.3.2). Therefore, all information
collected in this observation group was usable in the factor analysis and logit analysis
stages.

Data transformation included collapsing Likert-scale questions that contained 5 or more
categorical variables to 2 categories (for specific use in logit model), and expanding 3
rating questions (question numbers 20, 51 and 53) to form separate variables. Though
45 survey questions applied to Kiwi students on the questionnaire, only 40
questions/variables were used in the factor analysis and logit analysis processes4. Table
A2 in the appendices details transformations of the collected data.

4.3

Factor analysis results

The flowchart in Figure 4.2 recapitulates critical steps and criterion in the factor analysis
process which are explained in full in the research method (chapter 3, section 3.3).

Figure 4.2:

Steps and criterion in factor analysis

Subsequent sections, 4.3.1 to 4.3.3, provide results for three sets of factor analyses
utilised in the research study.
4

Factor Analysis collates large sets of variables into smaller statistically correlated groups (the factor outputs).
Therefore, variables that are not correlated to a factor output/component are excluded even if they theoretically
belong to that particular factor output. Hence only 40 questions/variables from the 45 were used in the Factor
Analysis and Logit Analysis. See section 3.3 in chapter 3 for a more detailed explanation.
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4.3.1 Results of the first set of factor analysis (FA1)
The first set of factor analysis (FA1) in the research study had a four-factor solution.
The four extracted and rotated factors obtained were:
1. New Zealand lifestyle and family
2. New Zealand business climate – Challenge and innovation
3. New Zealand businesses’ recruitment strategy
4. New Zealand government’s student loan and tax structure.

To review specific variables, expected signs, codings and factor loadings for each of the
above four factors please see Table A4.1. The four outputs from FA1 were used in the
corresponding first set of logit analysis (LA1). In LA1 some of the outputs from FA1
were extremely statistically insignificant which lead to the generation of the second set
of factor analysis (FA2) (discussed in section 4.3.2).

4.3.2 Results of the second set of factor analysis (FA2)
The second set of factor analysis (FA2) which excluded factor 3 (i.e. New Zealand
businesses’ recruitment strategy) from the FA1 output, and included a new variable
(Q18 – NZ has beautiful scenery) had a three-factor solution. The three extracted and
rotated factors obtained were:
1. New Zealand business climate – Challenge, innovation, family proximity and
population
2. New Zealand lifestyle and child rearing
3. New Zealand government’s student loan and tax structure.
To review specific variables, expected signs, codings and factor loadings for each of the
above three factors please see Table A4.2. The three outputs from FA2 were used in the
corresponding second set of logit analysis (LA2). In LA2 some of the outputs from FA2
were extremely statistically insignificant which lead to the generation of the third set of
factor analysis (FA3) (discussed in section 4.3.3).
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4.3.3 Results of the third set of factor analysis (FA3)
The third set of factor analysis (FA3) which excluded factor 3 (that is, New Zealand
businesses’ recruitment strategy) from the FA1 output, and excluded factor 3 (that is,
New Zealand government’s student loan and tax structure) from the FA2 output had a
two-factor solution. The two extracted and rotated factors obtained were:
1. New Zealand business climate – Challenge, innovation, population and wages
2. New Zealand lifestyle and child rearing.

Table 4.1 below, is a detailed summary of specific variables, expected signs, codings
and factor loadings in the two FA3 factor outputs. These two factor outputs are used in
the estimation of the Kiwi brain drain model presented in section 4.4.3, including
probabilities and marginal effects detailed in subsection 4.4.3.4.

Table 4.1:

Summary of the principal components analysis with varimax rotation FA3

Factor names and high-loading variables

Expected
Sign

Coding

Factor
Loading

Factor 1: NZ Business Climate – Challenge,
innovation, population & wages

+

Q38 – More challenging jobs in NZ than
overseas

+

1 for strongly agree, 2 for
agree,.., 5 for strongly disagree

.749

Q37 – Much to be learnt from NZ business

+

1 for strongly agree, 2 for
agree,.., 5 for strongly disagree

.661

Q13 – NZ has challenging jobs in my field of
study

+

1 for strongly agree, 2 for
agree,.., 5 for strongly disagree

.564

Q16 – Population size where you want to
work and live

+

1 for cold throughout the year, 2
for cold for most of the year with
a few sunny and warm
months,…, 5 for sunny and
warm throughout the year

.535

Q36 – When accepting a job salary/wage is
the least important factor

+

1 for strongly agree, 2 for
agree,.., 5 for strongly disagree

.526

Q34 – The prospects of finding a challenging
and exciting job in NZ after graduating
are high

+

1 for strongly agree, 2 for
agree,.., 5 for strongly disagree

.484

Factor 2: NZ lifestyle and child rearing

+

Q40 – NZ is a good country to bring up
children

+

1 for strongly agree, 2 for
agree,.., 5 for strongly disagree

.815

Q18 – NZ has beautiful scenery

+

1 for strongly agree, 2 for
agree,.., 5 for strongly disagree

.751

Q19 – NZ offers a desirable lifestyle

+

1 for strongly agree, 2 for
agree,.., 5 for strongly disagree

.745
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Table 4.1 summarises the high factor loading variables on the two factors generated
from the third set of factor analysis (FA3) using SPSS version 15. The first factor output
in the table, Factor 1, had 6 high loading variables. These were Q38 (more challenging
jobs in New Zealand than overseas), Q37 (much to be learnt from New Zealand
business), Q13 (New Zealand has challenging jobs in my field of study), Q16
(population size where you want to work and live), Q36 (when accepting a job
salary/wage is the least important factor) and Q34 (the prospects of finding a
challenging and exciting job in New Zealand after graduating are high). As a result of
this variable grouping, Factor 1 was named ‘New Zealand Business Climate –
Challenge, innovation, population and wages’.

The second factor output in Table 4.1, Factor 2, had three high loading variables. These
were Q40 (New Zealand is a good country to bring up children), Q18 (New Zealand has
beautiful scenery) and Q19 (New Zealand offers a desirable lifestyle). As a result of this
variable grouping, Factor 2 was named ‘New Zealand lifestyle and child rearing’.

All variables and factor outputs in Table 4.1, Factor 1 and 2, were expected to positively
influence brain drain (that is, to increase brain drain) due to the coding convention. For
example, a perceived decrease in the New Zealand business climate (FAC1), or a
perceived decrease in the New Zealand lifestyle and social infrastructure affiliated to
child rearing (FAC2) is likely to increase brain drain.

Subsequent SPSS output tables and paragraphs provide results of the steps detailed in
Figure 4.2 for the third set of factor analysis (FA3).

Table 4.2:

KMO and Bartlett’s test, and Correlation Matrix
Correlation Matrix
Correlation

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling
Adequacy.
Bartlett's Test of
Sphericity

Approx. Chi-Square
df
Sig.

.708
184.705
36
.000

Q37
Q38
Q13
Q16D
Q40
Q18
Q19
Q34
Q36
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Q37
1.000
.380
.299
.222
.260
-.018
.268
.242
.208

Q38
.380
1.000
.391
.310
.052
-.080
.243
.220
.190

Q13
.299
.391
1.000
.216
.364
.109
.439
.349
.077

Q16D
.222
.310
.216
1.000
.252
.136
.243
.184
.267

Q40
.260
.052
.364
.252
1.000
.384
.565
.315
-.075

Q18
-.018
-.080
.109
.136
.384
1.000
.418
-.013
-.074

Q19
.268
.243
.439
.243
.565
.418
1.000
.190
.126

Q34
.242
.220
.349
.184
.315
-.013
.190
1.000
.072

Q36
.208
.190
.077
.267
-.075
-.074
.126
.072
1.000

Consistent with section 3.3.3 in chapter 3 and Figure 4.2, the maximum number of
allowable factors from 108 Kiwi observations is 10. Therefore with a two-factor solution
from 9 variables, FA3 was under this limit.

The Kaiser-Meyer-Olkin test statistic in Table 4.2 is statistically significant at 0.708
(where the value should be greater than 0.6), indicating that factor analysis is
appropriate for this set of variables and data. The Barlett’s test of sphericity in Table 4.2
is statistically significant, with a p – value = 0.000 with chi-square value of 184.705 and
36 degrees of freedom (where p – value must be less than 0.05), also supporting the use
of factor analysis for the selected variables and data. The Correlation Matrix table, also
in Table 4.2, has correlation coefficients with values of 0.3 and above, further justifying
the use of factor analysis.

Table 4.3:

Total Variance explained
Total Variance Explained

Component
1
2
3
4
5
6
7
8
9

Initial Eigenvalues
Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Total % of VarianceCumulative % Total % of VarianceCumulative % Total % of VarianceCumulative %
2.869
31.874
31.874
2.869
31.874
31.874
2.299
25.549
25.549
1.553
17.255
49.129
1.553
17.255
49.129
2.122
23.580
49.129
1.051
11.675
60.805
.802
8.908
69.713
.735
8.162
77.875
.684
7.602
85.476
.533
5.925
91.402
.451
5.007
96.408
.323
3.592
100.000

Extraction Method: Principal Component Analysis.

Table 4.4:

Monte Carlo PCA for Parallel Analysis

Component number

Actual eigenvalue from PCA

Criterion value from Parallel Analysis

Decision

1

2.869

1.4760

Accept

2

1.553

1.2965

Accept

3

1.051

1.0779

Reject

4

0.802

0.9754

Reject

Source: ©2000 by Marley W. Watkins
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Figure 4.3:

Scree Plot

After reviewing the Total Variance Explained table (Table 4.3), Kaiser’s criterion
suggests we consider retaining 3 factors. It is important to note that the third factor’s
eigenvalue is just over 1 (that is, 1.051) and that Pallant (2007) points out that Kaiser’s
criterion often retains more factors than required. Also, the Scree Plot and Parallel
Analysis results (Table 4.4 and Figure 4.3) indicate that there are 2 factors that capture
most of the explained variance. Based on this information SPSS was instructed to
extract 2 factors resulting in the two-factor outputs in FA3.

Table 4.5:

Component Matrix and Rotated Component Matrix
Rotated Component Matrixa

Component Matrixa

Component

Component
1
Q19
Q13
Q40
Q37
Q38
Q16D
Q34
Q18
Q36

1

2
.740
.702
.676
.579
.542
.540
.520

Q38
Q37
Q13
Q16D
Q36
Q34
Q40
Q18
Q19

-.491
.518

-.699
.508

2
.749
.661
.564
.535
.526
.484
.815
.751
.745

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 3 iterations.

