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Promoting Caribbean science and technology-intensive
development through brain circulation: The case of biotechnology
in Jamaica

Jason Jackson, PhD Candidate∗

Massachusetts Institute of Technology, Cambridge, MA, USA
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Introduction and Overview

Caribbean countries experience the highest levels of skilled migration in the world. More than 85
per cent of tertiary-educated Caribbean people live outside the region. This ‘brain drain’ has had a
detrimental effect on the region’s development prospects and performance. This article considers
the role of skilled migrants in Caribbean science, technology and innovation policy. It uses com-
parative case-based research to show how Caribbean countries that experience high levels of
skilled out-migration can reverse the negative effects of the region’s brain drain and exploit
the benefits of brain circulation.1 It shows how skilled migrants can serve as conduits of
knowledge and technology flows between their host countries abroad and home countries in
the Caribbean. It identifies the policy challenges facing the region in capturing these benefits
and provides recommendations as to the policies and institutions that are required to allow
Caribbean countries to harness the knowledge and skills within their diasporas.

The article emphasizes the role of strategic interactions between policy makers, the private
sector and Caribbean scientists at home and in the diaspora. These interactions would be a signifi-
cant step towards developing a technology-intensive productive sector given the economic chal-
lenges facing the Caribbean. The research, which was based on interviews with members of the
policy and scientific research communities in Jamaica, finds that the challenges lie in an absence
of a suitable institutional mechanism of engaging with the diaspora by the domestic science and
technology community, the private sector and the government. Experience from South Korea
and Taiwan suggests that this engagement is critical for successfully harnessing the developmental
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potential of the diaspora. The argument is presented through focusing on the Jamaican biotechno-
logy sector. It identifies some of the key challenges facing policy makers, researchers and firms
in facilitating greater interactions between researchers in Jamaica and the diaspora, and offers
some policy recommendations on how these challenges might be addressed.

The rest of the article is organized as follows. First, it shows that the major long-term problem
facing the Caribbean is a competitiveness challenge, and suggests that the solution lies in identi-
fying and pursuing new high value-added and technology-intensive areas of economic activity
that have the potential to generate increased employment and income-earning opportunities
in the region. Next it presents the issue of brain drain facing the Caribbean in the context of
the region’s ongoing development challenges. The article then shifts to consider the theoretical
and institutional features of the ‘new’ industrial policy, which provides policy clues for how
the region can simultaneously address its competitiveness and brain drain challenges. It considers
the advantages of engaging with the diaspora, particularly for the challenge of identifying new
areas of high value-added areas of economic activity.

The article then provides empirical evidence from two successful country cases where diasporas
have played key roles in the development of new technology-intensive industries before focusing on
the challenges in fostering brain circulation in the Caribbean using the case of biotechnology in
Jamaica. The article closes by providing policy recommendations of how deeper engagement with
the diaspora can help in addressing the challenges facing the sector, and the role that Canada can
play as an important partner in the development of dynamic technology-intensive activities.

Caribbean economic development: The competitiveness challenge

Jamaica’s chief underlying development problem is its lack of international competitiveness. The
Jamaican economy has performed poorly over the past few decades in output growth, employ-
ment creation and structural diversification. The economy has scarcely grown in real terms
since the early 1990s, averaging a dismal rate of 1.3 per cent, and has teetered between macro-
economic crises since the mid-1970s. These crises have contributed to a weak external macro-
economic position. Jamaica, like most of its neighbors, is one of the most highly indebted
countries in the world with a debt/GDP ratio of over 140 per cent. In fact, seven of the top
ten most highly indebted countries in the world are from the English-speaking Caribbean.

These macro-economic problems reflect deeper issues. A recent World Bank study found that
despite reasonable levels of economic growth averaging 3.6 per cent over the past decade, Carib-
bean countries nevertheless failed to keep pace with similar regions elsewhere in the world
(World Bank 2009a). The World Bank’s Caribbean Region Director claimed that ‘Caribbean inte-
gration into the global economy has been slow, despite preferential trade conditions with the
United States and Europe, while its share of world trade has been declining and compares
poorly with Asian integration levels 30 years ago’ (World Bank 2009b). In sum, the region’s com-
petitiveness is weak and deteriorating.

The key challenge facing the Caribbean region is its narrow and unsophisticated production
structure. After 500 years, Caribbean economies are still based on primary products. Efforts to
expand the productive base have been generally weak and unsuccessful. Though once held as the
pillars of industrial growth and transformation, import-substituting manufacturing industries
have been under increasing pressure since the 1980s due to intensifying trade liberalization.
Export-oriented manufacturing activities have also suffered from wider shifts in the global architec-
ture of production that has seen manufacturing move to Mexico, Southeast Asia and most recently
China. Agricultural exports also face an uncertain future due to the erosion of trade preferences for
sugar and bananas in the key European Union market. Thus, Caribbean countries are heavily reliant
on a few goods and services, primarily agricultural or mineral commodities and tourism, the vast
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majority of which are low value-added. An analysis of Caribbean exports to its principal export
markets in North America and Western Europe through the 1990s shows the region’s exports of
dynamic products declined drastically; only stagnant products made gains (Hendrickson 2007).

