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About Transboundary Issues and Shared Spaces
Vaughan C. Turekian and Tom C. Wang

TRANSBOUNDARY issues and challenges involving the shared spaces between 
countries are among the high priority foreign policy issues for national 

governments. These issues not only present unique foreign policy challenges 
because of their proximate nature, but, given the strong domestic components, 
they have active and vocal domestic constituencies. These issues are often set in 
the context of the natural world, as is reflected in the adage “nature knows no 
boundaries,” whether it is aquatic or terrestrial ecosystems, outer space, or the 
shared air. Moreover, especially with spaces that involve neighboring countries, the 
relationships tend to be complex and multi-faceted involving multiple stakeholders, 
including advocates, businesses, and governments. As such, politicians, diplomats, 
regulators, and the science and technology community are all stakeholders in this 
important aspect of science diplomacy. 

The papers included in this reader, which have appeared in the American 
Association for the Advancement of Science’s policy journal Science & Diplomacy, 
represent diverse cases of transboundary issues that cover different types of shared 
spaces in different regions of the world. Some highlight how the importance of a 
shared issue could be an opportunity for neighbors with strained relationships to 
cooperate for domestic purposes. Others focus on the mechanisms for building 
regional partnerships to address transboundary challenges. In each case, the 
diverse stakeholders in these countries must effectively work together—to manage 
their natural resources, develop their shared spaces for economic or health services, 
or strengthen national security against environmental pollutants or pathogens.

This reader, which includes a series of discussion questions, seeks to be a useful 
resource for the teaching and understanding of how scientific cooperation in 
shared spaces addresses transboundary issues and affects and is affected by the 
broader relationships between neighboring countries. SD

Vaughan C. Turekian is the editor-in-chief of Science & Diplomacy.

Tom C. Wang is the executive editor of Science & Diplomacy.
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Discussion Questions

Boom (Marine Ecosystems/Environmental)
• What makes these particular issues amenable to U.S.-Cuba cooperation?
• How does the antagonistic relationship between the U.S. and Cuban governments lead 

to challenges with scientist-to-scientist cooperation, and what policy changes would 
improve cooperation?

• What other transboundary issues might also lead to enhanced U.S.-Cuba cooperation?

Konarzewski and Żebrowska (Terrestrial/Conservation)
• How does European integration within the European Union (EU) affect the cooperation 

with its non-EU eastern neighbors? Discuss the strengths and weaknesses of  EU 
engagement with its neighbors compared to bilateral (i.e., Poland-eastern neighbor) 
relationships.

• What are the advantages of  focusing on this type of  terrestrial and conservation research?
• How has the end of  the Cold War affected transboundary research in this area?

Payette (Space/Infrastructure)
• Discuss the geopolitical context of  space, with the International Space Station as the 

case, before and after the Cold War. Could such a large program start today or did the 
development of  the space station benefit from the unique circumstances of  the Cold 
War?

• How does space cooperation balance issues of  building trust versus competition and 
nationalism of  space exploration?

Annegarn and Swap (Air/Environmental)
• What are some of  the important lessons learned from the SAFARI experiences in terms 

of  building regional cooperation?
• How did regional cooperation benefit this research project?

Susskind and Islam (Water)
• What are the advantages and disadvantages of  transboundary cooperation that focuses 

on such a vital resource as water?
• What is the role of  science versus politics in managing the transboundary space?
• What are other regions where water diplomacy can potentially affect the relationship?

Overall
• These papers investigate different regions and different types of  spaces (e.g., marine, 

terrestrial, air, fresh water, space). How does this impact the nature and goals of  the 
cooperation? How are they the same and how are they different? Does it also affect the 
balance between political and scientific drivers?

• What other transboundary issues and shared spaces are instructive from a science 
diplomacy perspective? 
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Biodiversity without Borders:  
Advancing U.S.-Cuba Cooperation  
through Environmental Research

Brian M. Boom

THE ever-increasing challenges to the biodiversity shared by Cuba and the 
United States provide the opportunity and the need for the two nations to take 

an enhanced collaborative, bilateral approach to addressing shared issues. Cuba 
lies a mere ninety miles south of the U.S. state of Florida, and the two countries’ 
territorial waters meet in the Gulf of Mexico and the Straits of Florida. Cuba and 
the United States thus share much biodiversity—ranging from varied populations 
of organisms to diverse aquatic and terrestrial ecosystems. Native species migrate, 
exotic species invade, disease-causing species disperse, and rare species go extinct 
in the face of growing habitat modification. The living components of this shared 
environment are dynamically impacted, sometimes unpredictably so, by natural or 
man-made environmental disasters. Nature does not respect political boundaries 
nor do such potential disasters as oil spills, toxic releases, hurricanes, and tropical 
storms. Such events provide the sine qua non for greater bilateral cooperation. 

Governments around the world routinely collaborate on shared environmental 
concerns bilaterally or multilaterally, depending on the situation being addressed. 
Environmental nongovernmental organizations (NGOs) from local to international 

Brian M. Boom is the director of the Caribbean Biodiversity Program and Bassett Maguire Curator of 
Botany at the New York Botanical Garden. 

Wayt Thomas (left) of the New York Botanical Garden (NYBG) and Waldo Bonet of the Jardín Botánico de Las Tunas in Cuba conducting a survey of 
rare plants in Holguín Province near Moa, Cuba, in 2009. Credit: Fabián Michelangeli (NYBG)

Marine and Water
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levels often work in partnership with governments to solve environmental problems 
that extend beyond national boundaries. Such public/private arrangements work 
well in most circumstances, and there are many effective mechanisms in place to 
deal with challenges ranging from endangered species and ecosystems to oil and 
toxic waste spills.

However, a lack of formal diplomatic relations can limit desirable cooperation 
on shared environmental issues. The U.S. embargo on trade with Cuba—
which was instituted in 1961 by the Kennedy administration in response to 
Cuba’s nationalization of U.S. businesses’ properties in Cuba during the Cuban 
Revolution—and subsequent regulations have thwarted the efforts of Cuban and 
U.S. scientists to collaborate on environmental or other professional and academic 
matters.1 There is essentially no intergovernmental environmental interaction 
between the United States and Cuba. The shared biodiversity of these countries, 
and in some cases that of other nations in the Caribbean and Gulf of Mexico 
regions, suffers as a result. 

Fortunately, some NGOs in the United States have had success over the years in 
working collaboratively with their Cuban counterparts on shared environmental 
issues. The experiences of such NGOs can inform a way forward in structuring 
an enhanced mechanism for bilateral cooperation. Also fortunately, on January 14, 
2011, the Obama administration announced new rules that ease some restrictions 
on U.S. citizens’ travel and remittances to Cuba, which will collaterally encourage 
more bilateral environmental collaboration as well. While these steps have created 
some space, given the political realities, a targeted environmental agreement is 
required to facilitate further mutually beneficial study, monitoring, and protection 
of shared biodiversity.