Extraction Method: Principal Component Analysis.
a. 2 components extracted.

In Table 4.5 above, the Component Matrix output (on the left-hand side) was obtained
after instructing SPSS to retain 2 factors/components and running Principal Component
Analysis. Variable loadings were not ‘clean’ as they fell in factors/components 1 and 2,
hence the Component Matrix was rotated using Varimax Rotation to ensure that the
loadings of the variables were ‘clean’ (fell into one component only) and aligned to
economic theory. Missing values were excluded ‘case pairwise’ and absolute values less
than 0.425 were suppressed. The resulting 2 factors in the Rotated Component Matrix
(on right-hand side in Table 4.5) explained 56% of the total variance within the dataset.
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4.4

Logit analysis results: The Kiwi brain drain model

Key steps and critera used in Logit Analysis estimation in this research study are
outlined in Figure 4.4 below. These are explained in full in the research method (chapter
3, section 3.4).

Figure 4.4:

Logit analysis steps and criterion
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Below, in Figure 4.5 is an overview of the general Kiwi brain drain logit model.

Figure 4.5:

The general logit model

Yi

where,

1

Yi = 
0


if the ith Kiwi student intends to leave New Zealand after graduating

Yi* > 0

if the ith Kiwi student intends to stay in New Zealand after graduating

Yi*

otherwise

Estimation of logit model in this research study followed the modelling approach
detailed in chapter 3 section 3.4. There are three logit regression series which
correspond to the three factor analysis discussed in section 4.3.These are:
1. The first set of logit analysis (LA1) (see Table 4.7)
2. The second set of logit analysis (LA2) (see Table 4.8)
3. The third set of logit analysis (LA3) (see Table 4.9).

Table 4.6 on the next page summarises the variables used in the three sets of logit
analysis.

The following sections 4.4.1 and 4.4.2 summarise the main findings and inadequacies of
LA1 and LA2 which resulted in the generation of LA3. Section 4.4.3 provides a detailed
report on the econometric analysis on LA3, including output tables of the Kiwi brain
drain model, test statistics, probabilities and marginal effects.

4.4.1 Results of the first set of logit analysis (LA1)
Table 4.7 (on page 59) provides a summary of key results for the first set of logit
analysis (LA1) for 7 equations. Explanatory variables in LA1 included the 4 factor
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outputs from FA1 and other independent variables not in FA1. Test statistics results on
regression explanatory variables from all 7 equations revealed that 2 factor outputs from
FA1 were statistically insignificant in LA1. This led to the generation of the next series
in factor analysis, FA2 and subsequent LA2 logit analysis series (see section 3.4).

Table 4.6:

No.

Expected
sign

Key to explanatory variables used

Acronym

Full variable description

C

Constant

1

+

FAC1

2

+

FAC2

3

+

FAC3

4

+

FAC4

Coding

In LA1 = New Zealand lifestyle and family
In LA2 = New Zealand business climate – challenge, family
proximity & wages
In LA3 = New Zealand business climate – challenge,
innovation,
population & wages
In LA1 = New Zealand business climate – challenge and
innovation
In LA2 = New Zealand lifestyle and child rearing
In LA3 = New Zealand lifestyle and child rearing
In LA1 = New Zealand recruitment strategy
In LA2 = New Zealand government’s student loan and tax
structure
In LA1 = New Zealand government’s student loan and tax
structure

5

+

YTH

Youthfulness

0 = Old student (over 25
yrs)
1 = young student (25 yrs
and
below)

6

+

GEN

Gender

0 = Female, 1 = Male

7

+

MST

Martial status

0 = Unmarried, 1 =
Married

7

+

NZJB

New Zealand jobs pay more than Australian jobs

0 = Agree, 1 = Disagree

9

+

LSD

Level of student loan debt

0 = Below NZ$20,000
1 = Above NZ$20,000

10

+

MFNZ

The majority of my friends & family are not living in New
Zealand

0 = Agree, 1 = Disagree

11

+

SAL

Salary is the most important factor when accepting a job

0 = Agree, 1 = Disagree

12

+

WOS

Working overseas is not important for career development

0 = Agree, 1 = Disagree

13

+

NZBR

The way New Zealand businesses recruit is good

0 = Agree, 1 = Disagree

14

+

YNM

Young and unmarried (interaction variable)

0 = Not
1 = Young and unmarried

4.4.2 Results of the second set of logit analysis (LA2)
Table 4.8 (on page 60) also provides a summary of key results for the second set of logit
analysis (LA2) for 7 equations. Explanatory variables in LA2 included the 3 factor
outputs from FA2, variables dropped from FA1 and re-introduced into logit analysis as
independent variables, and other independent variables not in FA2. Test statistics results
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of regression explanatory variables from all 7 equations revealed that one factor output
from FA2 was statistically insignificant. This led to the generation of the next series in
factor analysis FA3 and subsequent LA3 logit analysis series (see section 3.4).

Table 4.7:

Results of the first set of logit analysis (LA1)

Dependent Variable: Brain drain
Independent / Explanatory Variables

Equation 1

Equation 2

Equation 3

Equation 4

Equation 5

Equation 6

Equation 7

Factor 1
(SE)
[p-value]

.224
(.257)
[.382]

.234
(.234)
[.545]

.444
(.413)
[.282]

.413
(.406)
[.310]

.478
(.326)
* [.143]

.501
(.331)
* [.130]

.520
(.332)
* [.117]

Factor 2
(SE)
[p-value]

.409
(.281)
* [.146]

.721
.383
** [.060]

.999
(.441)
*** [.024]

.961
(.440)
*** [.029]

.710
(.348)
*** [.041]

.769
(.362)
*** [.034]

.760
(.359)
*** [.034]

Factor 3
(SE)
[p-value]

.262
(.258)
[.311]

.341
(.315)
[.280]

.340
(.307)
[.268]

.274
(.290)
[.343]

.163
(.279)
[.559]

.185
(.310)
[.552]

.236
(.301)
[.432]

Factor 4
(SE)
[p-value]

.528
(.269)
*** [.050]

.218
(.307)
[.478]

.238
(.314)
[.449]

.255
(.310)
[.410]

.459
(.308)
* [.136]

.436
(.311)
* [.160]

.421
(.311)
* [.176]

YTH:
(SE)
[p-value]

.375
(.804)
[.641]

-20.339
(40192.96)
[1.000]

GEN
(SE)
[p-value]

1.483
(.775)
** [.056]

1.501
(.797)
** [.060]

MST
(SE)
[p-value]

1.389
(1.533)
[.365]

1.279
(1.614)
[.428]

NZJB
(SE)
[p-value]

1.581
(1.208)
* [.191]

1.581
(1.214)
* [.193]

1.491
(1.199)
[.214]

LSD
(SE)
[p-value]

1.418
(.928)
* [.127]

1.735
(1.011)
** [.086]

WOS
(SE)
[p-value]

1.146
(1.198)
[.339]

MFNZ
(SE)
[p-value]

1.408
(.775)
** [.069]

2.031
(.816)
*** [.013]

2.118
(.823)
**** [.010]

2.113
(.828)
*** [.011]

1.757
(1.006)
** [.081]

1.500
(.892)
** [.093]

1.435
(.897)
* [.110]

1.449
(.897)
* [.106]

.982
(1.199)
[.413]

1.326
(1.171)
[.258]

1.907
(1.179)
* [.106]

1.786
(1.198)
* [.136]

1.729
(1.190)
* [.146]

-1.470
(.936)
* [.116]

-1.483
(.911)
** [.100]
-1.481
(.729)
*** [.042]

-1.456
(.731)
*** [.046]

-1.492
(.732)
*** [.041]

20.770
(40192.96)
[1.000]

.561
(.761)
[.461]

-3.888
(1.293)
**** [.003]

-3.927
(1.293)
**** [.002]

SAL
(SE)
[p-value]
YNM
(SE)
[p-value]
Constant
(SE)
[p-value]

-1.312
(.289)
**** [.000]

-6.459
(2.286)
**** [.005]

-5.697
(2.161)
**** [.008]

-4.650
(1.625)
**** [.004]

-3.697
(1.266)
**** [.003]

K

4

10

10

9

8

10

9

N

108

108

108

108

108

108

108

20.975
1
**** [.000]

17.547
1
**** [.000]

17.547
1
**** [.000]

17.547
1
**** [.000]

20.343
1
**** [.000]

20.343
1
**** [.000]

20.343
1
**** [.000]

88.778

82.109

82.109

82.109

88.247

88.247

88.247

7.777
4
** [.100]

20.701
10
*** [.023]

23.268
10
**** [.010]

22.544
9
**** [.007]

24.908
8
**** [.002]

26.096
10
**** [.004]

25.464
9
**** [.002]

7.074
8
[.529]

13.211
8
* [.105]

16.289
8
*** [.038]

14.267
8
** [.075]

3.601
8
[.891]

4.267
8
[.832]

11.401
8
* [.182]

Overall Model Evaluation
Wald Test:

χ2

df
[p-value]
-2 Log Likelihood
Omnibus Tests -Model Coeff.
df
[p-value]

χ2

Goodness-of-fit Test
Hosmer-Lemeshow:
df
[p-value]

χ2
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Cox & Snell R Square
Nagelkerke R Square
-2 Log Likelihood

.090
.137
81.002

.244
.364
61.407

.270
.403
58.841

.263
.392
59.565

.265
.399
63.340

.275
.415
62.151

.270
.406
62.783

95.2
15.8
76.8

92.9
44.4
81.1

92.9
66.7
86.5

92.9
61.1
85.1

91.9
52.6
82.7

93.5
52.6
84.0

93.5
47.4
82.7

Validations of Predicted Probabilities
% Correctly Predicted: No BD
% Correctly Predicted: BD
% Correctly Predicted: Overall

Significance levels: 1%, 5%, 10% and 20% critical values are denoted by ****, ***, ** and * respectively.