The Jamaican economy is the most diverse in the English-speaking Caribbean, yet it faces
the same structural problems as other countries in the region. Table 1 shows that most of the
country’s top exports are either traditional exports (e.g., sugar and coffee), commodities (e.g.,
alumina) or goods that depend on trade preferences (e.g., ethyl alcohol, which enters the
United States under the Caribbean Basin Initiative). Most of these export products undergo
minimal processing in Jamaica. Shockingly, even in the coffee industry only 10 per cent of the
beans are roasted before export; the vast majority are exported as green beans (GOJ 2009b).

In light of the poor manufacturing and agricultural performance, Jamaica, like the rest of the
region, has pinned its hopes on services exports.2 Despite this new policy focus, the services sector
reflects the same lack of diversity. Travel, transportation and communications services accounted
for 64 per cent, 17 per cent and 11 per cent of services exports, thus combining for 92 per cent of
total services exports (GOJ-NES, 2009). The high proportion of export earnings from travel services
reflects Jamaica’s shift from dependence on commodities to dependence on tourism, a transformation
that is mirrored around the region. Besides tourism, regional policy makers see offshore financial
services as a ray of hope, but they have yet to live up to expectations. Most activities are of low sophis-
tication and minimal value-added. More recently the industry has suffered due to changes in inter-
national regulations led by the Organization for Economic Cooperation and Development (OECD)
aimed at curtailing offshore tax havens and money laundering, as well as from reduced demand associ-
ated with the recent financial crisis. This has posed a major challenge for the region in terms of its wider
strategies for engagement with a changing global capitalist economy (c.f. Marshall 2007).3

Finally, Jamaica has also failed to significantly diversify its traditional export markets. Canada is
Jamaica’s second most important trade partner accounting for 17 per cent of exports, while the
United States leads with 34 per cent and the United Kingdom and the Netherlands are third and
fourth with 11 per cent and 10 per cent respectively. No other country accounts for more than 4
per cent of the country’s exports. The vulnerability associated with this relatively narrow set of
trade partners was revealed twice in the past decade, when economic shocks emanating from
the events of 11 September 2001 and the 2008 economic crisis resulted in reduced export demand.

Table 1. Jamaica’s top goods exports (value), 2007

Product
Export Value (2007)

US$M
Share in World

Exports
Ranking in World

Exports

All export products 2,224.0 0.02 121
1 Alumina 1,102.2 8.71 3
2 Light petroleum distillates 326.6 0.1 67
3 Aluminum ores (bauxite) 203.9 10.31 4
4 Raw sugar 100.5 1.48 11
5 Scrap metal 76.5 0.39 32
6 Ethyl alcohol 60.1 1.81 9
7 Rum 45.9 4.39 7
8 Beer 37.1 0.36 26
9 Coffee (not roasted) 27.8 0.21 28

10 Yams 17.4 6.65 3
11 Aircraft parts 10.6 0.02 53
12 Bananas (including plaintains,

fresh or dried)
9.2 0.12 43

Source: Government of Jamaica (2009b) National Export Strategy.
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Jamaica’s poor export performance, limited structural diversification, stagnant economic
growth and weak macro-economic position have all contributed to major social development
challenges: high levels of poverty, unemployment, crime and social marginalization. This is
reflected in the 2010 UNDP Human Development Index, which ranked Jamaica 80th, well
below Barbados (42nd) and Trinidad and Tobago (57th). Jamaica’s epidemic of violent crime
is closely tied to the lack of employment opportunities for urban and increasingly rural youth.
This is aptly reflected in the spread of criminal activities that were initially concentrated in King-
ston but now occur with increasing frequency in other urban centres as well as in rural areas.