Urgent, Shared Environmental Problems

The most urgent environmental problems requiring bilateral action are broadly 
classified as disasters—both those that occur naturally and those that are man-
made. Hurricanes are the clearest examples of shared natural disasters. During 
the twentieth century, 167 hurricanes struck the U.S. mainland. Of these, 62 were 
major (categories 3, 4, or 5 on the Saffir-Simpson scale). During the same period, 
36 hurricanes, half of which were major, made landfall over Cuba. Because many 
hurricanes—Katrina and Ike being twenty-first century examples—strike both 
countries, there exists a shared need after such disasters to respond to the negative 
effects, including environmental problems created by rain, wind, and storm surges. 

Most major hurricanes occurring in the Caribbean during the past century 
have resulted in documented extensive perturbations of shallow-water marine 
ecosystems, particularly to coral reefs, seagrass beds, and coastal mangroves.2 
Aside from physical damage to such ecosystems from more turbulent water, 
hurricanes can also negatively impact water quality. On land, hurricane damage 
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to ecosystems can be even more severe than in the ocean. For example, damaged 
native vegetation will possibly be more prone to colonization by exotic, noxious 
species such as Australian pine and Brazilian pepper.3 While Cuban and U.S. 
scientists have shared motivation to assess, monitor, and remediate the marine 
and terrestrial ecosystems that are damaged by hurricanes, they currently cannot 
do so. 

Man-made environmental disasters, such as oil and natural gas leaks, can 
likewise be of shared concern to the Cuban and U.S. governments. The Gulf of 
Mexico is a rich source of oil and gas and will remain so for decades to come. 
According to the National Oceanic and Atmospheric Administration (NOAA), 
there exist nearly 4,000 active oil and gas platforms in the Gulf of Mexico off the U.S. 
coastline. Cuba also has plans for new oil and gas platforms off its northern coast.4 
Given the near- and long-term implications of gas, oil, and chemical dispersants on 
the Gulf of Mexico’s biodiversity, it is imperative for the economic and ecological 
wellbeing of both Cuba and the United States that exploration is pursued with 
enhanced safeguards to avoid the mistakes of past disasters, such as the dramatic 
explosion of the Deepwater Horizon oil rig. 

While Cuba and the United States are signatories to several international 
protocols for cooperation on containment of oil spills, there is scant cooperation 
between them on this front—although there were at least some low-level meetings 
between the countries after the Deepwater Horizon blowout.5 Given the potential 
of currents in the Gulf of Mexico to disperse spills from off the coast of one country 
to the waters and shores of the other, there were ongoing concerns about the 
possible reach of the disaster. Fortunately, relative to its potential, the Deepwater 
Horizon spill remained mostly contained.

However, with increased drilling in the area, including deep wells, more than 
luck will be needed to avert future disasters. Even if oil and gas leaks or spills 
are restricted to Cuban or U.S. waters, the negative environmental impacts can be 
important regionally. The two nations’ shared marine ecosystem is the foundation 
for the mid Atlantic and Gulf Stream fisheries. Many important commercial 
and sport fish species breed and feed in Cuban waters. So destruction of Cuban 
mangroves and coral reefs will impact stocks of species such as snapper, grouper, 
and tuna, along with myriad other animals, plants, and microbes that spend 
different parts of their life cycles in the territorial waters of each country.6 

Given that urgent environmental problems can arise rapidly and harm the 
economic and ecological health of the United States and Cuba, it is imperative that 
there should be a mechanism for rapid, joint response to these shared threats. 

Emergent, Shared Environmental Problems

Thankfully, urgent, shared environmental problems involving the United States 
and Cuba are not everyday occurrences. Nonetheless, every day there are numerous 
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environmental issues of concern to both countries that are of great importance in 
the medium to long term. Such problems center on the need to study, monitor, 
and assess the status of organisms and ecosystems that functionally exist in both 
countries. 

A complex mosaic of coral reefs, seagrass beds, and mangroves knit together 
the marine and coastal ecosystems. Some of the most extensive, best preserved 
coral reefs in the Wider Caribbean Region occur in Cuban waters, and extensive 
coral reefs parallel the Florida Keys in U.S. waters. Cuba has the largest extent of 
mangrove forests in the Caribbean, about 4,000 km², and Florida’s southwestern 
coast supports mangrove forests comprising about half the extent of those in Cuba. 
Seagrass meadows occur in shallow waters of both countries, stabilizing sea bottom 
sediments that could otherwise threaten coral reefs and providing breeding, 
feeding, and shelter grounds for myriad marine animals, plants, and microbes.7 

These ecosystems are threatened increasingly by habitat modification, the 
impact of tourism, overexploitation of marine fishes and other commercial seafood 
resources, the ramifications of climate change and rising sea levels, and pollution 
from land-based sources (e.g., unsustainable agricultural and forestry practices) 
and ocean-based sources (e.g., cruise ship waste). Increasing tourism especially 
threatens coral reefs. Despite some positive measures taken by the cruise industry 
in recent years, more cruise ships in the region still mean greater potential 
stresses to the marine and coastal environments. In addition to these and other 
shared ecosystems, many marine and terrestrial species are shared by Cuba and 
the United States. Examples include migratory, invasive, endangered, and disease 
vector species.

Migratory Species: Thousands of species of animals migrate between the two 
nations. Cuba provides key wintering habitats for 284 bird species that breed in 
the United States, such as black-and-white warblers. Many insects also migrate 
between the United States and Cuba, including the monarch butterfly. Fishes, such 
as the Atlantic bluefin tuna, swim through both Cuban and U.S. waters, while 
turtles, such as the hawksbill, share Cuban and U.S. marine habitats. Mammals, 
such as the Florida manatee, also swim between U.S. and Cuban waters. 

Invasive Species: Cuba and the United States share many of these problem 
organisms, which are among the most significant threats to native species and to 
ecological and economic wellbeing. For example, Hydrilla verticillata, an aggressive 
waterweed native to the Old World, displaces native aquatic plants and seriously 
disrupts recreational uses of lakes and rivers in Cuba and the United States.8 
Another example is the red lionfish, which is native to the Indian and Western 
Pacific Oceans but was released into the Atlantic Ocean from a home aquarium 
in Florida when Hurricane Andrew struck in 1992. Today, this venomous fish 
has spread along the U.S. Atlantic Coast as far north as New York and into the 
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Caribbean, including Cuban waters, voraciously eating native fish and creating 
major disruptions to coral reef ecosystems.9 

Endangered Species: Cuba and the United States share forty-nine animal 
species and eight plant species that are categorized as Globally Threatened by 
the International Union for the Conservation of Nature and Natural Resources 
(IUCN). Because only a small fraction of the world’s plants and animals have been 
assessed by the IUCN criteria, the actual number of threatened species that are 
shared by Cuba and the United States is certainly much larger. Even with what is 
known already, there exists a strong imperative for the two countries to cooperate 
on monitoring and protecting the threatened species for which they are joint 
stewards, including the West Indian walnut, the American crocodile, and the West 
Indian whistling duck.