Table 4.8:

Results of the second set of logit analysis (LA2)

Dependent Variable: Brain drain
Independent / Explanatory Variables

Equation 1

Equation 2

Equation 3

Equation 4

Equation 5

Equation 6

Equation 7

Factor 1
(SE)
[p-value]

.351
(.254)
* [.167]

.718
(.412)
** [.081]

.686
(.408)
** [.093]

.693
(.409)
** [.091]

.810
(.415)
** [.051]

.810
(.398)
*** [.042]

.613
(.347)
** [.077]

Factor 2
(SE)
[p-value]

.139
(.231)
[.547]

.058
(.358)
[.872]

.051
(.359)
[.888]

.041
(.358)
[.909]

.050
(.374)
[.894]

.123
(.296)
[.677]

.134
(.280)
[.632]

Factor 3
(SE)
[p-value]

.389
(.249)
* [.118]

.109
(.324)
[.737]

.113
(.322)
[.726]

.112
(.321)
[.726]

.116
(.332)
[.728]

.173
(.335)
[.605]

.169
(.322)
[.600]

YTH:
(SE)
[p-value]

.935
(.828)
[.259]

.979
(.820)
[.232]

-18.529
(40192.99)
[1.000]

GEN
(SE)
[p-value]

1.723
(.808)
*** [.033]

1.704
(.799)
*** [.033]

1.723
(.798)
*** [.031]

2.212
(.910)
*** [.015]

MST
(SE)
[p-value]

.794
(1.509)
[.599]

NZJB
(SE)
[p-value]

1.488
(1.226)
[.225]

1.438
(1.214)
[.236]

1.451
(1.213)
[.232]

1.471
(1.219)
[.228]

LSD
(SE)
[p-value]

1.309
(.984)
* [.184]

1.316
(.985)
* [.181]

1.297
(.981)
* [.186]

1.354
(.979)
* [.166]

1.214
(.938)
* [.195]

WOS
(SE)
[p-value]

1.229
(1.212)
[.311]

1.363
(1.190)
[.252]

1.366
(1.190)
[.251]

1.719
(1.256)
* [.171]

1.948
(1.197)
* [.104]

2.118
(1.187)
** [.074]

NZBR
(SE)
[p-value]

2.252
(1.202)
** [.061]

2.326
(1.199)
** [.052]

2.165
(1.203)
** [.072]

2.359
(1.225)
** [.054]

2.594
(1.222)
*** [.034]

2.700
(1.237)
*** [.029]

-1.497
(.785)
** [.056]

-1.685
(.776)
*** [.030]

-1.636
(.761)
*** [.032]

SAL
(SE)
[p-value]
YNM
(SE)
[p-value]
Constant
(SE)
[p-value]

-1.232
(.261)
**** [.000]

-8.190
(2.483)
**** [.001]

-7.595
(2.116)
**** [.000]

1.243
(.814)
* [.127]

19.516
(40192.99)
[1.000]

1.171
(.847)
* [.167]

-7.467
(2.104)
**** [.000]

-7.532
(2.152)
**** [.000]

2.448
(.884)
**** [.006]

2.464
(.863)
**** [.004]

1.314
(.800)
** [.100]
-6.731
(1.873)
**** [.000]

-6.784
(1.884)
**** [.000]

K

3

10

9

10

10

9

8

N

108

108

108

108

108

108

108

22.783
1
**** [.000]

17.547
1
**** [.000]

17.547
1
**** [.000]

17.547
1
**** [.000]

17.547
1
**** [.000]

20.343
1
**** [.000]

20.343
1
**** [.000]

97.789

82.109

82.109

82.109

82.109

88.247

88.247

4.607
3
[.203]

23.694
10
**** [.008]

23.391
9
**** [.005]

23.702
10
**** [.008]

27.625
10
**** [.002]

30.168
9
**** [.000]

28.501
8
**** [.000]

10.013
8
[.264]

7.818
8
[.451]

6.202
8
[.625]

6.773
8
[.561]

5.886
8
[.660]

4.180
8
[.841]

4.513
8
[.808]

Overall Model Evaluation
Wald Test:

χ2

df
[p-value]
-2 Log Likelihood
Omnibus Tests -Model Coeff.
df
[p-value]

χ2

Goodness-of-fit Test
Hosmer-Lemeshow:
df
[p-value]

χ2

60

Cox & Snell R Square
Nagelkerke R Square
-2 Log Likelihood

.050
.075
93.182

.274
.409
58.415

.271
.404
58.717

.274
.409
58.407

.312
.465
54.484

.311
.469
58.079

.297
.448
59.647

98.6
4.8
76.7

91.1
50.0
81.1

91.1
50.0
81.1

91.1
50.0
81.1

91.1
50.0
81.1

91.9
52.6
82.7

91.9
42.1
80.2

Validations of Predicted Probabilities
% Correctly Predicted: No BD
% Correctly Predicted: BD
% Correctly Predicted: Overall

Significance levels: 1%, 5%, 10% and 20% critical values are denoted by ****, ***, ** and * respectively.

4.4.3 Results of the third set of logit analysis (LA3)
There are four subsections to this section which contain the main findings of the
research study. These are: (i) subsection 4.4.3.1 which briefly analyses the estimated
parameters of the 7 equations in LA3, (ii) subsection 4.4.3.2, which is a detailed
analysis of estimated parameters in the Kiwi brain drain model, equation 4.2, (iii)
subsection 4.4.3.3, which discusses test statistics from the Kiwi brain drain model,
equation 4.2, and (iv) subsection 4.4.3.4, which provides and analyses probabilities and
marginal effects from the Kiwi brain drain model.

4.4.3.1

Estimated parameters in the third set of logit analysis (LA3)

Table 4.9, on the next page, provides a summary of key results for the third set of logit
analysis (LA3). LA3 had 7 estimated equations and explanatory variables included the 2
factor outputs from FA3, variables dropped from FA1 and FA2 and re-introduced into
logit analysis as independent variables, and other independent variables not in FA3.

It is evident that the fourth equation (Equation 4) from the third set of logit analysis
(LA3 – the column highlighted in blue in Table 4.9), yielded optimal results compared
to the other six equations as it was the most statistically robust equation. Test statistics
in Table 4.9 show that: (i) all 7 equations in LA3 were statistically significant with
respect to the overall model evaluation test, (ii) only Equations 1, 4 and 7 were
statistically desirable with respect to the goodness-of-fit test, (iii) all equations except
Equation 1 had acceptable validations of predicted probabilities test statistics, and (iv)
the only difference between Equation 4 and 7 is that Equation 7 included the variable
SLR (that is, student loan repayment scheme) which was highly insignificant in
Equations 2 and 3. The fourth equation (i.e., Equation 4 in Table 4.9) was the most
statistically robust equation and it also captured key explanatory variables as prescribed
in chapter 3. Hence, this equation has been adopted as the Kiwi brain drain model.
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Table 4.9:

Results of the third set of logit analysis (LA3)

Dependent Variable: Brain drain
Independent / Explanatory Variables

Equation 1

Equation 2

Equation 3

Equation 4

Equation 5

Equation 6

Equation 7

Factor 1
(SE)
[p-value]

.380
(.248)
* [.126]

.740
(.400)
** [.064]

1.061
(.442)
*** [.016]

.622
(.354)
** [.079]

.665
(.362)
** [.066]

.607
(.348)
** [.081]

.746
(.384)
** [.051]

Factor 2
(SE)
[p-value]

.327
(.229)
* [.153]

.257
(.339)
[.448]

.068
(.349)
[.845]

.251
(.329)
[.446]

.310
(.337)
[.357]

.274
(.322)
[.396]

.253
(.332)
[.446]

YTH:
(SE)
[p-value]

1.111
(.850)
* [.191]

1.742
(.955)
** [.068]

GEN
(SE)
[p-value]

1.581
(.813)
** [.052]

1.481
(.856)
** [.084]

1.097
(.704)
* [.119]

1.623
(.799)
*** [.042]

MST
(SE)
[p-value]

.889
(1.518)
[.558]

3.995
(2.307)
** [.083]

NZJB
(SE)
[p-value]

1.274
(1.263)
[.313]

.994
(1.296)
[.448]

1.415
(1.203)
[.239]

1.280
(1.217)
[.293]

TAX
(SE)
[p-value]

.175
(.796)
[.826]

-.016
(.830)
[.985]

SLR
(SE)
[p-value]

-.681
(1.092)
[.533]

-.671
(1.129)
[.552]

LSD
(SE)
[p-value]

1.337
(.981)
* [.173]

1.981
(1.041)
** [.057]

1.780
(.875)
*** [.042]

1.731
(.880)
*** [.049]

1.722
(.875)
*** [.048]

1.353
(979)
* [.167]

WOS
(SE)
[p-value]

1.167
(1.222)
[.340]

1.553
(1.486)
[.296]

1.468
(1.139)
* [.197]

1.372
(1.150)
[.233]

1.458
(1.140)
* [.200]

1.273
(1.185)
[.283]

NZBR
(SE)
[p-value]

2.253
(1.227)
** [.066]

2.436
(1.281)
** [.057]

1.948
(1.163)
** [.094]

1.868
(1.176)
* [.112]

1.697
(1.147)
* [.139]

2.242
(1.192)
** [.060]

-3.626
(1.946)
** [.062]

.637
(.678)
[.348]

-8.560
(2.672)
**** [.001]

-6.886
(1.971)
**** [.000]

YNM
(SE)
[p-value]
Constant
(SE)
[p-value]

-1.301
(.254)
**** [.000]

-8.127
(2.439)
**** [.001]

.479
(.696)
[.491]
1.079
(.693)
* [.120]

1.109
(.703)
* [.115]
1.223
(1.392)
[.379]

1.342
(1.176)
[.254]

1.435
(1.193)
[.229]

-.624
(1.037)
[.548]

1.201
(.826)
* [.146]
-7.883
(2.379)
**** [.001]

-7.630
(2.333)
**** [.001]

-7.365
(2.027)
**** [.000]

K

2

11

12

8

9

8

9

N

108

108

108

108

108

108

108

26.220
1
**** [.000]

17.547
1
**** [.000]

17.547
1
**** [.000]

21.608
1
**** [.000]

21.608
1
**** [.000]

21.608
1
**** [.000]

18.807
1
**** [.000]

100.079

82.109

82.109

89.302

89.302

89.302

83.207

4.297
2
* [.117]

24.665
11
**** [.010]

29.051
12
**** [.004]

23.895
8
**** [.002]

24.679
9
**** [.003]

24.200
8
**** [.002]

25.422
9
**** [.003]

9.194
8
[.326]

23.893
8
**** [.002]

15.416
8
** [.052]

7.455
8
[.488]

17.626
8
*** [.024]

15.701
8
*** [.047]

9.110
8
[.333]

.043
.065
100.079

.283
.423
57.444

.325
.484
53.057

.250
.380
65.407

.257
.390
64.623

.253
.384
65.102

.284
.427
57.785

98.7
9.1
78.6

92.9
50.0
82.4

92.9
61.1
85.1

93.8
47.4
83.1

93.8
52.6
84.3

92.2
42.1
80.7

93.1
61.1
85.5

Overall Model Evaluation
Wald Test:

χ2

df
[p-value]
-2 Log Likelihood
Omnibus Tests -Model Coeff.