Caribbean development, diaspora and migration

One of the most visible impacts of this long-term pattern of poor development performance is
Jamaica’s high levels of outmigration, particularly (but certainly not only) among the highly
skilled. Though migration has long been a central feature of the global economy, and brain
drain has afflicted many countries, the Caribbean has been hardest hit. The table above provides
a comparative view of global skilled labour flows. Large countries have the greatest number of
skilled migrants in absolute terms, but small Caribbean countries have by far the highest migration
rates. The top five Caribbean countries have over 80 per cent of their university-educated citizens
living overseas. Countries such as South Korea and Taiwan that have successfully engaged with
their skilled overseas diaporas do not even figure on these lists, highlighting the potential gains
that Caribbean countries could make based on the relative size of the diaspora.4

Industrialized countries have been the main beneficiaries of these skilled migrant flows.
Canada has surpassed the United Kingdom and is second only to the United States as the top des-
tination for Jamaicans seeking better opportunities for themselves and their families. This

Table 2. Emigration stocks and rates by country

Country Highest Emigration Stocks Country Highest Emigration Rates (%)

United Kingdom 1,441,300 Guyana 89
Philippines 1,126,300 Grenada 85
India 1,037,600 Jamaica 85
Mexico 923,000 St Vincent 84
Germany 848,400 Haiti 84
China 816,800 Trinidad and Tobago 79
Korea 652,900 St Kitts and Nevis 78
Canada 516,500 Samoa 76
Viet Nam 506,400 Tonga 75
Poland 449,000 St Lucia 71
United States 431,300 Cape Verde 68
Italy 408,300 Antigua and Barbuda 67
Cuba 332,700 Belize 66
France 312,500 Dominica 64
Iran 308,800 Barbados 64
Jamaica 291,100 Gambia 63
Hong Kong 290,500 Fiji 62
Russia 289,000 Bahamas 61
Taiwan 275,300 Malta 58
Japan 268,900 Mauritius 56
Netherlands 257,000 Seychelles 56
Ukraine 246,000 Sierra Leone 52
Columbia 233,000 Suriname 48

Source: Table 5.4 in Docquier, Frederic and Abdeslam Marfouk, 2006.
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migration pattern and brain drain is a common challenge across the Caribbean, as the vast
majority of highly skilled Caribbean people live outside of their home countries.

Competitiveness and migration: Disconnects in the Jamaican policy approach

The discussion thus far has illustrated the twin challenges facing Jamaica, which are emblematic
of the region: lack of international competiveness and concomitant poor economic performance,
along with weak social development, high crime, limited employment opportunities which have
fuelled extremely high levels of skilled migration. These issues have not gone unnoticed by the
Jamaican government. However, the policy approach has failed to consider the relationship
between low competitiveness and high skilled migration not only as cause, but critically as a solution.

Jamaican policy makers have articulated their recognition of Jamaica’s industrial competiveness
challenge in the recently drafted Vision 2030 economic plan. The document notes that Jamaica was
ranked 78th out of 131 countries in the 2007 Global Competitiveness Index (GCI), comparing
unfavourably with its neighbours Puerto Rico and Barbados, which ranked 36th and 50th
respectively. Critically, Vision 2030 focuses on the GCI report’s characterization of Jamaica as a
country in the ‘efficiency-driven’ development stage5 but critically, finds that ‘although we have
all the forms of capital and some elements of the pillars of competitiveness, in most cases they
are not efficiently or effectively supporting Jamaica’s transition to the third stage of development:
that is, an innovation-driven economy.’ (GOJ 2009a, p. 33) The document concludes that ‘The
choice for Jamaica to become a prosperous society is to intentionally address those deficiencies
which undermine our productivity and international competitiveness.’ (GOJ 2009, p. 34)

There have been recent attempts to devise a diaspora strategy in the region. The Jamaican
government’s diaspora conferences and other initiatives conducted in Jamaica and overseas
through its embassies and consulates are key examples. Since 2004, the Ministry of Foreign
Affairs has worked with an increasingly organized Jamaican diaspora in the United States,
Canada and the United Kingdom in staging these conferences that have facilitated discussions
on a wide range of issues. However, while this interest in the diaspora is welcome, much of the
initial desire to engage with the diaspora was narrowly driven by a view of the diaspora as the
source of remittance funds.6 The government’s approach to the diaspora does not appear to be
linked to any comprehensive industrial or technology policy designed to transform the region’s pro-
ductive structure. This reflects the limited conception of the potential role of the diaspora in Jamaica’s
economic development, though a recent and promising exception can be found in a number of new
initiatives being spearheaded by the Jamaican Consulate-General of New York involving the con-
struction of a diaspora skills database and facilitating institutional links between diaspora organiz-
ations in the United States and business development organizations in Jamaica. The Government
of Barbados is also attempting to launch an initiative aimed at engaging with the Barbadian diaspora.
These efforts reflect good first steps but must go further to address the competitiveness challenge.

These related problems of poor economic performance, minimal structural diversification,
unsophisticated and low value-added exports on one hand and high levels of out-migration
and brain drain on the other have both been recognized, yet the government has failed to
design a policy solution that would comprehensively address these issues. This research indicates
that there is significant scope for tapping the diaspora in the area of science and technology, but
the problem lies in identifying appropriate institutional mechanisms to facilitate cross-border
interactions. This is a coordination problem that begs government intervention.