Disease Vector Species: A good example of a shared disease vector is the Aedes 
aegypti mosquito. This species is the principal vector for the viruses that cause 
dengue fever, a non-curable, sometimes fatal disease in humans. In the Western 
Hemisphere, the disease is known to occur throughout much of Latin America and 
the Caribbean, including Puerto Rico and the Virgin Islands, but so far not in Cuba, 
and only rarely in the continental United States. But this situation could change. 
According to the Centers for Disease Control and Prevention, there is evidence that 
this mosquito is constantly responding and adapting to environmental changes. 
Cuba has one of the world’s best centers for dengue research with knowledge 
about how the island stays dengue free.10 Yet, Cuba and the United States are not 
working together on dengue, a shared and growing threat.

Both urgent natural and man-made problems, such as hurricanes and oil spills, 
as well as more gradual, less dramatic threats, such as habitat modification and 
pollution, threaten the native biodiversity shared by Cuba and the United States. 
These threats are exacerbated by the lack of active, ongoing bilateral scientific 
cooperation between Cuba and the United States in seeking solutions to such 
threats.

Current Situation of Environmental Cooperation

Both Cuban and U.S. environmental scientists are aware of the shared urgent 
and emerging environmental challenges outlined in the previous sections. 
However, many scientists on both sides of the Florida Straits remain frustrated that 
more cannot be done to identify, study, and solve these challenges in a collaborative 
fashion. On the other hand, there is increasingly a palpable sense among 
environmental scientists in both Cuba and the United States that the opportunities 
for bilateral collaboration are poised to expand. This was underscored by an April 
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2009 panel discussion on U.S.-Cuba relations concerning marine and coastal 
resources conservation hosted by the Brookings Institution and the Environmental 
Defense Fund (EDF). Among many notable elements of that event was the 
participation of U.S. government representatives (NOAA and the Department of 
State), which was a real breakthrough in expanding this discussion in the United 
States beyond the NGO community. 

A few months before the Brookings/EDF gathering, the American Council of 
Learned Societies/Social Science Research Council Working Group on Cuba and the 
Christopher Reynolds Foundation sponsored a two-day workshop. “Workshop on 
the Future of Environmental Collaboration between the United States and Cuba,” 
held in November 2008 in New York City, helped identify and define the issues 
that led to the Brookings/EDF event and to a number of others. This workshop 
was attended by thirty-two representatives of environmental NGOs and private 
philanthropic foundations. One of the outputs was a letter, dated December 11, 
2008, which was signed by twelve CEOs of environmental NGOs, addressed to 
then President-elect Barack Obama urging him to “take action to increase scientific 
exchange and collaboration between the United States and Cuba.” The letter 
specifically suggested

• issuing U.S. visas to Cuban scientists and conservation professionals;
• directing the U.S. Department of the Treasury’s Office of Foreign Assets 

Control (OFAC) to grant licenses to U.S. scientists and conservation 
professionals planning to collaborate with their Cuban colleagues;

• giving OFAC licenses to U.S. entities to enable Cuban scientists and 
conservation professionals to travel to third countries when U.S. funds are 
used;

• directing federal agencies, such as NOAA, to encourage more collaboration 
between U.S. and Cuban scientists and academic and conservation 
professionals; and

• amending OFAC regulations that govern educational exchanges between the 
United States and Cuba to allow more flexibility.

Another major “barometer” for sensing a momentum in the direction of 
greater environmental collaboration is a series of meetings—four to date—of a 
group that has come to be known as the Trinational Initiative for Marine Science 
and Conservation in the Gulf of Mexico & Western Caribbean. The Trinational 
Initiative’s objective is to encourage increased collaborations between the 
“trinationals”—Cuba, Mexico, and the United States—on marine research and 
conservation issues. Membership of the group currently includes eight Cuban 
organizations, ten Mexican organizations, and fourteen U.S.-based organizations. 

Another recent example of improved environmental collaboration between Cuba 
and the United States was the “U.S.-Cuba Conference on Hurricane Cooperation,” 
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sponsored by the Center for International Policy and held in December 2010 in 
Galveston, Texas. Participants from the U.S. private sector and policy makers 
and technical experts from both the United States and Cuba concluded that 
communication concerning hurricane forecasting and early warning between the two 
countries is excellent. However, due to current government policies, there is no ready 
mechanism for either country to aid the other in hurricane damage remediation. 
Bilateral cooperation in other arenas, such as counternarcotics,11 could provide some 
precedent for bilateral collaboration in hurricane recovery. 

It is still too early to fully understand how OFAC will interpret the updated 
Cuba policy announced by the Obama administration on January 14, 2011, which 
eased travel restrictions in an attempt to increase interactions between Cubans 
and Americans. These changes should have salutary effects on environmental 
collaboration between Cuba and the United States. Already, a number of people-
to-people OFAC-licensed programs have taken place or are being scheduled, and 
several of these are being conducted by organizations with an environmental focus. 
See, for example, advertisements for two programs being run by the American 
Museum of Natural History.12

Impediments to Enhanced Environmental Cooperation

Despite the success stories of various U.S.-based environmental NGOs, the 
realities of carrying out effective and timely collaborative projects between Cuban 
and U.S. researchers are nonetheless daunting for everyone concerned. The 
problems are especially acute for environmental NGOs that have little or no track 
record in working with Cuban counterparts and for U.S. government agencies 
with environmental responsibilities but without the authority to conduct joint 
projects with the Cuban government. Even U.S.-based NGOs licensed by OFAC 
to conduct environmental projects in Cuba with years of experience doing so 
are thwarted by administrative rules and procedures that limit the breadth and 
depth of collaborative initiatives working to address urgent and emerging shared 
environmental problems. These impediments emanate from both the Cuban and 
U.S. governments.

U.S. Impediments to Enhanced Environmental Cooperation 

Licenses for People: OFAC is the U.S. government entity that grants licenses for U.S. 
citizens to travel to Cuba, as described in the fifty-one-page document Comprehensive 
Guidelines for License Applications to Engage in Travel-Related Transactions Involving 
Cuba. These guidelines are periodically revised to reflect new policy directives 
from the White House, as they were most recently on April 19, 2011, with respect 
to regulations and policies governing purposeful travel, non-family remittances, 
and U.S. airports supporting licensed charter flights to and from Cuba. Getting 
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the appropriate license from OFAC is the first hurdle for U.S. citizens who wish to 
engage in environmental collaboration with Cuban colleagues, and it can be a very 
daunting process. While recent rule changes are very welcome and are improving 
options for licenses for such activities, there are still ongoing issues with OFAC. 
First, the regulations and policies are interpreted unevenly. As a result, some NGOs 
are required to have a specific license, while others doing the same sort of activity 
are allowed to proceed with a general license. Second, the length of time required 
to get a decision on a license application is unpredictable and can range from one 
month to one year or more, which makes it difficult to arrange all the other aspects 
of conducting collaborative projects (e.g., obtaining Cuban visas, securing permits 
to conduct projects in Cuba, arranging for funding, and scheduling travel and time 
in Cuba to do the project). 