χ2

df
[p-value]
Goodness-of-fit Test
Hosmer-Lemeshow:

χ2

df
[p-value]
Cox & Snell R Square
Nagelkerke R Square
-2 Log Likelihood
Validations of Predicted Probabilities
% Correctly Predicted: No BD
% Correctly Predicted: BD
% Correctly Predicted: Overall

Significance levels: 1%, 5%, 10% and 20% critical values are denoted by ****, ***, ** and * respectively.
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4.4.3.2

The Kiwi brain drain model

The functional form of the Kiwi brain drain model [Equation 4 in Table 4.9 (highlighted
in blue) and output Table 4.10] used to derive probabilities and marginal effects is given
by:
Yi * = β 0 + β 1 FAC1i + β 2 FAC 2 i + β 3GEN i + β 4 NZJBi + β 5 LSDi + β 6WOS i + β 7 NZBRi + β 8YNM i + ε i …

………

(4.1)

Substituting estimated parameters we get:
Yˆi * = −6.886 + .622 FAC1i + .251FAC 2 i + 1.079GEN i + 1.342 NZJBi + 1.78 LSDi + 1.468WOS i + 1.948 NZBRi + .637YNM i ..

(4.2)

The following paragraphs in this subsection analyse the statistical significance, expected
signs and odds ratios of variables in the Kiwi brain drain model, equation 4.2 (above),
also presented in Table 4.10 below.

Table 4.10:

Output Table for the Kiwi brain drain model, equation 4.2
Expected
signs of

β̂
Step 1

β̂

S.E.

Wald

df

Sig.

Exp ( β̂ )

Exp ( β̂ )
Lower

Upper

FAC1

+

.622

.354

3.087

1

**.079

1.863

.931

3.728

FAC2

+

.251

.329

.582

1

.446

1.285

.674

2.449

GEN(1)

+

1.079

.693

2.421

1

*.120

2.941

.756

11.446

NZJB(1)

+

1.342

1.176

1.304

1

.254

3.828

.382

38.345

LSD(1)

+

1.780

.875

4.135

1

***.042

5.927

1.066

32.946

WOS(1)

+

1.468

1.139

1.663

1

*.197

4.341

.466

40.426

NZBR(1)

+

1.948

1.163

2.808

1

**.094

7.014

.718

68.475

YNM(1)

+

.500

7.148

C

a.

95.0% C.I.for

.637

.678

.882

1

.348

1.891

-6.886

1.971

12.210

1

****.000

.001

Variables entered on step 1: FAC1, FAC2, GEN, NZJB, LSD, WOS, NZBR, and YNM

Table 4.10, above, provides detailed results pertaining to the Kiwi brain drain model,
equation 4.2. Significance levels for individual explanatory variables in the ‘Sig’ column
are as follows; 1%, 5%, 10% and 20% critical values are denoted by ****, ***, ** and *
respectively.

First, from Table 4.10 it is evident that the variables, FAC1, GEN, LSD, WOS, NZBR
and the constant (C) are statistically significant at a 20% critical value while FAC2,
NZJB and YNM are not. Though three of the 8 variables in this equation are statistically
insignificant, all 8 variables are necessary to provide ‘balance’ to our three stakeholder
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approach to brain drain outlined in section 1.4, in chapter 1. That is, ensuring that there
are sufficient brain drain explanatory variables which capture government and
businesses’ policy and roles, and also capture individual’s characteristics, as previously
discussed.

Secondly, the expected signs for all the coefficients are consistent with theory as they
positively influence the probability of brain drain based on the coding of each variable
(see Table 4.6). This implies that an increase in FAC1 or FAC2 (the worsening of the
perception of New Zealand business climate or New Zealand’s lifestyle and child
rearing) results in an increase in the probability of brain drain, and vice versa. The signs
of the coefficients also suggest that if an individual is male (GEN), or young unmarried
(YNM), or has a student loan debt above NZ$20,000 (LSD), that increases the
probability of brain drain. Furthermore, an increase in NZJB, NZBR or WOS (the
worsening of the perception of income disparity between Australia and New Zealand, or
New Zealand business recruitment policies, or an increase in the perception of the
importance of overseas work for career development) results in an increase in the
probability of brain drain, and vice versa.

Thirdly, the odds (OR) of a Kiwi student answering ‘yes’, that is they are leaving New
Zealand, implies brain drain (column labelled ‘Exp ( β̂ )’ in Table 4.10), are 2.941 higher
for males than females, with all other factors being equal. We are also 95% confident
that the actual value of OR in the population lies somewhere between 0.756 and 11.446
(column labelled ‘95.0% C.I. for Exp ( β̂ )’). The odds of a Kiwi student answering ‘yes’
(brain drain) are 3.828 higher for individuals who disagree that New Zealand jobs pay
more than Australian jobs than for those who agree, with all other factors being equal.
The odds of a Kiwi student answering ‘yes’ (brain drain) are 5.927 higher for individuals
who have a student loan debt above NZ$20,000 than for those do not, with all other
factors being equal. The odds of a Kiwi student answering ‘yes’ (brain drain) are 4.341
higher for individuals who disagree that working overseas is not important for career
development than for those who agree, with all other factors being equal. The odds of a
Kiwi student answering ‘yes’ (brain drain) are 7.014 higher for individuals who disagree
that the way New Zealand businesses recruit is good than for those who agree, with all
other factors being equal. The odds of a Kiwi student answering ‘yes’ (brain drain) are
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1.891 higher for individuals who are young unmarried than for those who are not, with
all other factors being equal.

4.4.3.3

Test statistics for the Kiwi brain drain model

The following subsections provide results of test statistics relating to the overall model
evaluation, the model ‘fit’ and the validation of predicted probabilities for the Kiwi
brain drain model, equation 4.2.

(a)

Overall model evaluation

The Wald test statistic in Table 4.11 below (‘Variables in the Equation’) reveals that the
Kiwi brain drain model is statistically significant with respect to the overall model
specification. The test statistic yielded a p – value = 0.000, which is less than 0.05, with
a chi-square value of 21.608 with 1 degree of freedom.

The Omnibus Tests of Model Coefficients, also referred to as the ‘goodness of fit’ test
in Table 4.11 below, also show that the Kiwi brain drain model is statistically
significant with respect to the overall model specification. The test statistic yielded a p –
value = 0.002, which is less than 0.05, with a chi-square value of 23.895 with 8 degrees
of freedom.

Table 4.11:

Wald Test and Omnibus Test
Omnibus Tests of Model Coefficients

Variables in the Equation

Step 0 Constant

(b)

B
-1.214

S.E.
.261

Wald
21.608

df
1

Sig.
.000

Exp(B)
.297

Step 1

Step
Block
Model

Chi-square
23.895
23.895
23.895

df
8
8
8

Goodness-of-fit statistics

The Hosmer-Lemeshow Goodness of Fit Test (HL) in Table 4.12, on the next page, is a
test statistic measuring whether the Kiwi brain drain model is a poor fit. In our case the
HL test statistic produced a p – value = 0.488, with a chi-square value of 7.455 with 8
degrees of freedom. Since the p – value 0.488 is greater than 0.05 we fail to reject the

null hypothesis that there is no difference between the observed and predicted
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Sig.
.002
.002
.002

values of the dependent variable, thereby implying that the Kiwi brain drain model
is not a poor fit.

The model summary in Table 4.12, on the next page, also presents the Cox & Snell R
square and the Nagelkerke R square values (in the table labelled ‘Model Summary’)
which provide an indication of the amount of variation in the dependent variable
explained by the Kiwi brain drain model. The two R square values are 0.25 and 0.38,
suggesting that between 25% and 38% of the variability is explained by this set of
variables.

Table 4.12:

Hosmer and Lemeshow Test and Model Summary
Model Summary

Hosmer and Lemeshow Test
Step
1

Chi-square
7.455

df

Sig.
.488

8

-2 Log
Cox & Snell
likelihood
R Square
65.407a
.250

Step
1

Nagelkerke
R Square
.380

a. Estimation terminated at iteration number 6 because
parameter estimates changed by less than .001.

(c)

Validations of predicted probabilities

The Classification in Table 4.13 below, provides an indication of how well the model is
able to predict the correct category, that is, brain drain/leaving New Zealand or no brain
drain/remaining in New Zealand for each case. From the output below it is evident that
the Kiwi brain drain model correctly classified 47.4% of the Kiwi students who intend
to leave New Zealand after graduating and 93.8% of the Kiwi students who intend to
live and work in New Zealand.

Table 4.13:

Classification Table
Classification Tablea
Predicted
Q01B

Step 1

Observed
Q01B

no
no
yes

yes
60
10

Overall Percentage
a. The cut value is .500
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4
9

Percentage
Correct
93.8
47.4
83.1

4.4.3.4

Probabilities and marginal effects for the Kiwi brain drain
model

The following subsection provides probabilities and marginal effects derived from the
Kiwi brain drain model, and associated calculations. The probabilities and marginal
effects which provide key findings and new knowledge on brain drain in New Zealand
are analysed and discussed in full in the policy discussion chapter (chapter 5).

Three probabilities of interest, established in section 3.4.5 are calculated in subsequent
paragraphs. These results are calculated using mean values of the explanatory variables.
1.