Institutional innovations for industrial development: Role of diasporas

Despite recognition of its competitiveness weakness, the question of how Jamaica and other
countries in the region can address these productive sector challenges and the concomitant
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problems of rising unemployment, inequality and social disintegration remains open. Where
should Caribbean countries focus in the struggle to conceptualize a new productive sector strat-
egy? And how can the diaspora play a role?

Rodrik and Hausmann (2003) argue that the key challenge facing middle-income develop-
ing countries is learning what specific products can be produced competitively. That is, while in
principle there is a large range of products that could potentially be produced, ‘discovering’
which of those products a given country or firm could produce competitively is a highly
risky and uncertain process. This is especially so for small economies with narrow production
structures such as those in the Caribbean. Standard economic analysis would seek an answer
through comparative advantage, for example in ‘labour-intensive manufactured goods’, but
as Rodrik and Hausmann (2003) note this provides little practical advice. A quick glance at
the six-digit Harmonized Schedule (HS), which categorizes international trade products,
reveals over 5000 different commodity groups. How is a firm manager or government policy
maker to choose? Predictions of international trade models based on factor-endowments turn
out to be ‘too coarse to have much operational value’, while management consultants also seem
to be little help. An alternative approach to productive sector development must move beyond
static comparative advantage to consider the more product-specific nature of global competition.
Thus they characterize the economic development challenge facing developing countries as one of
‘self-discovery’, where countries are faced with the difficult task of identifying areas of competitive
potential.

A central element of this approach is ensuring the availability of knowledge and technology to
facilitate entry into new areas of productive activity. In this view technology is seen as tacit, thus
rendering its transfer and absorption subject to high costs as well as significant uncertainty in the
local adoption process. The tacit nature of technology has important implications for its transfer
and local industrial upgrading, as it can only be acquired through face-to-face interactions. This
usually requires the movement of skilled people. Historically this has meant foreign experts but in
today’s context must include skilled diasporas who combine scientific training and technical skills
with local knowledge.

This approach has both technical and institutional elements. Rodrik (2007) argues that
industrial policy is typically conceptualized as government and the private sector sharing
information about externalities. An alternative approach focuses on strategic interaction aimed
at overcoming obstacles to industrial restructuring and identifying new economic opportunities.
‘Industrial policy is a discovery process – where firms and the government learn about
underlying costs and opportunities and engage in strategic coordination’. The problem of
productive sector development is thus re-conceptualized as demand rather than supply con-
strained, an approach that has significant utility in the context of capacity under-utilization, as
reflected in high rates of unemployment and excess physical production capacity across the
Caribbean.

While older approaches to industrial policy focused narrowly on the financial requirements of
industrial development, more recent considerations pay closer attention to institutional inter-
actions between government and private interests, as a means of information sharing geared
towards identifying new activities and promoting structural transformation. It recognizes that
the requirements of economic development – particularly the identification of new areas of
activity – are constantly changing in line with a dynamic and complex global economy.7

However, the critical role of public-private interactions is nothing new. Government interaction
with business was at the core of the East Asian Tigers’ success (Amsden 1989; Wade 1990). To see
how diasporas can be harnessed for the development of science and technology intensive
industries we now turn to the examples of electronics and semiconductors in Taiwan and
Korea before considering biotechnology in Jamaica.
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The role of diasporas in technology-intensive development

International migration has always been a crucial factor in technology transfer and industrial
development. Historical evidence is drawn from England during the Industrial Revolution and
then from follower countries—The United States, Germany, Japan, and later, Taiwan, South
Korea, China and Ireland. While wealthy today, both Taiwan and South Korea were poor agri-
cultural economies in the 1950s and 1960s. Diasporas played an important role in their industrial
growth stories as shown below.

Taiwanese diaspora and the electronics industry

The key factor in the Taiwanese case was the development of successful institutional connections
between Taiwanese officials and members of the Taiwanese diaspora, particularly those who
studied at American universities and remained to take jobs in the United States high-technology
sector. Taiwanese officials sought industrial policy advice from members of the highly-skilled Tai-
wanese diaspora who were resident in the United States. Tapping the diaspora was a key strategy
for facilitating technology transfer and cross-border technological learning. ‘Taiwanese officials
began traveling to Silicon Valley in the 1960s and 1970s, long before most of the world was
aware of its existence. Senior economic ministers studied the Silicon Valley experience and insti-
tutionalized mechanisms for eliciting advice on technology and industrial policy from the region’s
community of United States-educated Taiwanese engineers’ (Saxenian 2001, emphasis added).
Indeed, following the advice of their Silicon Valley-based diaspora, Taiwanese policy makers
attempted to mimic many other aspects of the Silicon Valley model, including links between
industry and public research institutions and the creation of venture capital industry to
provide the financial support necessary for an inherently high-risk industry.