Licenses for Equipment: Environmental research requires specialized equipment, 
ranging from handheld GPS units to deepwater submersibles. It is a complicated 
proposition to bring items into Cuba that are not carried in one’s luggage, and even 
items in the luggage can be problematic, such as GPS units, which are not allowed. 
It is only possible for U.S.-based environmental NGOs to send permitted large 
items, such as natural history specimen cabinets, if they have a license from the 
U.S. Department of Commerce’s Bureau of Industry and Security (BIS). BIS consults 
with the Department of Homeland Security and the Department of Defense before 
approving applications. In addition, BIS has approved the exports of aircraft 
or vessels on temporary visits to Cuba on a case-by-case basis, sometimes with 
additional authorizations needed (e.g., boats going into Cuban territorial waters 
from south Florida must get advance permission from the U.S. Coast Guard). While 
it is possible for established NGOs with solid partnerships with Cuban counterparts 
to export selected equipment for environmental research or monitoring purposes, 
it is by no means a speedy or certain process or one that includes selected critical 
items, such as GPS units. Impediments with respect to environmental equipment 
exports to Cuba are matters of both what is permitted and how expediently the 
shipment is approved. The current situation is inadequate for cases involving 
exports of equipment needed for responding to urgent environmental problems or 
for NGOs attempting to begin new projects.

Funding: Cuba has an excellent cadre of environmental professionals with a 
demonstrated capacity for conducting successful projects.13 Unfortunately, Cuba’s 
investment to date has been limited, and there is a chronic shortage of funding for 
the infrastructure, research, training, monitoring, and dissemination of research 
results for Cuban environmental projects that would be of shared interest for 
the United States and Cuba. U.S. funds that could support such environmental 
initiatives are potentially considerable, but they are severely limited currently due 
to OFAC restrictions on the amount of private funds that can be expended in Cuba 
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and the complete prohibition of U.S. government funds for such environmental 
projects. U.S.-based private foundations, including the John D. and Catherine 
T. MacArthur Foundation, the Christopher Reynolds Foundation, the Tinker 
Foundation, Inc., and the Andrew W. Mellon Foundation, have taken the lead in 
funding OFAC-licensed environmental projects in Cuba. More funding is needed 
to provide modern infrastructure and information technology; vehicles, vessels, 
and gear for field studies; and travel options for Cuban scientists and students 
to participate in workshops and conferences and to pursue formal and informal 
studies and internships abroad. 

Cuban Impediments to Enhanced Environmental Cooperation

Project Approvals: Environmental projects conducted in collaboration with Cuban 
organizations must be approved by an array of Cuban agencies—and at various 
levels within those agencies—depending on the nature of the project. This can 
be a daunting procedure for U.S.-based NGOs attempting to initiate collaborative 
activities in Cuba, but even NGOs experienced in the process of project approval 
can have delays and frustrations. Some of the impediments are related to technical 
problems (e.g., spotty Internet connections and difficulty transmitting large file 
attachments via email) or to changes in key administrative personnel at agencies. 
The most important Cuban agency for most projects is the Ministerio de Ciencia, 
Tecnología y Medio Ambiente (CITMA), but depending on the situation other 
entities must give high-level approval for environmental projects. For example, 
the Jardín Botánico Nacional (JBN) reports administratively to the Ministerio de 
Educación Superior, so projects with the JBN need to be approved by that ministry, 
in addition to CITMA. 

Projects taking place in Cuba’s numerous protected marine and terrestrial areas 
must be approved by the Centro Nacional de Áreas Protegidas (CNAP), which is 
part of CITMA. The major impediment with respect to conducting collaborative 
environmental projects in Cuba is what can be a complex, non-linear, and slow 
approval process. 

Visas: Once an appropriate OFAC license is obtained, a U.S. citizen must also obtain 
the appropriate visa from Cuba to enter the country and conduct the approved 
activity. In some cases, for example to attend a professional conference, this can be 
accomplished with a tourist visa, which can be issued by airline companies for a 
modest fee. However, for a U.S. citizen to engage in research activities, a research 
visa is required from Cuba, and this needs to be arranged through the Cuban 
counterpart’s organization, which can take up to thirty working days to process. 
The challenge here is that the collaborative activity for which the visa is sought 
must already have been approved by the Cuban counterpart organization, but that 
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to get the approval it is usually necessary to meet with and explain the project 
concept and to work out the specifics in person, thus creating a “catch-22” situation. 

Permits: Once projects are approved and research visas secured, the third category 
of impediment in Cuba for U.S.-based environmental researchers is to obtain the 
permits needed for implementing the project’s specific activities. Probably the key 
permits pertain to the conduct of field expeditions in collaboration with Cuban 
counterparts. Such permits require information about the individuals who will be 
doing the field work and a detailed schedule of sites they will visit and on what 
dates. However, the time it takes to get a permit approved often can affect the 
specific details in the permit application. For example, illness or other external 
factors may affect an individual’s availability (substitutions are not allowed) 
and natural events, such as hurricanes, may prohibit the expedition from going 
somewhere on the approved day. The high degree of specificity of information 
required, the relative inflexibility to modify what has been approved due to 
changing circumstances of personnel or weather, and the length of time to get the 
approvals of the permits impede research expeditions. 

Enhancements to Environmental Cooperation 

Nature knows no boundaries, and given the number and scale of environmental 
problems shared by Cuba and the United States, combined with the multitude of 
impediments to finding joint solutions to these problems, the best way to enhance 
environmental cooperation between the two countries would be through the 
establishment of a bilateral agreement on this theme. 

The ecological stakes are too high for Cuba and the United States to rely on 
anything short of a government-to-government accord to formalize, catalyze, and 
facilitate cooperation on environmental problems of mutual concern. Various 
models for such an agreement exist: the United States has joint statements on 
environmental cooperation with Spain and Italy, an agreement on air quality with 
Canada, and a memorandum of understanding on environmental protection with 
India, among others. 

Such a bilateral agreement could logically take advantage of the collective 
experiences of the U.S.-based environmental NGO community in conducting 
collaborative initiatives with Cuban counterparts over many years and, in some 
cases, decades. The focus of such a bilateral agreement should be on helping to 
facilitate the activities by NGOs that are currently underway and encouraging new 
initiatives by NGOs in consultation with and the approval of Cuban authorities. 
The elements of such an agreement should take into account the difficulties 
mentioned above and the following considerations:
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• Project Approvals: Before cooperative projects can begin, one or more Cuban 
agencies need to approve. It would be ideal to have this process more clearly 
defined and streamlined to minimize delays in getting approvals.

• Visas: Research visas for representatives of NGOs conducting approved 
projects should be expedited and ideally approved for multiple entries into 
Cuba, perhaps renewable annually for the duration of the project.

• Permits: Permits for all the components of projects (e.g., to collect specimens, 
to enter and collect or monitor in protected areas, to import research 
equipment, to export biological specimens, etc.) should be expedited for 
approved projects. 

• Licenses: The processes for obtaining the U.S. Department of the Treasury’s 
OFAC specific licenses and the U.S. Department of Commerce’s Bureau of 
Industry and Security licenses should be streamlined and more transparent. 

Cuba’s Ministerio de Relaciones Exteriores (MINREX) might logically take 
the lead on such a bilateral agreement. Any of several U.S. government entities 
could logically take the lead, such as the Department of State, NOAA, the Fish and 
Wildlife Service, or the Environmental Protection Agency. At the same time, efforts 
should continue unabated to promote the revision of U.S. government policies that 
currently impede greater bilateral environmental cooperation between the two 
countries. 