The estimated probability that a Kiwi student intends to leave New Zealand after
graduating is 12.4% (about one in 8).
Calculated as follows:
P̂KIWI =

F( Iˆ ) = Pr(Z <

P̂KIWI =

F(-1.954) = Pr(Z < -1.954) = 0.124

KIWI

IˆKIWI )

where a Kiwi student’s mean vector of characteristics (from the descriptive
statistics in the appendices, Table A5) is:

(

x ′KIWI = FAC1KIWI , FAC 2 KIWI , GEN KIWI , NZJB KIWI , LSD KIWI , WOS KIWI , NZBR KIWI , YNM KIWI
x ′KIWI = (0.0253,

)

-0.0299, 0.53, 0.81, 0.18, 0.75, 0.76, 0.57)

and the estimate of the index value (the strength of commitment to ‘choosing
success’ – in this case a Kiwi student (at mean values) leaving New Zealand) is:
IˆKIWI = βˆ 0 + βˆ1 FAC1KIWI + βˆ 2 FAC 2 KIWI + βˆ 3 GEN KIWI + βˆ 4 NZJB KIWI + βˆ5 LSD KIWI + βˆ 6 WOS KIWI + βˆ 7 NZBR KIWI + βˆ8 YNM KIWI
IˆKIWI = -6.886 + (0.622*0.0253) + (0.251*-0.0299) + (1.079*0.53) + (1.342*0.81) + (1.780*0.18) +

(1.468*0.75) + (1.948*0.76) + (0.637*0.57)
IˆKIWI =

2.

-1.954

The estimated probability that a young unmarried Kiwi male student intends to
leave New Zealand after graduating is 23.6% (about one in 4).
Calculated as follows:
PˆKIWI ( m ) =

F( Iˆ

PˆKIWI ( m ) =

F(-1.173) = Pr(Z < -1.173) = 0.236

KIWI ( m )

) = Pr(Z <

IˆKIWI ( m ) )

67

where a young unmarried male Kiwi student’s mean vector of characteristics (from
the descriptive statistics in the appendices, Table A5) is:

(

x ′KIWI ( m ) = FAC1KIWI , FAC 2 KIWI , GEN KIWI ( m ) , NZJB KIWI , LSD KIWI , WOS KIWI , NZBR KIWI , YNM KIWI ( m )
x ′KIWI ( m ) = (0.0253,

)

-0.0299, 1, 0.81, 0.18, 0.75, 0.76, 1)

and the estimate of the index value (the strength of commitment to ‘choosing
success’ – in this case, a young unmarried male Kiwi student (at mean values)
leaving New Zealand) is:
IˆKIWI ( m ) = βˆ 0 + βˆ1 FAC1KIWI + βˆ 2 FAC 2 KIWI + βˆ3 GEN KIWI ( m ) + βˆ 4 NZJB KIWI + βˆ 5 LSD KIWI + βˆ 6 WOS KIWI + βˆ 7 NZBR KIWI + βˆ8YNM KIWI ( m )
IˆKIWI ( m ) = -6.886 + (0.622*0.0253) + (0.251*-0.0299) + (1.079*1) + (1.342*0.81) + (1.780*0.18) +

(1.468*0.75) + (1.948*0.76) + (0.637*1)

-1.173

IˆKIWI ( m ) =

3.

The estimated probability that a young unmarried Kiwi female student intends to
leave New Zealand after graduating is 5.3% (about one in 20).
Calculated as follows:
PˆKIWI ( f ) =

F( Iˆ

PˆKIWI ( f ) =

F(-2.889) = Pr(Z < -2.889) = 0.053

KIWI ( f )

) = Pr(Z <

IˆKIWI ( f ) )

where a young unmarried female Kiwi student’s mean vector of characteristics
(from the descriptive statistics in the appendices, Table A5) is:

(

x ′KIWI ( f ) = FAC1KIWI , FAC 2 KIWI , GEN KIWI ( f ) , NZJB KIWI , LSD KIWI , WOS KIWI , NZBR KIWI , YNM KIWI ( f )
x ′KIWI ( f ) = (0.0253,

)

-0.0299, 0, 0.81, 0.18, 0.75, 0.76, 0)

and the estimate of the index value (the strength of commitment to ‘choosing
success’ – in this case, a young unmarried female Kiwi student (at mean values)
leaving New Zealand) is:
IˆKIWI ( f ) = βˆ 0 + βˆ1 FAC1KIWI + βˆ 2 FAC 2 KIWI + βˆ3 GEN KIWI ( f ) + βˆ 4 NZJB KIWI + βˆ 5 LSD KIWI + βˆ 6 WOS KIWI + βˆ 7 NZBR KIWI + βˆ8YNM KIWI ( f )
IˆKIWI ( f ) = -6.886 + (0.622*0.0253) + (0.251*-0.0299) + (1.342*0.81) + (1.780*0.18) + (1.468*0.75) +

(1.948*0.76)
IˆKIWI ( f ) =

-2.889
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Table 4.14:

Marginal Effect Table
a) A Kiwi student, at
mean values

Marginal effects calculation

b) A young unmarried

c) A young unmarried

Kiwi male student, at

Kiwi female student,

mean values

at mean values

∂PˆKIWI
= f IˆKIWI βˆi
∂ βˆ

∂PˆKIWI ( M )

1. FAC1

1a = 0.068

1b = 0.113

1c = 0.031

2. FAC2

2a = 0.027

2b = 0.045

2c = 0.013

3. NZJB

3a = 0.146

3b = 0.243

3c = 0.067

4. LSD

4a = 0.194

4b = 0.322

4c = 0.089

5. WOS

5a = 0.160

5b = 0.266

5c = 0.073

6. NZBR

6a = 0.212

6b = 0.353

6c = 0.097

Variables

( )

∂ βˆi

i

(

)

= f IˆKIWI ( M ) βˆi

∂PˆKIWI ( F )
∂ βˆi

(

)

= f IˆKIWI ( F ) βˆi

Table 4.14 shows marginal effects on 6 explanatory variables of for: (i) a Kiwi student,
(ii) a young unmarried Kiwi male student, and (iii) a young unmarried Kiwi female
student. These results are calculated using mean values of the explanatory variables.

Highlights from Table 4.14 which are further analysed in the following policy discussion
chapter include the following results.

Holding other things constant, the marginal effect of an increase in:
2a

FAC2 (that is, an increase in the perception that the New Zealand lifestyle and
child rearing socio-economic policies are not good) for a Kiwi student, leads to a
2.7% increase in the probability that they will leave New Zealand after graduating
(that is, an increase in brain drain from 12.4% to 15.1%).

5a

WOS (that is, an increase in the perception that working overseas is important for
career development) for a Kiwi student, results in a 16% increase in the probability
that they will leave New Zealand after graduating (that is, an increase in the
probability of brain drain from a ratio of one in 8 to one in 4 students).

1b

FAC1 (that is, an increase in the perception that the New Zealand business climate
– challenge, innovation, population and wages – is not good) for a young
unmarried Kiwi male student, leads to an 11.3% increase in the probability that
they will leave New Zealand after graduating (that is, an increase in brain drain
from 23.6% to 34.9%).
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3b

NZJB (that is, an increase in the perception that New Zealand jobs pay less than
Australian jobs) for a young unmarried Kiwi male student, results in a 24.3%
increase in the probability that they will leave New Zealand after graduating.

4b

LSD (that is, an increase in the level of student loan debt) for a young unmarried
Kiwi male student, leads to a 32.2% increase in the probability that they will leave
New Zealand after graduating (that is, an increase in the probability of brain drain
from a ratio of one in 4 to one in 2 students).

6b

NZBR (that is, an increase in the perception that the way New Zealand businesses
recruit is not good) for a young unmarried Kiwi male student, leads to a 35.3%
increase in the probability that they will leave New Zealand after graduating (that
is, an increase in brain drain from 23.6% to 58.9%).

4c

LSD (that is, an increase in the level of student loan debt) for a young unmarried
Kiwi female student, results in an 8.9% increase in the probability that they will
leave New Zealand after graduating.

6c

NZBR (that is, an increase in the perception that the way New Zealand businesses
recruit is not good) for a young unmarried Kiwi female student, leads to a 9.7%
increase in the probability that they will leave New Zealand after graduating (that
is, an increase in the probability of brain drain from a ratio of one in 20 to one in 7
students).

4.5

Conclusion

Chapter 4 has reported on the outcomes of the processes detailed in the research method
(chapter 3). There are four key research method processes that have been reported on,
namely, survey questionnaire administration, data transformation, factor analysis and
logit analysis. Though results of the logit analysis and factor analysis have dominated
this chapter, results of the survey questionnaire administration and data manipulation
are equally as important. The main findings of this chapter are the estimated
probabilities and marginal effects from the logit analysis in section 4.4.3.4. These
results provide key findings, new knowledge and a platform for the following policy
discussion and conclusion chapter (chapter 5).
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CHAPTER 5 POLICY DISCUSSION AND CONCLUSION
5.1

Introduction

This policy discussion section collates and analyses relevant information and results
from chapters 1 to 4 in an effort to address the research study’s primary and secondary
objectives. To recapitulate, the primary research objective of this study is to provide
new knowledge to government policy advisors and the business community, about
specific factors that influence New Zealand citizens finishing their tertiary studies to
work and live in New Zealand, or not. In light of this, the secondary objective of the
policy discussion is to map and suggest future policy changes that may improve New
Zealand’s current brain drain and brain circulation situation. The following sections: (i)
summarise the thesis and main results from the econometric analysis; (ii) engage in a
policy discussion, focussing attention on lessons for the New Zealand Government and
businesses community; and (iii) highlight future research opportunities.

Chapter 1 provided a broad introduction into New Zealand’s brain drain and brain
circulation issues. It set out the research study’s objectives, questions and contribution,
and also disclosed the motives for undertaking this research. Of most significance is the
introduction of the three stakeholder concept for addressing the issues.

Next, chapter 2 examined available New Zealand and international literature pertinent
to brain drain and brain circulation. During this process common themes were
formulated and debated. A significant contribution of the literature review was the
identification of the key economic and non-economic explanatory variables used as a
basis for the survey instrument.

Chapter 3 discussed and reviewed the research method and tools employed in the study.
As well as discussing the merits of the specific research tools used, this chapter also
explained: (i) the link between key economic and non-economic variables identified in
chapter 2 and the research study’s survey questionnaire, (ii) the survey strategy and
process, (iii) how data from the survey questionnaire was reduced using factor analysis
and (iv) how the outputs from the factor analysis and other explanatory variables were
used in the logit analysis.
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The following chapter, chapter 4, built on the research method by providing results of
the survey, factor analysis and logit analysis. The main results of this chapter, the
estimated probabilities and marginal effects (section 4.4.3.4) are used in the policy
discussion. Other results included questionnaire response rates, data transformations and
test statistics.