The impact on the development of the electronics and computer manufacturing industry –
much of it driven by government research laboratories, state owned firms and medium and small
enterprises – was clear. Saxenian (2001) shows how Taiwanese returnees brought technical knowl-
edge, skills, organizational and entrepreneurial experience and contacts, and played key roles in
development of Hsinchu Science Park, which housed hundreds of dynamic, high technology
firms. In the earlier stages of the recruitment process in the 1980s, Hsinchu saw an average of
less than 10 returnees per year. However, by the 1990s there were 350 returnees per year and by
2000 Hsinchu had a total of 5,025 returnees. Critically, these returnees comprised half of the total
advanced degrees in Hsinchu and further, 39 per cent of businesses in Hsinchu were started by
returnees. Taiwan has been a leader in electronics manufacturing now for more than a decade.

Korean diaspora and the semiconductor industry

This crucial role played by skilled diasporas was not limited to Taiwan. Kapur (2001) argues that
Korea’s climb up the technological ladder was not limited to its imports of capital equipment that
embodied frontier technologies, but was also due to its diasporic networks which embodied
technologies in human rather than physical capital. This facilitated technology transfer both
remotely as well as through the return of United States trained Korean scientists and engineers.
As in the Taiwanese case efforts were made at two levels: by government and firms. In fact this was
central to Samsung’s (one of Korea’s leading firms) ability to catch up with Western leaders in the
semiconductor industry during the 1980s.

The Korean semiconductor industry took root when Dr Ki-Don Kang returned to Korea
with a PhD from Ohio State University and started his own firm. Samsung acquired the firm,
retained Dr Kang and recruited more overseas-trained Koreans. At the peak of its efforts to
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enter the semiconductor industry, Samsung’s corporate R&D lab was staffed by 1,000
researchers led by 20 PhDs, mostly from United States universities. A further 39 per cent of
team leaders held United States graduate degrees and another 59 per cent had overseas work
experience. Over the course of the next eight years Samsung steadily built its internal capabilities
and was able to catch up with the leading dynamic random access memory (DRAM) producers in
the United States of America and Japan and by 1994 the firm was the world’s leader in memory
chip production. Samsung is now a leader in (DRAMS) due in no small part to the diaspora.
A strategy of engaging United States trained Korean scientists and engineers was a critical
element of Samsung’s technological learning success (Kim 1997).

Similarly, for the first six years Hyundai’s efforts in catching up with the international tech-
nological frontier in semiconductors in the 1980s bore little fruit. Mathews and Cho (1999) show
how it was Hyundai’s recruitment of Dr Wi-Sik Min Kim who had worked at Intel for six years
that allowed them to catch up with its rival and keep pace in the race to develop a four- megabyte
DRAM in the early 1990s.

Kim (1997) argues that all these successful Korean semiconductor producers relied heavily
on a network of overseas Korean scientists and engineers, but Samsung led the way due to
recruiting more overseas trained scientists and engineers as well as making heavier investments
in R&D. Song et al. (2003) use patent citation data to show that a strategy of knowledge
transfer through ‘learning by hiring’ nationals who trained or worked overseas is particularly
effective for exploring ‘technologically distant knowledge’ that lies far from a firm’s given
expertise.

These strategies in Korea were not pursued solely by firms; the Korean state also played an active
role. Though it followed a liberal policy with respect to brain drain in the 1960s and 1970s when,
much like Jamaica and other Caribbean countries, 97 per cent of its scientists and 88 per cent of its
engineers remained in the United States to work after their studies, with the beginning of rapid
industrialization in the 1970s the government began to make efforts to recruit these highly
skilled Koreans back home. (Kim, 2000). This government-led programme was highly successful
and saw many returnees take up positions in government research in state and corporate labora-
tories. In fact, this programme became a model for the private sector when it began its own aggres-
sive recruitment of overseas scientists and engineers in the 1980s.

The Jamaican diaspora and the biotechnology industry

The next two sections focus on the Jamaican biotechnology industry. The research is based on
careful review of government documents on science and technology policy as well as Jamaica’s
diaspora policy and strategy. It also included close to 20 interviews with policy makers in minis-
tries and agencies with responsibility for the design and implementation of the country’s science
and technology policy, as well as with members of the scientific research community in Jamaica,
the Caribbean and in the wider disapora. The interviewees were chosen on the basis of their
knowledge and experience in science and technology policy making and with scientific research,
particularly biotechnology, in Jamaica and the wider Caribbean. Interviews with policy makers
focused on the government’s approach to the biotechnology sector, the financial and institutional
support provided to academic research, the role of the scientific diaspora, and policy attempts to
link academic research to commercial activities in the private sector. Similarly, interviews with
members of the science community focused on experiences with working with members of
the diaspora, the role of government in supporting academic research and connecting researchers
to private firms.