Cuba and the United States have the potential to work around their differences 
to respond to the threats to their shared biodiversity. And no matter what the 
trajectory of future official relations between the two countries, initial mutually 
beneficial steps concerning the environment can provide an important opportunity 
to address real shared problems while also building links and trust between the 
two societies that can provide some bedrock for future relations. 
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Water Diplomacy: Creating Value and Building Trust in 
Transboundary Water Negotiations

Lawrence Susskind and Shafiqul Islam

MOST difficulties in water negotiations are due to rigid assumptions about how 
water must be allocated. When countries (or states) share boundary waters, 

the presumption is that there is a fixed amount of water to divide among them, often 
in the face of ever-increasing demand and uncertain variability. Such assumptions 
lead to a zero-sum mindset, with absolute winners and losers. However, when 
parties instead understand that water is a flexible resource and use processes and 
mechanisms to focus on building and enhancing trust, even countries in conflict 
can reach agreements that satisfy their citizens’ water needs and their national 
interests. The Israel-Jordan Treaty of Peace serves as an excellent example of 
how value can be created and trust can be enhanced. It also demonstrates how 
innovative technologies and a collaborative administration can not only facilitate 
problem solving but also introduce important means for enhancing sustainable 
solutions that are acceptable to all sides. 

Lawrence Susskind teaches urban planning at the Massachusetts Institute of Technology and negotiation 
at Harvard Law School. 

Shafiqul Islam is a professor of civil and environmental engineering and water diplomacy at the Fletcher 
School of Law and Diplomacy at Tufts University. 

The sun rises over Lake Tiberias in Israel. Jordan stores water in the lake each winter as part of a 1994 agreement. Credit: Istock/compuinfoto
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Israel and Jordan: From War to Water Sharing

The two largest streams in the Jordan River basin—the Jordan River and the 
Yarmouk River (and the significant groundwater sources associated with them)—
are shared by Jordan and Israel. This situation posed serious challenges to the two 
countries as they each attempted to manage what they viewed as “their” water. 
From 1948 until 1994, the countries unilaterally tried to manage the available 
water to meet their development needs. Negotiations regarding how much each 
side could extract failed. As a result, both countries overdrew the water that was 
available, critically damaging the environment and their own long-term water 
security. 

In 1994, Israel and Jordan signed a peace treaty that included a detailed 
agreement regarding water sharing and seasonal transfers across borders, but 
within the basin. Although the agreement was bilateral and the three other riparian 
entities—Syria, Lebanon, and the Palestinian territories—were not included, given 
the political dynamics, it was a remarkable accomplishment. 

Technological and scientific creativity facilitated the section of the treaty 
dealing with water (Annex II). The treaty specifies that Israel may extract twelve 
million cubic meters (MCM) of water during the summer and thirteen MCM in the 
winter from the Yarmouk River. In exchange, Jordan is allowed to “store” twenty 
MCM of its water in Lake Tiberias in Israel during the winter. Israel agreed to 
help Jordan find additional water using desalination technology. This dovetailed 
nicely with Israel’s long-term desalination program. (In fact, in its recently released 
National Water Plan, Israel stated that it intends to meet 70 percent of its water 
needs through desalination by 2040). 

Because the negotiators realized the importance of acknowledging ambiguity 
and the different types of uncertainties, discussed below, they created a Joint 
Water Committee with three individuals appointed by each government to oversee 
implementation and address future challenges. According to Itay Fischhendler, 
this also allowed them to leave certain politically sensitive issues for a later 
date, avoiding backlash from domestic constituents and creating an agreement 
characterized in part by “strategic ambiguity.”1 This cooperative approach—
involving joint fact-finding and monitoring—appears to be the key to the longevity 
of the agreement. Even in the face of drought and water shortages, and while 
political conflicts and uncertainties continue to smolder, water professionals have 
kept working together through the Joint Committee. And with this important 
trust-building component of the agreement, the parties have been able to return 
to some of the issues that were uncertain or too politically sensitive to deal with 
when the treaty was first signed. 

Building relationships between governments, however, is not enough. There is 
an important role for “non-state” actors, such as water users, nongovernmental 
organizations, and networks of scientists and universities, to play in treaty 
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implementation that can add an important dimension to trust-building efforts. As 
we explored in our recent book,2 stakeholder networks are important to the success 
of adaptive management. They can provide on-the-ground feedback, especially 
as governments experiment with new technologies or ways of managing water 
supply and pricing. Often these civil society groups have detailed knowledge of 
what is actually happening as opposed to what was intended. In addition, their 
strong interest in promoting better outcomes can push governments to keep 
searching for “joint gain” solutions. In the Jordan River basin, nongovernmental 
organizations, such as the Friends of the Earth Middle East, convened experts and 
advocates from both sides that were very helpful to the negotiators. 

Uncertainty, Risk, and Opportunity 

When countries face contending water claims, one of the biggest obstacles 
to reaching an agreement is uncertainty. Specifically, there are three types of 
uncertainty: 

Uncertainty of Information: Parties are often unable to assign probabilities to the 
likelihood of particular events occurring. This type of uncertainty ranges from zero 
(in which they are completely confident about the forecasts), to intermediate levels 
(which involve events with known probability ranges), to high levels of uncertainty 
(in which they have almost no idea what the future holds). For example, in the 
arid Jordan River basin, it is difficult to predict next year’s rainfall by relying on 
historical records. 

Uncertainty of Action: Parties often cannot predict a cause-effect relationship, such 
as whether certain policies or programs will produce the results they desire. For 
example, authorities in Jordan and Israel planning to build dams have not been 
able to predict exactly how these would affect water quality. 

Uncertainty of Perception: This occurs when people “see” what they expect to see 
rather than what is actually there, which can happen when questions are framed 
in ideological or political terms. 

All three types of uncertainty shaped the water-management decisions facing 
Jordan and Israel from 1948 to 1994. Uncertainties of information and action meant 
that neither state felt secure offering options that might limit access to what they 
viewed as “their” water. Uncertainty of perception led planners to mistrust the 
other side and focus on their own country’s political positions instead of trying to 
meet the concerns of their negotiating partners.

It is not possible to eliminate uncertainty. For example, extensive data analysis 
and modeling based on historical records will not help water planners “know” the 
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future. Nevertheless, policy makers and planners can use uncertainty to generate 
opportunities for value creation. And, periodic reassessment in light of actual 
results is often required to adapt and ensure positive outcomes. Moreover, it is 
important for representatives of the parties to undertake these scientific analyses 
together. This helps them learn to trust the process and each other. Israeli and 
Jordanian officials have cooperated—explicitly and tacitly—for several decades, 
building trusting relationships that have been essential to the longevity of their 
peace agreement.