This final chapter presents the main results from the econometric analysis, engages in a
policy discussion, and posits future research opportunities.

5.2

Main results

Table 5.1 below, summaries the probability of a Kiwi final year student’s intention of
leaving New Zealand after graduation, at mean values, for three observation groups.
These are: (i) a Kiwi student; (ii) a young unmarried male Kiwi student; and (iii) a
young unmarried female Kiwi student.

Marginal effects of explanatory variables in the Kiwi brain drain model (see Table
4.10), across the three observation groups, are summarised in Table 5.2. These have
been re-arranged (from section 4.4.3.4) in order of influence.

Table 5.1:

The probability of intending to leave New Zealand
Percentage
(%)

1. Probability that a Kiwi student intends to

Ratio

12.4

One in 8 Kiwi students

23.6

One in 4 young unmarried
male Kiwi students

5.3

One in 20 young unmarried
female Kiwi students

leave New Zealand after graduating is:
2. Probability that a young unmarried male

Kiwi student intends to leave New Zealand
after graduating is:
3. Probability that a young unmarried female

Kiwi student intends to leave New Zealand
after graduating is:
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Table 5.2:

The marginal effects in the Kiwi brain drain model
Explanatory
Variables

For a Kiwi student, at
mean values

For a young unmarried
Kiwi male student, at
mean values

For a young unmarried
Kiwi female student, at
mean values

1. The marginal effect of an increase in
the perception that the way New
Zealand businesses recruit is not
good (NZBR), leads to a…

21.2% increase in the
probability of brain
drain, from 12.4% to
33.6%

35.3% increase in the
probability of brain
drain, from 23.6% to
58.9%

9.7% increase in the
probability of brain
drain, from 5.3% to
15%

2. The marginal effect of an increase in
the level of student loan debt (LSD),
leads to a...:

19.4% increase in the
probability of brain
drain, from 12.4% to
31.8%

32.2% increase in the
probability of brain
drain, from 23.6% to
55.8%

8.9% increase in the
probability of brain
drain, from 5.3% to
14.2%

3. The marginal effect of an increase in
the perception that working overseas
is important for career development
(WOS), leads to a…

16% increase in the
probability of brain
drain, from 12.4% to
28.4%

26.6% increase in the
probability of brain
drain, from 23.6% to
50.2%

7.3% increase in the
probability of brain
drain, from 5.3% to
12.6%

4. The marginal effect of an increase in
the perception that New Zealand jobs
pay less than Australian jobs (NZJB),
leads to a…

14.6% increase in the
probability of brain
drain, from 12.4% to
27%

24.3% increase in the
probability of brain
drain, from 23.6% to
47.9%

6.7% increase in the
probability of brain
drain, from 5.3% to
12%

5. The marginal effect of an increase in
the perception that the New Zealand
business climate – challenge,
innovation, population and wages
(FAC1) is not good, leads to a…

6.8% increase in the
probability of brain
drain, from 12.4% to
19.2%

11.3% increase in the
probability of brain
drain, from 23.6% to
34.9%

3.1% increase in the
probability of brain
drain, from 5.3% to
8.4%

6. The marginal effect of an increase in
the perception that the New Zealand
lifestyle and child rearing socioeconomic policies (FAC2) are not
good, leads to a..:

2.7% increase in the
probability of brain
drain, from 12.4% to
15.1%

4.5% increase in the
probability of brain
drain, from 23.6% to
28.1%

1.3% increase in the
probability of brain
drain, from 5.3% to
6.6%

Table 5.1 provides results on the probabilities of final year undergraduate and
postgraduate university students’ intentions of leaving New Zealand. It is evidence that
the probability of leaving New Zealand for young unmarried Kiwi male students is
much higher than that of young unmarried Kiwi female students. There is a probability
that about one in 4 (23.6%) young unmarried Kiwi male students intends to leave New
Zealand for overseas work after graduation, compared to a much lower probability of
one in 20 (5.3%), for young unmarried Kiwi female students. In general, the probability
that a Kiwi student intends to leave New Zealand for overseas work after graduating is
about one in 8 (12.4%).
A significant portion of the New Zealand and international literature on brain drain
suggests that economic factors are more influential than non-economic factors. This is
supported by the results of the study presented in Table 5.2.
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Results detailed in Table 5.2, suggest that key explanatory variables influencing Kiwi
students to leave New Zealand, in descending order, are:
1. perception of New Zealand businesses’ recruitment policies (NZBR)
2. level of student loan debt (LSD)
3. value placed on working overseas for career development (WOS)
4. perception of wage differentials between New Zealand and Australian jobs (NZJB)
5. perception of New Zealand business climate – challenge, innovation, population and
wages (FAC1)
6. perception of New Zealand’s lifestyle and child rearing socio-economic policies
(FAC2).

These results support the notion that economic factors are more influential than noneconomic factors regarding New Zealand’s graduate brain drain issues. The next several
paragraphs detail and discuss the magnitude of these factors.

It is evident from Table 5.2 that the most influential factor, with respect to brain drain of
Kiwi students, is the perception of New Zealand businesses’ recruitment policies
(NZBR). Even more interestingly, it indicates the significantly higher sensitivity of
males to this factor. The marginal effect of an increase in the perception that New
Zealand businesses’ recruitment policy is not good (NZBR), results in an increase in the
probability ratio from about one in four to slightly more than one in two young
unmarried Kiwi male students leaving New Zealand after graduating. For young,
unmarried females, the ratio rises from one in 20 to one in seven. Overall, this is an
increase in probability from about one in eight to one in three Kiwi students leaving
New Zealand after graduating, graphically reiterating the importance of business
recruitment policies and supporting the results described in the literature review
(chapter 2).

The second most important factor is the level of student loan debt, which has significant
policy implications for the New Zealand government. The marginal effect of an increase
in the level of student loan debt (LSD) is a 32.2% higher likelihood of brain drain for
young, unmarried Kiwi male students, and an 8.9% increase for females. Once again, as
is the case with NZBR, this means close to one in three Kiwi students probably leaving
New Zealand after graduating, and is consistent with Smart’s (2006) study (chapter 2,
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section 2.2.2) which also suggests that New Zealand individuals with a higher level of
student loan debt were generally found to have a greater likelihood of being declared
overseas.

Kiwi students’ perception regarding working overseas for career development is the
next most influential factor. Career development is regarded in this research study as an
economic variable, though in different circumstances it may be used to depict noneconomic influences, as highlighted in the literature5. Here, an increase in the
perception that working overseas is important for career development (WOS), raises the
overall ratio from one in eight to one in four Kiwi students likely to leave after
graduating, and once again raises the probability of leaving to one in two for the male
students, but has slightly less effect on the females with only a 7.3% increase in brain
drain probability.

Consistent with the New Zealand literature in chapter 2, the existing wage differential
between New Zealand and Australia is also regarded as a significant contributory factor
in New Zealand’s brain drain. The marginal effect of an increase in the perception that
New Zealand jobs pay less than Australian jobs (NZJB), is a 24.3% increase in the
probability of brain drain for Kiwi male students and a 6.7% increase for Kiwi female
students, yet again producing a ratio of one in four Kiwi students being likely to leave
New Zealand after graduating.

Students’ perception of the New Zealand business climate – challenge, innovation,
population and wages (FAC1), is the fifth most influential factor, also emphasised in the
New Zealand literature in chapter 2. An 11.3% increase in the probability of brain drain
for young unmarried Kiwi male students is the marginal effect of an increase in the
negative perception of FAC1, with females following the same trend: brain drain
increasing from 5.3% to 8.4%. The overall increase from about one in eight to one in
five Kiwi students being likely to leave New Zealand after graduating is the second
lowest on the table.

5

The suggestion is that for students in this current life stage, at least for this age group, it is reasonable to assume
that career development has more elements associated to financial gain rather than self-fulfilment (see Table 3.1).
Where, if career development contained more elements of a self-fulfilment, it would imply that it is a noneconomic variable.
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The least influential factor in this study is the non-economic variable; students’
perception of New Zealand’s lifestyle and child rearing socio-economic policies.
Contrary to postulations in the literature review, it is evident that New Zealand lifestyle
factors and socio-economic policies affiliated to child rearing are not as important as the
previously discussed higher-ranking economic variables6. A mere 4.5% increase in the
probability of brain drain for young unmarried Kiwi male students, and 1.3% increase in
that of female students, does not alter the ratios considering leaving New Zealand after
graduating.

5.3

Policy lessons

The following two sub-sections translate the main results, highlighted in section 5.2,
into important policy lessons for the New Zealand Government and business
community. The key findings, which are significant economic and non-economic brain
drain factors (sections 5.2 and 4.4.3.4) provide new knowledge on the magnitude and
impact of brain drain in New Zealand, serving as the basis of the following policy
lessons, as depicted in Figure 5.1.

Figure 5.1:

6

Policy lessons for the New Zealand Government and Business
Community

Given the age of the students in the research sample, that is, 92.2% of the respondents below 35 years of age, the
results may reflect the youthfulness of the respondents. The literature does however acknowledge that individuals
more responsive to lifestyle and child rearing socio-economic factors would be more mature in age. Hence this
factor is probably more significant in brain circulation or immigration.
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5.3.1 Lessons for the New Zealand Government
There are three important findings discussed in section 5.2 and highlighted in Figure 5.1
above, with significant policy implications for the New Zealand Government regarding
the brain drain and retention of its graduates. In order of significance, they present the
following three significant policy lessons.

There is strong evidence that economic variables are significantly more influential than
non-economic variables with respect to the brain drain and brain circulation of New
Zealand’s graduates. This leads to the first suggestion with regards to retaining skilled
graduates: Government policy should primarily focus on improving the economic
attractiveness of New Zealand, as opposed to non-economic factors such as lifestyle and
child-rearing socio-economic policies.

The second key finding, that a young unmarried Kiwi male student is more susceptible
to brain drain than a young unmarried Kiwi female student, leads to the second
suggestion: future Government policy with respect to brain drain should focus on
increasing young unmarried Kiwi male students’ participation in the New Zealand
economy before leaving for overseas. The magnitude of economic and non-economic
variables that influence New Zealand graduates to leave, are discussed in Section 5.2
and Government policy or incentives to engage graduates to participate in New
Zealand’s workforce should coincide with those key findings.