The Jamaican biotechnology sector stands out as an area of potential dynamism and growth
within the wider context of economic stagnation, high brain drain and recognition of the need to
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shift towards an innovation-led economy. This is due to a relatively well-developed institutional
framework for science and technology, policy recognition of the potential of biotechnology
in particular to foster critical links between agriculture and industry, as well as the existence of
significant skills in the domestic science community and the wider diaspora.

Biotechnology has been recognized as a priority area in Jamaica for more than two decades,
much like Taiwan and South Korea in the 1960s and 1970s where a policy focus on electronics
preceded the explosive growth of the industry. This is clearly reflected in the Government of
Jamaica’s Science and Technology Policy documents of 1990 and 2005, as well as the Biotechno-
logy Policy statement of 2006 (GOJ 2005; 2006). The concern with social and economic devel-
opment is reflected in the policy focus on both animal and crop biotechnology designed to
increase agricultural productivity and food security. The policy focus is backed up financially:
the government is the chief source of support for biotechnology research, through general
financing of the academic sector as well as specific grants for biotech projects. The government
is especially keen to promote applied research that addresses key problems facing the agricul-
tural sector, such as improving disease resistance in major crops such as potatoes and papaya
and creating new value-added agricultural products such as neutraceuticals.8 These efforts
aim to take advantage of Jamaica’s high biodiversity (ranked fifth among islands worldwide
for endemic flora and fauna) and to contribute to the development of high value-added
manufacturing activities.

The Jamaican biotechnology sector is comprised of several key institutions among which the
government is a key player. The National Committee on Science and Technology (NCST) is
housed in the Prime Minister’s office and offers political clout and visibility. There is ministerial
level involvement through the Ministry of Agriculture and the Ministry of Industry, Investment
and Commerce, which guide a number of specialized agencies including the Scientific Research
Council (SRC). The most important academic research institution is the Biotechnology Centre,
which was established in 1989 and is located within the University of the West Indies (UWI). It
has been the site of the most intensive research activities in the sector, along with affiliated
departments in the university such as Basic Medical Sciences, Life Sciences and the Tropical
Metabolism Research Institute. University research in biotech is not limited to UWI. The
University of Technology and more recently Northern Caribbean University have also become
increasingly important players. Government organizations such as the Bodles Agricultural
Research Station and the SRC have historically been important sites of research.9 Both are
designed to facilitate technology transfer directly to private economic actors, farmers in the
case of Bodles and small and medium-sized enterprises in the case of the SRC.

The government has set up additional supporting institutions including the National
Biosafety Committee. Legislation has been enacted to govern work being done in the UWI
Biotech Centre on key research areas such as transgenic papaya and cotton, where the
Centre has had particular success in recent years. This suggests that, though far from perfect,
an institutional infrastructure to support biotechnology activities from research through com-
mercialization has been in place in Jamaica for quite some time. Additionally, there are recog-
nized biotechnology researchers housed in academic and public research organizations as well
as the private sector. These include researchers who studied overseas and returned to Jamaica to
pursue their research careers in biotechnology. This reflects the interest and willingness of
members of the Jamaican scientific community to return, or to remotely engage with
development activities (as the concept of brain circulation implies), much like many of their
Taiwanese and Korean counterparts.10 Further, many are working in areas that align with
specialized areas such as biotechnology or the wider fields of the agricultural and health
sciences. These individuals and groups of biotechnology scientists and technologists in
Jamaica and the wider diaspora are not unknown to each other. Yet there has been relatively
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little interaction between them. Given the Taiwanese and Korean examples of diasporic engage-
ment in successful public policy and private business efforts around industrial development,
why do we not see greater engagement between scientists and technologists in Jamaica and
their counterparts in the diaspora?

Seeking an institutional model of diasporic engagement

Efforts between members of the science community in Jamaica and those in the diaspora to forge
collaborative relationships have been hindered by a lack of an appropriate institutional model of
diasporic engagement. In Taiwan and Korea, the government and private sector entities devised
institutional arrangements to facilitate dialogue, strategic interaction and collaboration between
the public, private and academic sectors and their counterparts in the overseas diaspora. In
Jamaica, the inability to facilitate diasporic engagement is seen as arising as a result of at least
three specific issues. First, there is often a mismatch between diasporic and local researchers’
approaches to research. This includes mutual misunderstandings among potential collaborators
with differing incentives and motivations, which in turn lead to breakdowns of potential joint
projects. Second, interviewees noted that there were limited financial and other material
resources for supporting collaborative work. This is of particular importance for scientific
research that often involves significant financial costs. Further, there is an important link
between the need for clear alignment of local and diasporic researchers’ objectives and raising
grant funds for scientific research given the funders’ stringent reporting requirements.