The Role of Science in Water Diplomacy 

Scientific and technical knowledge is important in water negotiations, but not in 
the ways it has often been used. It is counterproductive to use scientific information 
to justify arbitrary (political) decisions. For example, scientific information about 
water has increased dramatically over the last several decades, but our ability to 
manage water resources has not improved proportionately. There is a difference 
between knowledge of water as an innate object and knowledge of water as a 
multifaceted resource. For example, our understanding of the atmospheric and 
hydrologic processes related to water (as an object) has significantly improved; yet, 
thousands of people die and billions of dollars are lost every year because of our 
inability to fully anticipate when floods and droughts will occur. Simply connecting 
experts, creating more scientific knowledge, developing more formidable modeling 
capabilities, and sharing data is not enough to improve water management. We 
need more effective ways of creating actionable knowledge that is trustworthy, is 
easily communicated, and will be used by all sides to enhance policy and program 
implementation.

Again, for scientific or technical information to be trusted and used, it must be 
generated collaboratively. Scientific findings related to water usually hinge, in part, 
on nonobjective and value-laden judgments such as what to measure, how to value 
competing uses (e.g., conservation versus agriculture), how to scope a study (e.g., 
what geographic and time horizons to use), what indicators and models to employ, 
and what to do about missing data. Judgments like these need to be transparent 
and should be made in consultation with those who will be affected by the results. 
Scientific or technical analyses can help lead to the creation of value, but only 
when they are perceived as mutually beneficial. Uri Shamir, an Israeli negotiator 
who worked on the 1994 water agreement, noted that “The joint work in the field 
[measuring stream flows and planning projects] remained a major confidence 
building measure (CBM) during the years of the negotiation process. The veracity 
and accuracy of the data provided by one party was continuously examined and 
often questioned by the other, but this did not undermine the basic mutual trust 
between them.”3 
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Trust in the process of collecting data and creating knowledge is especially 
important when parties are generating creative options aimed at increasing value. 
While it may be helpful to have a skilled facilitator in water negotiations at every 
scale, in cases where technical issues are being negotiated it is essential to have 
a facilitator with a substantial scientific and technical background. With such 
assistance, the parties can create value by identifying changes in practice or policy 
that will be mutually beneficial. For example, changing the price of water can alter 
demand, which in turn can increase short-term supply. Similarly, identifying new 
technologies (and their costs and benefits) can change the dynamics of overall 
supply and demand in a basin. Thus, it is important to bring scientific knowledge 
and ideas into all water negotiations, but not merely to justify decisions that have 
already been made by one side. Rather, trusted scientific input should be used 
during the “inventing” stage when stakeholders can use reliable information to 
formulate creative trades collaboratively.

Value-Creating Approaches to Water Negotiation 

Zero-sum thinking emerges when people conceive of water as a fixed resource—
one provided by nature in a given quantity that is either static or diminishing. 
Based on these assumptions, diplomats often focus on what share of the existing 
water will be given to each entity. Negotiations of this type typically involve 
decision makers who are political leaders focused on preserving sovereignty and 
maintaining state security. They are often unprepared to think about improving 
the overall efficiency of water use, which, in effect, can “create” more water. 

During the 1950s, the United States mediated negotiations between Israel and 
Jordan. Both sides primarily focused on which country would get what share 
of the water in the Jordan River basin. Although the mediator made numerous 
suggestions regarding the benefits of enhanced cooperation (such as using Lake 
Tiberias as a common reservoir for water storage), political concerns led both 
countries to reject these ideas and instead focus exclusively on the volume of water 
allotted to each side. Even if this line of negotiation had succeeded—which it did 
not—it would have produced a sub-optimal outcome. Such an agreement would 
not have encouraged either side to look for creative ways of increasing or reusing 
available supplies, and therefore would have done nothing to help either party 
deal with population increases, drought, or decreasing environmental quality. 

Escaping the trap of zero-sum thinking means recognizing that water is not a 
fixed resource. When water is conserved or used more efficiently, it is as if more 
water were added to the supply side of the equation. Since the 1950s, Israel has 
worked to develop new technologies, such as drip irrigation, that use much less 
water than traditional methods. Jordan and Israel have both worked to improve 
their water infrastructure so less is lost to leakage and evaporation. Both Israel 
and Jordan also reclaim wastewater for agriculture and desalinate seawater. These 
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methods formed an important part of the 1994 peace treaty, where Israel received 
groundwater rights in exchange for increasing the supply of desalinated water that 
it could share with Jordan. 

In addition to creating multiple uses of water through technological innovation, 
countries or states may create flexibility merely by living up to treaty agreements. 
In the 1994 treaty, the two countries promised to work together to create storage 
capacity for Jordan. Because Jordan has highly seasonal flows and no water storage 
capacity, the Jordanians needed a system that allowed them to transfer water 
into Israel’s Lake Tiberias in the winter. They had to be able to count on Israel 
to release that water back to Jordan during the summer. Because the Jordanians 
believed that the treaty would be honored, they now have the water they need 
during the summer. Thus, more water was not actually created through this 
storage-and-release commitment, but the arrangement allowed more effective use 
of the available supply. If negotiators from different countries can focus on ways of 
increasing their “virtual” water supplies through cooperation, then they are not as 
likely to get bogged down in disputes over who gets how much of a limited supply. 

The best opportunities to create value come when countries negotiate linked 
agreements (i.e., when multiple issues are considered simultaneously). While a 
country might not prefer to forego any of its surface water, it might be willing to 
exchange a modest amount of surface water for an increased share of groundwater 
over the long term. Since most states sharing basins have different needs, 
preferences, and capabilities, it is almost always likely that linking issues will open 
up value-creating opportunities. Such linkages do not have to be confined narrowly 
to the water domain. Prior to the 1994 Israel-Jordan treaty, the two countries 
disputed two bits of territory, one in the Araba/Arava Valley south of the Dead Sea 
and the other in the Baqura area near Lake Tiberias. Ultimately, Israel conceded 
the land in the south in exchange for Jordan giving Israel the right to continue 
extracting groundwater there. Israel also conceded certain land in the north while 
Jordan granted Israel the right to continue agriculture there for twenty-five years. 

Using a Cooperative Approach

The case of Jordan and Israel shows how even countries at war can negotiate a 
water agreement if it is framed in non-zero-sum terms and trust continues to be 
built over time. And that is not the only case of a treaty that has succeeded against 
all odds to bridge conflicting water interests; the Indus Waters Treaty between 
India and Pakistan and the Ganges Water Treaty between Bangladesh and India 
are other examples. Despite dramatic differences in these instances, all three 
negotiations succeeded because the parties involved were able to treat water as a 
flexible resource and meet conflicting interests simultaneously. 

The critical ingredient in these successful non-zero-sum negotiations is trust—
not trust in experts, but trust in a process for creating new knowledge and 
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confidence that all parties will do what they promise. While boundary-crossing 
water negotiations will always be difficult because competing interests are involved,  
it is possible to use a cooperative approach that can benefit all parties. 
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Rediscovering Eastern Europe for Science Diplomacy
Marek Konarzewski and Grażyna Żebrowska

ON June 4, 1989, Poland enjoyed the first partially free parliamentary elections, 
which paved the way to the fall of Communism in what was then the Eastern 

Bloc. The elections were preceded by the Round Table Talks between the opposition 
and the government, which engaged representatives from two very different 
political camps. Nevertheless, many of the participants of those historic talks 
had something important in common—they shared experiences gained through 
academic exchange programs offered by Western countries, such as the Fulbright 
Program. Even during the coldest periods of the Cold War, these programs 
remained a lifeline for the exchange of ideas among young scholars. Although the 
direct influence of these experiences is hard to gauge, it is quite telling that many 
of the individuals involved in the profound political changes that swept through 
Central and Eastern Europe in 1989 and 1990 were alumni of such programs.