Thirdly, the level of student loan debt has significant policy implications for the
Government. This is an important consideration for graduates with respect to leaving
the country, as evidenced by the results in Tables 4.14 and 5.2. Consequently,
Government needs to review the student loan debt issue and perhaps start thinking in
terms of “future investment” rather than “cost”, as regards education, when formulating
brain drain policy.
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5.3.2 Lessons for the New Zealand Business Community
Given the research study’s results, four major areas of intervention for the business
community can be identified, as shown in Figure 5.1. These are listed and discussed in
order of significance in the following paragraphs.

First, the most influential variable pertinent to graduates leaving New Zealand is the
student’s perception of New Zealand businesses’ recruitment policies. Therefore, the
first suggestion for the business community is that they need to be aware of student’s
perception, and need to focus on improving recruitment policy to attract graduates to
work for them.

Secondly, is the value placed by New Zealand students on working overseas for career
development. This involves a different policy concept for the New Zealand business
community. The suggestion here is for the adoption of the brain circulation concept (as
discussed in chapter 2, section 2.2.3, and in section 5.4). Recognising that
graduates/employees are, at some stage in their career, likely to leave for some overseas
destination(s), employers should have policies and practices that actively forge
relationships before they leave and maintain them while they are overseas, retaining the
option for future employment upon the employees’ return. Furthermore, upon such
return, the skilled employee (or new skilled immigrant) should be welcomed and their
acquired knowledge utilised appropriately.

Thirdly, New Zealand graduates’ perception of wage differentials between New
Zealand and Australian jobs has significant implications for the New Zealand business
community. The suggestion, in this instance, is to establish and offer graduates an
“internationally competitive remuneration” in order to retain them. Though domestic
wages are set in a domestic labour market, based on domestic supply and demand of
labour, and on labour’s domestic productivity; brain drain and brain circulation requires
that wages be set in an international labour market, based on international supply and
demand of labour, and on labour’s international productivity.

The fourth, and final, suggestion for the New Zealand business community pertains to
the perception of New Zealand business climate – challenge, innovation, population and
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wages. When addressing New Zealand’s graduate brain drain, it is evident from the
results that businesses should focus on the business climate they create. This notion is
also supported by the New Zealand literature (chapter 2, section 2.2), where job
challenge and innovation (the business environment/climate created by employers) has
been cited as a major influence in brain drain.

In short, to formulate future policies and strategies that target brain drain and brain
circulation, the New Zealand Government and business community need to (i)
understand the constructs of brain drain and brain circulation, including economic and
non-economic influences, (ii) establish a “competitive advantage” between New
Zealand and popular overseas work destinations regarding attraction and retention of
skilled labour, and (iii) maintain a three stakeholder approach (government, businesses
and employees) when addressing policy issues.

5.4

Limitations and future research

Brain drain and brain circulation are economic issues which have significant
implications on economic growth and vice versa. With respect to brain drain, the major
challenge for New Zealand, with its relatively small population compared to the larger
Australian economy, is to counter any large movements of skilled labour from New
Zealand to Australia, or to any other overseas destinations, which could slow New
Zealand’s economic growth. Brain circulation, on the other hand, challenges New
Zealand in terms of managing and harnessing appropriate skills from skilled labour
inflows: returning expatriates and skilled foreigners.

The following paragraphs highlight the research study’s constraints and discuss
strategies associated with overcoming them. These suggested strategies, presented as
plausible future research opportunities, include: (i) investigating and exploring New
Zealand businesses’ recruitment policies, (ii) broadening the observation sample to
include other New Zealand universities, (iii) broadening the observation sample to
include other age groups, (iv) using time series or longitudinal data as opposed to crosssectional data, and (v) using international students’ observations, already collected in
this research study, to run the brain drain or brain circulation model.
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As discussed earlier, New Zealand businesses’ recruitment policies was the most
influential factor with respect to influencing student’s decision to stay or leave New
Zealand. Though having identified and discussed the importance of recruitment in the
literature review and established its impact in the econometric analysis, the research
study has not reviewed what these recruitment policies are. Therefore, I believe that
further research identifying and exploring facets of New Zealand businesses’
recruitment policies affiliated to brain drain and brain circulation is necessary, based on
this variable’s importance.

A portion of Lincoln University’s final year undergraduate and postgraduate students
formed the research study’s sample, which was used in the estimation of the Kiwi brain
drain model. This narrowly-focused sample was imposed by time and cost constraints of
the Master’s research program. In an ideal research situation, where time and costs are
not a limiting factor, broadening the sample to include observations from other New
Zealand Universities would provide a better cross-section of observations. Leveraging
off the research method, tools and strategies employed in this study, a repetition of this
research study incorporating a broader sample base involving other New Zealand
Universities is a logical option for future research.

Another observation regarding the research study’s sample; the research study’s Kiwi
brain drain model used graduating students’ observations, the majority of who were in
the early stages of their career life cycle. Hence, future research could focus on
investigating economic and non-economic factors which attract people to New Zealand
(or not), at a later stage of their career life cycle. For example, highly skilled expatriates
returning home (or not), sections of New Zealand’s highly skilled Kiwi and foreigner
workforce, or highly skilled Kiwis working and living abroad (particularly in Australia).
This research could further be broken down into regional and industry classifications,
providing deeper analysis on the magnitude and impact of brain drain and brain New
Zealand, at regional and industry levels.

The Kiwi brain drain model and results provided in this research study are a snapshot of
brain drain at a particular time. Researchers contemplating future research on this topic
may consider using time series analysis which would: (i) factor in impacts of the current
global recession on the supply and demand of labour, (ii) provide an overview of brain
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drain or brain circulation over the last ten or twenty years. The advantage of using time
series analysis is that it takes into account periodic shocks and averages them over a
time, unlike a snapshot where an individual’s perception/decision may be subject to
prevailing economic or non-economic forces, and hence include that bias in the results.
While the snapshot is true and a correct representation of brain drain at a particular
time, it may not be applicable at a later in time, especially in the case where economic
and non-economic forces have change significantly. Longitudinal analysis on the other
hand would analyse and examine a specific interest group’s movements over time.
Longitudinal analysis for the next 20 years on a particular interest group, for example,
could examine and analyse factors that will lead them (or not) to relocate to, or settle in
different countries, thereby either contributing to brain drain or brain circulation.

This research study has also collected brain drain and brain circulation data from 122
International students, within the parameters set out in this research study (see Figure
A1 in the appendices). Due to the time constraint of the Lincoln University Masters
Thesis program, that is, one year to complete the research study as a full-time student;
undertaking brain drain and brain circulation research on both 108 Kiwi and 122
International student observations would have been unachievable. Future research could
explore what economic and non-economic factors attract (or not) International students
to work and live in New Zealand, using this database.
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Figure A1: Survey questionnaire
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Figure A1: Survey questionnaire (continued)
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Figure A1: Survey questionnaire (continued)
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Figure A2: Rating variables from survey questionnaire expanded
Order SPSS La bel

Que stion

1

Q01

Do yo u inten d to le ave New Zea lan d immed ia te ly aft er you gradua te ?

2

Q02

If you an swe red ‘NO’ in quest ion 1, how long do int end live in New Zealan d?

3

Q03

If you an swe red ‘YES ’ in q uestion 1, which country d o yo u in ten d t o g o to live ?

4

Q04

If you an swe red ‘YES ’ in q uestion 1, ho w lo ng d o yo u inten d t o live in t he cou ntry selected in quest io n 3?

5

Q05

Gende r

6

Q06

Age

7

Q07

Do yo u inten d to be enrolled in fu ll-time stud y in 200 8?

8

Q08

Do yo u not inte nd to se ek p art-time e mployme nt in 2 008 ?

9

Q09

Do yo u not inte nd to se ek f ull-t ime emp lo yment in 20 08?

10

Q10

Wha t is yo ur cu rren t level o f study?

11

Q11

Wha t is yo ur fie ld o f st udy?

12

Q12

Job s in my field of stu dy req uire me to be innovative

13

Q13

New Zea land h as ma ny ch allenging job s in my field of study.

14

Q14

With regards to where you want to work a nd live , which of the f ollowing sta tements bes t d escribes you r id ea l clima te?

15

Q15

Which of the f ollowing temp eratu re ran ge s be st s uits your working an d living enviro nment?

16

Q16

Please indica te the p op ulation s ize of the cit y, to wn or village yo u would like to work and live in.

17

Q17

The se asons (weat he r) in New Zea la nd are ea sy to ad just to

18

Q18

New Zea land h as b ea utif ul sce nery (i.e . lan scap es, be aches, et c)

19

Q19

New Zea land o ffe rs a d esirable lifes tyle (food , socia l & work)

2 0A

Q20

Wea the r and climat e

2 0B

Q21

Popula tion d ensit y

2 0C

Q22

Life style (f ood, s ocial and work)

2 0D

Q23

Culture an d tra ditio n

2 0E

Q24

Cou ntry's scen ery a nd na tural re source s

21

Q25

Do yo u curre ntly have a stu dent lo an ?

22

Q26

If you an swe red ‘YES ’ in q uestion 21 , what is your current level o f st ude nt loan d eb t? (in NZ dollars)

23

Q27

If you an swe red 'No' t o question 21 , h ow is yo u university study fu nded?

24

Q28

I c an redu ce my stud en t loa n quicker if I wo rk ove rse as tha n in New Zea land.

25

Q29

Job s in Ne w Zea land pe rtain in g t o my field of stud y pa y more tha n jobs in Austra lia.

26

Q30

Job s in Ne w Zea land pe rtain in g t o my field of stud y pa y more tha n jobs in Asi a .

27

Q31

Job s in Ne w Zea land pe rtain in g t o my field of stud y pa y more tha n jobs in Europe .

28

Q32

Job s in Ne w Zea land pe rtain in g t o my field of stud y pa y more tha n jobs in North Ameri ca .

29

Q33

The way b usine sse s in Ne w Zeala nd re cruit g ra du ates is g oo d

30

Q34

The pro spec ts of fin ding a cha lle ng in g and exc it in g job in New Ze alan d a fter I g ra du ate are hig h

31

Q35

Working ove rse as is very impo rt ant wit h regards to my caree r develop men t

32

Q36

Whe n a ccep ting a job , sa lary is more imp ortant t han a cou nt ry’s life style and g eography, gove rn ment and busin ess policies an d p ra ctice s.