The third and in many ways most critical issue given the wider context of Jamaica’s competi-
tiveness challenge concerns the absence of close connections between the scientific research com-
munity and the Jamaican private sector. Many local researchers feel that the private sector shows
little interest in biotechnology research. This includes activities that addressed areas relevant to
leading local businesses, such as food processing industries. This was attributed to potential short-
comings on the part of local industry including: short-term investment time horizons; conserva-
tism among the domestic private sector, seen as being dominated by a trader’s focus on ‘buying
and selling’ rather than a capitalist focus investing in dynamic productive sector activities; a lack
of knowledge about local research activities and their potential commercial applications and
benefits; and finally, a lack of confidence in the value of the local research, such that when
major firms were in need of solutions to technical challenges they were more likely to contract
private firms for scientific research abroad, with Canada being cited as a specific example,
rather than tap technical skills in Jamaica.

This challenge raises a wider question about the supportiveness of the Jamaican entrepre-
neurial environment, particularly for the development of science and technology intensive
enterprises. The comparative cases are instructive. Though Taiwan proved fertile ground for
electronics by the 1980s and 1990s, most of the supportive institutions, including risk capital,
industrial space through science parks such as Hsinchu were not in place and waiting for potential
entrepreneurs. They co-evolved with the growing industry as policy makers and business people
experimented in a process of learning about the needs of a young, dynamic industry, with the
participation of overseas Taiwanese in Silicon Valley who understood the characteristics of a
nurturing entrepreneurial ecosystem. It is these institutions of strategic interaction and reciprocal
learning that hold the key lesson for Caribbean economies.11 There is no ideal pre-existing
blueprint or magic bullet for policy makers to adopt. However, local constraints are often over-
come by working with members of the diaspora.12

Finally, despite challenges with fostering links with manufacturing industry there has been
increased interest in biotechnology research outputs on the part of the agricultural community,
much of which was driven by a renewed focus on the agriculture sector by the government of
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Jamaica. These efforts coincided well with new efforts at the University of the West Indies to
support research in agricultural biotechnology. Much of this has been directed towards problems
facing poorer farming communities, such as those potato farmers fighting disease in the northern
sections of the parishes of Manchester and Clarendon in Central Jamaica. This indicates the poten-
tial of biotechnology research for addressing a wide array of the country’s development challenges.

Conclusions and policy recommendations

Jamaica lacks an effective strategy for engaging its high skilled scientific diaspora. The policy
implications of this analysis are clear. First, Jamaican policy makers need to do more to facili-
tate interactions between scientists in the diaspora and researchers and the private sector at
home. Their efforts can provide a roadmap for other countries in the region anxious to tap
the skills in their diaspora via brain circulation.13 Diasporic interactions suffer from a sur-
mountable coordination problem. The government has already created an institutional infra-
structure for engagement with the network of regional diaspora organizations in Canada, the
United States and the United Kingdom through the diaspora conferences and the more fre-
quent interactions between these regional groups and their local consulates. The discussion
in these venues must turn to deeper issues of the role of science and technology in long-
term job creation, economic growth and development.

Second, the gap between the scientific community and the private sector indicates a role for
government. The high risk and uncertainty of commercial gains from scientific research is a well-
known source of market failure. Private capital is often hesitant to invest, particularly in econom-
ies with limited financial market development, and an absence of risk capital such as venture or
angel financing. Even in large sophisticated economies such as Canada and the United States, gov-
ernment plays a key role in financing basic and applied research. Clearly Jamaica is no different.

Finally, there is also a critical role for Canadian policy makers to work with their Jamaican
counterparts so that the benefits of brain circulation can be shared between both countries.
Skilled migration need not be a zero sum game, with source countries losing from brain drain
and host countries disadvantaged if skilled migrants are lured back home. This is the essence
of brain circulation: the circular movement of knowledge, skills and ideas can be mutually
beneficial. Such a cooperative approach is consistent with decades of successful economic and
diplomatic cooperation between Canada and the Caribbean, such as through the Caribbean-
Canada (CARIBCAN) trade agreement. CARIBCAN is designed to foster investment, trade
and industrial cooperation but it has largely been limited to preferential trade access for
Caribbean goods to Canadian markets. An approach that takes advantage of the significant
migration flows between Canada and the Caribbean and fosters long-term science and technology
intensive activities, such as in agricultural biotechnology where both Canada and Caribbean
countries like Jamaica have significant policy interests, would fully capture the spirit of develop-
ment cooperation that CARIBCAN was expected to serve.