Twenty years later, Poland and other former countries of the Eastern Bloc are in 
a completely different political and economic setting. Poland, along with ten other 
countries, joined the European Union in 2004. Bulgaria and Romania followed suit 
in 2007. Programs providing opportunities for academic and scientific exchange, 
both transatlantic and within Europe, are stronger than ever. Every year some 1.5 

Marek Konarzewski is the Science and Technology Minister-Counselor at the Polish Embassy in  
Washington, DC. 

Grazyna Zebrowska is the Science and Technology Affairs Advisor at the Polish Embassy in  
Washington, DC. 

Scientists in Belarus and Poland have worked together, despite political strains, to protect the European bison in the Bialowieża Primeval Forest, 
which straddles the border between the two countries. Credit: Karol Zub
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million European students and scholars visit partner institutions across the EU 
and the United States. East of the EU, however, there are six countries—Armenia, 
Azerbaijan, Belarus, Moldova, Georgia, and Ukraine—that gained independence 
after the fall of the Soviet Union but did not join their western neighbors in 
participating in European integration. Also, until now, their intellectual elites, 
members of academic and research communities, have not become a part of the 
expanding European and transatlantic market of knowledge, skills, and ideas. At 
the same time some of those countries, most notably Belarus, have succumbed to 
authoritarian regimes and are becoming extremely difficult partners for political 
dialogue. 

In many respects, history may repeat itself. Once again, communication in the 
form of scientific and academic exchange may facilitate otherwise difficult contacts 
and help grow grassroots efforts in civil societies. The virtues of such collaboration 
are manifold. By definition, scientific enquiry is based on a commonly accepted 
foundation of mutual trust and honest criticism, which is the essence of the peer 
review process. While this process is far removed from political connotations, it 
creates a climate for building open, democratic societies. Furthermore, many major 
scientific—but also socially important—issues, such as the loss of habitats and 
biodiversity, epidemiologic threats and others, do not respect national boundaries. 
Therefore, they can only be solved through international collaboration.

The idea of inviting Eastern neighbors of the EU to join in scientific and academic 
collaboration is not a new one, and from the very beginning it has been envisaged 
as a component of the EU initiative called the Eastern Partnership Program (EaP). 
In a nutshell, EaP aims to “advance the cause of democracy, [and] strengthen 
stability and prosperity, bringing lasting and palpable benefits to citizens of all 
participating states,” as stated in the Joint Declaration signed by representatives of 
the EU and six countries invited to join the EaP in spring 2009. The Declaration also 
states that the EaP would seek “to support political and socio-economic reforms, 
facilitating approximation and convergence towards the European Union.” Apart 
from political declarations, the EaP also offers new financial resources to the six 
EaP countries. The European Commission earmarked some €1.2 billion for the 
period 2011-2013 for cooperation between EU and the EaP countries. If partly 
allocated to programs related to science and academic policy, such resources will 
certainly be sufficient to establish strong science and technology and academic 
exchange collaboration. 

The need for cooperation and policy dialogue under the EaP on education and 
research has been confirmed in September 2011 during the EaP Summit held in Warsaw, 
Poland. Broadening and opening European mobility programs for countries invited 
to the EaP will require additional funding in the upcoming EU budget for the 
period 2014-2020. In particular, it is extremely important to invite EaP countries to 
the flagship EU Program, Horizon 2020—the follow-up to the previous seven EU 
Framework Programs that fund research and innovation.
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Meanwhile, however, the only major EU exchange program that is being 
considered for opening to participants from EaP countries is the Erasmus scheme. 
Since its initiation in 1987, almost 2.2 million students have participated in this 
program, engaging more than four thousand higher education institutions 
from thirty-three countries (the twenty-seven EU Member States, Croatia, Iceland, 
Liechtenstein, Norway, and Turkey. Switzerland became the thirty-third country to join 
Erasmus in 2011). The European Commission expects the number of students to 
increase to 3 million by 2013. This would include five hundred additional slots in 
the Erasmus Mundus program for students from the Eastern Partnership, which 
is currently under consideration. “We should all admit that contacts established 
amongst students influence the implementation of our policies,” noted Jan 
Truszczyński, Director-General of the European Commission’s Directorate-General 
for Education and Culture, during the conference Go East Erasmus recently held in 
Białystok, Poland, located just twenty-five miles west of Polish-Belarusian border. 
The Białystok conference, organized under the auspices of the Polish Presidency 
of the EU Council, attracted representatives from Austria, the Czech Republic, 
Lithuania, Latvia, Denmark, Ireland, Holland, Armenia, Azerbaijan, Georgia, and 
Moldova. “I am convinced the time has come to launch a discussion on the more 
extensive inclusion of the Eastern Partnership countries in the European Union’s 
mobility programs,” noted Barbara Kudrycka, Polish Minister of Science and 
Higher Education, in her opening remarks. These sentiments resonated throughout 
discussions held later during the 2011 EaP Summit in Warsaw.

For the time being, however, the concrete possibilities of international scientific 
and academic exchange available to EaP countries still remain largely unused. For 
geographical, social, and historical reasons, most of them engage Polish institutions 
of research and higher education. Poland shares a long border with Belarus and 
Ukraine, which is now also an eastern EU border. However, until World War II, 
large western parts of both countries belonged to the Polish state. After World War 
II, borders moved considerably westwards, but there are still strong Belarusian and 
Ukrainian minorities living in Poland and serving as a bridge between the states. 

All this predisposes Poland to become a natural driver of promotion of science 
policy towards its eastern neighbors. Perhaps there is no better location than the 
small town of Bialowieża, where the need and potential for cooperation can be 
seen first-hand. Bialowieża is in the heart of the Bialowieża Primeval Forest—the 
remaining 200-square-kilometer patch of untouched woodlands, which centuries 
ago covered central Europe. Protected by Polish kings as their hunting ground, 
it escaped logging and replanting and boasts the wealth of old tree stands and 
hundreds of animal species rarely seen elsewhere. The most famous species is the 
European bison, brought from the brink of extinction in Bialowieża in the 1930s 
from a herd of just a dozen bison collected from zoological parks. 

Despite the turbulent history of the region, restoration of European bison has 
become one of the greatest success stories of animal conservation. After World 
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War II, the Bialowieża Primeval Forest remained separated by the political border, 
with two-thirds of the area on the Belarusian side. Furthermore, in 1981, a year 
marked by the introduction of martial law in Poland, the Soviet Union reinforced 
the border with a high, impenetrable fence. The fence was meant to fend off any 
human intrusion, but it also separated free-ranging Polish and Belarusian bison 
populations. Under such difficult circumstances, survival of European bison 
totally hinged on a close collaboration between Polish and Belarusian researchers, 
and remains such to this day, despite otherwise uneasy political relations between 
two countries. 