33

Q37

I c an learn a lo t f ro m wo rk in g in bu sine sses in New Ze alan d

34

Q38

I t hink th ere are more cha lle ng in g jobs overse as compared t o Ne w Ze aland

35

Q39

Having a job where I ca n b e in no vative I impo rt an t fo r me

36

Q40

New Zea land Is a goo d cou ntry to bring u p ch ild ren

37

Q41

The New Zea land g ove rnme nt has a fa ir t ax stru cture.

38

Q42

In comp arison to my ho me co un try (o r Au stralia f or NZ Permanent Re side nt), the % o f t ax d ed ucte d fro m wage s in New Zea land is much higher

39

Q43

Are you no t married?

40

Q44

Is your f amily not livin g in New Zealand?

41

Q45

Are the majo rity of your f rien ds not livin g in New Zealand?

42

Q46

Wha t is t he maximum time you can b e awa y from yo ur f amily (p arents, partn er a nd or siblings) wit ho ut an in te rim visit?

43

Q47

Are you a Ne w Zeala nd citzen o r p ermen t resid ent ?

44

Q48

Wha t is yo ur co untry of origin?

45

Q49

If I were to work an d live in New Ze alan d, it wou ld be e asy to obt ain a work p ermit.

46

Q50

It is no t difficult to gain New Ze alan d P ermanen t Resid en cy.

47

Q51

Do yo u not pla n o n app lyin g for New Ze alan d Residen cy a fte r you graduat e?

48

Q52

Doe s your stud en t loan (if you ha ve o ne) stipu la te th at you ha ve t o work in a certain cou nt ry?

49

Q53

If you an swe red ‘YES ’ to qu estio n 48, please specify count ry

50

Q54

If you an swe red ‘YES ’ to qu estio n 48, please specify time pe riod

5 1A

Q55

NZ lif est yl, climate an d co un try sce nery

5 1B

Q56

Opportu nitie s and challe ngin g jo bs in NZ

5 1C

Q57

Exp ecte d income in NZ

5 1D

Q58

NZ go vt (immig ra tion - residency a nd work permit )

5 1E

Q59

St ude nt loan

5 1F

Q60

NZ bu sines ses' gra duate re cruitment p olicy

5 1G

Q61

NZ go vt policy (socia l welf are, children )

5 1H

Q62

Family ties

52

Q63

New Zea land 's stude nt loan repa ymen t sch eme is good

5 3A

Q64

NZ lif est yl, climate an d co un try sce nery

5 3B

Q65

Opportu nitie s and challe ngin g jo bs in NZ

5 3C

Q66

Exp ecte d income in NZ

5 3D

Q67

Family ties
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Table A3: Code Book – Converting string responses to numeric values
Question
Numbers

1, 7 – 9, 21,
39 – 41, 43,
47, 48

2

3, 44, 49

Responses

Numeric
Value

YES

1

NO

0

0 – 1 year

1

1 – 2 years

2

2 – 3 years

3

3 – 5 years

4

Over 5 years

5

AUSTRALIA

1

UK & EUROPE

2

NORTH & CENTRAL AMERICA

3

CANADA

4

ASIA

5

PACIFIC ISLANDS

6

AFRICA

7

0 – 6 months

1

6 months – 1 year

2

1 – 2 years

3

2 – 3 years

4

3 – 5 years

5

Over 5 years

6

MALE

1

FEMALE

0

4

5
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Table A3: Code Book – Converting string responses to numeric values (continued)
Question
Numbers

6

Responses

Numeric
Value

15 – 19 years

1

20 – 24 years

2

25 – 29 years

3

30 – 35 years

4

Over 35 years

5

Second year students doing third year courses

1

Final year of Under-graduate degree, 300-level

2

Postgraduate Certificate / Diploma, 600-level

3

Honours or Masters course work, 600-level

4

Masters Thesis

5

PhD Thesis

6

Commerce and Management

1

Agriculture

2

Economics and Finance

3

Environmental studies and Conservation

4

Valuation and Property Management

5

Transportation and Logistics

6

Tourism Management

7

Animal Science

8

Computing

9

Sport Management

10

10

11
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Table A3: Code Book – Converting string responses to numeric values (continued)
Question
Numbers

12, 13, 17 –
19, 24 – 38,
44, 46, 52

14

15

Responses

Numeric
Value

Strongly agree

1

Agree

2

Neither disagree nor agree

3

Disagree

4

Strongly disagree

5

Don’t know

999

Sunny & warm throughout the year

1

Sunny & warm for most of the year with a few cold months

2

Sunny & warm for half the year & cold for the other half

3

Cold for most of the year with a few sunny & warm months

4

Cold throughout the year

5

Below 0 o C

1

Between 0 - 10 o C

2

Between 11 – 20 o C

3

Between 21 - 30 o C

4

Over 30 o C

5

Over 5 million people

1

Between 2 – 5 million people

2

Between 1 – 2 million people

3

Between 500,000 – 1 million people

4

Between 200,000 – 500,000 people

5

Under 200,000 people

6

16
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Table A3: Code Book – Converting string responses to numeric values (continued)
Question
Numbers

Responses

Numeric
Value

Below 10,000

1

Between 10,001 – 20,000

2

Between 20,001 – 30,000

3

Between 30,001 – 40,000

4

Between 40,001 – 50,000

5

Over 50,000

6

Self and family funding

1

Company scholarship / funding

2

New Zealand AID funding

3

New Zealand Sport scholarship

4

Other Government scholarships

5

Under 1 month

1

1 - 6 months

2

7 – 12 months

3

1 - 2 years

4

2 - 3 years

5

Over 3 years

6

2 years and less

0

Over 2 years

1

Ratings, 1 – 5, 1 – 8, 1 – 7

1–7

22

23

42

50

20, 51, 53
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Table A4.1: Summary of the principal components analysis with varimax rotation
Kiwi brain drain model – FA1 (First FA of the series)
Expected
Sign

Factor names and high-loading variables

Coding

Factor
Loading

Factor 1: NZ lifestyle and family

+

Q40 – NZ is a good country to bring up children

+

1 for strongly agree, 2 for agree,.., 5 for
strongly disagree

.789

Q44 – Family currently living outside NZ

+

0 for no and 1 for yes

.730

Q19 – NZ offers a desirable lifestyle

+

1 for strongly agree, 2 for agree,.., 5 for
strongly disagree

.720

Q16 – Population size where you want to work and live

+

1 for cold throughout the year, 2 for
cold for most of the year with a few
sunny and warm months,…, 5 for
sunny and warm throughout the year

.517

Factor 2: NZ Business Climate – Challenge &
innovation

+

Q38 – More challenging jobs in NZ than overseas

+

1 for strongly agree, 2 for agree,.., 5 for
strongly disagree

.848

Q37 – Much to be learnt from NZ business

+

1 for strongly agree, 2 for agree,.., 5 for
strongly disagree

.682

Q13 – NZ has challenging jobs in my field of study

+

1 for strongly agree, 2 for agree,.., 5 for
strongly disagree

.427

Factor 3: NZ businesses’ recruitment strategy

+

Q33 – The way NZ businesses recruit is good

+

1 for strongly agree, 2 for agree,.., 5 for
strongly disagree

.790

Q34 – The prospects of finding a challenging and exciting
job in NZ after graduating are high

+

1 for strongly agree, 2 for agree,.., 5 for
strongly disagree

.469

Factor 4: NZ government’s student loan and tax
structure

+

Q63 – NZ student loan scheme is good

+

1 for strongly agree, 2 for agree,.., 5 for
strongly disagree

.776

Q41 – NZ government has a fair tax structure

+

1 for strongly agree, 2 for agree,.., 5 for
strongly disagree

.650
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Table A4.2: Summary of the principal components analysis with varimax rotation
Kiwi brain drain model – FA2 (Second FA of the series)
Expected
Sign

Factor names and high-loading variables

Coding

Factor
Loading

Factor 1: NZ Business Climate – Challenge,
innovation, family proximity & population

+

Q38 – More challenging jobs in NZ than overseas

+

1 for strongly agree, 2 for agree,.., 5 for
strongly disagree

.762

Q37 – Much to be learnt from NZ business

+

1 for strongly agree, 2 for agree,.., 5 for
strongly disagree

.679

Q44 – Family currently living outside NZ

+

0 for no and 1 for yes

.619

Q13 – NZ has challenging jobs in my field of study

+

1 for strongly agree, 2 for agree,.., 5 for
strongly disagree

.613

Q16 – Population size where you want to work and live

+

1 for cold throughout the year, 2 for
cold for most of the year with a few
sunny and warm months,…, 5 for
sunny and warm throughout the year

.532

Factor 2: NZ lifestyle and children

+

Q40 – NZ is a good country to bring up children

+

1 for strongly agree, 2 for agree,.., 5 for
strongly disagree

.781

Q18 – NZ has beautiful scenery

+

1 for strongly agree, 2 for agree,.., 5 for
strongly disagree

.771

Q19 – NZ offers a desirable lifestyle

+

1 for strongly agree, 2 for agree,.., 5 for
strongly disagree

.717

Factor 3: NZ government’s student loan and tax
structure

+

Q63 – NZ student loan scheme is good

+

1 for strongly agree, 2 for agree,.., 5 for
strongly disagree

.807

Q41 – NZ government has a fair tax structure

+

1 for strongly agree, 2 for agree,.., 5 for
strongly disagree

.664

98

Table A5: Descriptive statistics for the Kiwi brain drain model
Explanatory
Variable

Number of
observations

Minimum
value

Maximum
value

Mean
statistic

Standard
error

Standard
deviation

Variance

FAC1

98

-2.5582

3.2173

.0253

.0992

.9817

.963

FAC2

98

-1.3847

3.8592

-.0299

.1020

1.010

1.020

YNM

108

0

1

.57

.048

.497

.247

NZJB

95

0

1

.81

.040

.394

.155

108

0

1

.18

.037

.383

.146

98

0

1

.76

.044

.432

.187

GEN

108

0

1

.53

.048

.502

.252

WOS

106

0

1

.75

.043

.438

.192

LSD
NZBR
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