At its core, Canada is facing the same competitiveness challenges under globalization as is the
Caribbean, and the promotion of skilled migration inflows has been promoted as part of Canada’s
economic strategy by Canadian think-tanks, private firms and the Canadian government alike
(GOC 2007, 2010).

Canadian and Caribbean policy makers can take advantage of these linkages by working
together to promote cross-border science and technology policy, by linking public and private
institutions in both places – universities, public research labs and firms – and facilitating dialo-
gue between them. The Caribbean faces a challenge in fostering cross-border diaspora inter-
actions and promoting brain circulation; together, Canadian and Caribbean policy makers
have the tools to address it.
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Notes
1. Brain circulation refers to the process of dynamic movement and interaction of skilled migrants

between their home and host countries. It differs from brain drain, which reflects the flow of
skilled migrants from home to host country, as well as ‘reverse brain drain’, which is a similarly
unidirectional flow. By contrast, brain circulation implies a dynamic, continuous, circular flow,
with migrants having continuous presence and interactions in both the home and host country and
serving as conduits of knowledge and technology. Brain circulation is epitomized by Saxenian’s
(2007) ‘New Argonauts’ who shuttle back and forth between their host and home country as
researchers or investors, establishing and maintaining a dynamic link between research and economic
activities in both places. Brain circulation can occur through a multiplicity of modes including, but
not limited to, short-term recruitment, provision of cross-border services, commercial presence
and temporary movement or permanent return.

2. The services export push is proceeding despite the potentially negative distributional implications of
this development strategy given the skill profile of the regional labor force (Marshall 2002).

3. Jamaica has made a recent push into business processing outsourcing based on domestic entrepre-
neurship and has enjoyed some early success, but it remains to be seen how sustainable its efforts
will be in an increasingly competitive and commodified area of economic activity.

4. In fact, though Taiwan and South Korea are much larger than Caribbean countries like Jamaica, the
proportionately larger diasporas in the Caribbean imply that the relative impact of diaspora engage-
ment could be much greater. This is particularly so in larger more diversified economies such as
Barbados, the Dominican Republic, Jamaica and Trinidad and Tobago that offer a wider variety of
industries and sectors where members of the diaspora are likely to have experience and could get
involved.

5. The GOJ report defines ‘efficiency-driven development stage’ as being beyond the factor-driven stage
of development where economic growth is driven by increased factor prices-e.g., primary commodities
and unskilled labour.

6. Remittances play a critical role in maintaining Jamaica’s tenuous macro-economic stability. At US$2
billion per year, remittances from Jamaican’s overseas migrants represent the country’s leading source
of foreign exchange inflows.

7. It also recognizes that connections with the world economy are necessary but insufficient require-
ments. Success is determined by the nature of engagement with the global economy – particularly
the quality of search functions to identify new areas of activity and appropriate technological solutions
– and the structural characteristics of collaboration with other actors (Sabel 2009).

8. Neutraceuticals are food products derived from plant extracts that provide particular health benefits
including disease prevention or treatment. They have been a product of particular interest to govern-
ment and researchers in the Jamaican biotechnology sector and have comprised an important pillar of
the biotechnology research that has been done in Jamaica.

9. Bodles suffered from a period of decline largely due to inattention in the 1990s and early 2000s but it
has been on the rebound in recent years.

10. Recall that the concept of brain circulation does not necessarily require migrants to permanently
return, but rather focuses on their role as interlocutors and conduits of knowledge flows. Indeed,
many members of the Caribbean science diaspora are engaging in policy and research activities
from abroad. This is well-evidenced by the work of the Caribbean diaspora for Science, Technology
and Innovation, an organization that was collaboratively launched by scientists in the region and
overseas, and headed by a Barbadian MIT Professor. It is also reflected in the high diaspora partici-
pation levels in the government-sponsored Diaspora Conferences.

11. Further, the manner of diaspora engagements in South Korea and Taiwan were tailored to local socio-
political realities as well as policy and business strategies. For example, Taiwan followed a model of
small- to medium-sized firms, with entrepreneurship through science parks while the Korean
efforts were largely oriented around the chaebol, Korea’s massive conglomerates.
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12. The best example is the recently launched Biotechnology R&D Institute, which aims to develop nutra-
ceutical and pharmaceutical products for export. The Institute is the brainchild of local Jamaican
scientist Dr Henry Lowe and his University of Maryland-based colleague Dr Joseph Bryant. See
Obukhova (2011) for a nuanced view of the ‘brokerage’ role of diasporas in China.

13. In fact, the efforts spearheaded by the Jamaican Ministry of Foreign Affairs and Foreign Trade has
already attracted the attention of the counterpart Foreign Affairs Ministry in Barbados who are
keen to learn from the Jamaica diaspora Conference model.
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