The need for protection of a “flagship” species, such as European bison, has 
attracted a lot of public attention and has repeatedly proved an effective facilitator 
of trans-border collaboration. It has been well appreciated and funded under 
successive EU framework programs, which allowed for continuous training, 
exchange of staff, and trans-border application of research techniques, such as 
tracking bison fitted with radio transmitters. Research projects carried out at the 
Mammal Research Institute, Polish Academy of Sciences in Bialowieża (MRI PAS), 
have catalyzed collaboration not only between Polish and Belarusian researchers 
but through a wide network involving European and American partners, thus 
exposing institutions from EaP countries to a truly international scientific 
environment. Conservation research has also greatly facilitated collaboration 
reaching far beyond scientific issues. For example, the EU-funded project Land of 
the Bison, spearheaded by MRI PAS, covers not only matters related to management 
of wild European bison herds, but also development and implementation of the 
best environmentally-relevant governmental practices at the local level. 

MRI PAS is a prominent example of a research institution heavily involved 
in a solid, trans-border collaboration with EaP countries. It is important to note, 
however, that along both sides of the eastern EU border there are many more 
academic and scientific centers located in major cities, such as Białystok, Grodno, 
Brest, Minsk, Lublin, and Lviv, that present still largely unused potential for 
effective academic and scientific collaboration. Some Polish institutions, most 
notably the University of Bialystok and the University of Marie Skłodowska-Curie 
in Lublin, have already undertaken the effort to create specialized institutes of 
Eastern studies, focused on Eastern European countries, particularly Belarus and 
Ukraine. The institutes are intended to be multi-disciplinary hubs of international 
collaboration between scholars from EaP countries and elsewhere, particularly 
the EU and the United States. For students from EaP countries, they will offer 
programs on trans-border relations and orientation training, predisposing them to 
venture to other collaborating institutions. 

The above projects, and any other initiatives for successful engagement of EaP 
countries in scientific and academic collaboration, clearly hinge on the creation of an 
easily accessible and transparent system of funding. Even though declarations for 
a substantial increase of funding within EU programs look very promising, for the 
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time being, there are few solid offers. It is difficult for EaP countries to participate 
directly in EU grants due to extremely formalized rules and often difficult-to-meet 
fixed schemes concerning the distribution of funds. To be effective towards EaP 
partners, EU programs must become less bureaucratic and more flexible. Perhaps 
the way to go is to create smaller funding instruments, customized to the needs of 
the recipient communities from EaP countries. The EU may be already on the right 
track in this regard by establishing a European Endowment for Democracy, a new 
initiative endorsed by EU member states in June 2011.

Meanwhile, however, scholars and students from EaP countries can only count 
on a few available funding schemes. Applicants from EaP countries are eligible 
for the Lane Kirkland Scholarship Program funded by the Polish-American 
Freedom Foundation and administered by the Polish-U.S. Fulbright Commission. 
This program includes two semesters of study at Polish universities and two- to 
four-week professional internships in public and private institutions. It is mainly 
provided to those interested in administration, management, or social studies. 
Similar Polish schemes of a scale of up to twenty participants are offered by the 
Mianowski Funds, sponsored through the Polish Ministry of Foreign Affairs. The 
Kalinowski Fund, created by the Polish government in 2006, supports the largest 
number of students, sixty to seventy a year, mostly from Belarus. There are similar 
programs facilitating foreign study in Estonia, Ukraine, and the Czech Republic. 

Undoubtedly, larger involvement of the United States would be a very positive 
development. It could start with an extension of the Edmund S. Muskie Fellowship and 
by extending the highly successful Fulbright Program to undergraduates and graduates 
from the most needy EaP countries, particularly Belarus. There is also a great potential 
for multilateral Polish-U.S.-EaP academic and research programs that could engage 
American institutions specializing in Eastern European studies. Likewise, there is ample 
opportunity for collaboration in research, for example on environmental and energy 
security issues, which would attract attention from U.S. partners. Perhaps the network of 
European Union Centers of Excellence, located at ten prominent U.S. universities 
and founded by the Delegation of the European Union to the United States, is best 
suited for engagement in activities with EaP countries.

It must be kept in mind, however, that insufficient availability of exchange programs 
is not the only obstacle slowing the pace of the development of collaboration with EaP 
countries. The critical condition for the success of any collaboration is the existence of 
a genuine, common interest. This must still be reinvigorated, as exemplified by the 
difficulties with using all the resources allocated by the Polish Academy of Sciences 
towards collaboration with EaP partners. For understandable reasons, Polish researchers 
primarily seek collaboration with the strongest EU and American counterparts, which, 
despite financial incentives, leaves little interest in seeking collaboration east of Poland. On 
the other hand, many researchers from EaP countries remain discouraged by the demands 
of the peer review process or expensive and protracted procedures to acquire a visa to 
enter the EU or the United States. Thus, the prospect of collaborating with Western 
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partners is not always as obvious to them as one might think. At the same time, 
many research institutions in EaP countries keep close ties with their Russian 
counterparts, which—unlike collaboration with the West—does not pose cultural 
and formal barriers. For all these reasons, invitation to collaboration must start 
with expression of interest on the part of the EU and the United States rather than 
EaP partners.

In summary, the need for integration of EaP countries into an international system 
of academic and research collaboration has already received a lot of recognition at the 
political level. This recognition must be translated into concrete offers of attractive and 
easily accessible exchange programs, which help to bring research and higher education 
of the EaP countries into line with EU standards. However, the success of this endeavor 
depends on effective identification of areas of common interest and capable institutions. 
The concerted international initiatives by the EU and the United States can create 
professional relationships that could play a vital role not only bolstering the academic 
systems of EaP countries, but also helping guide them toward a more prosperous,  
democratic future. 

This article originally appeared in the March 2012 issue of Science & Diplomacy.
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SAFARI 2000: A Southern  
African Example of Science Diplomacy 

Harold J. Annegarn and Robert J. Swap 

THE power of science diplomacy to improve international relations has drawn 
growing interest in diplomatic and scientific circles.1 Naledi Pandor, South 

Africa’s former minister of science and technology, extends the activist role of 
science to encompass a transformative developmental agenda, by arguing that 
science policy in South Africa’s post-apartheid era should aim “to develop, for 
the first time, relations with African partners, but also to leverage international 
partnerships and investments in support of national programs and capacity 
building.”2

International collaborations between scientists range from informal, bilateral 
interactions between groups of individuals to large, formal intergovernmental 
programs, such as the CERN supercollider or the recently announced Square 
Kilometer Array (SKA) astronomy project. At an intermediate scale are 
collaborations between multiple institutions in the form of regional science 
campaigns, such as the Southern African Regional Science Initiative (SAFARI 
2000), which from 1998 to 2003 brought together two hundred scientists across 
sixteen countries. This article examines the role that such regional networks can 

The SAFARI 2000 plan for the airborne sampling campaign across southern Africa to better understand the effect of aerosol and trace gas emissions. 
Credit: SAFARI 2000 Science Plan, Gabarone, Botswana, 1999

Air
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play in creating necessary and enabling conditions for favorable science diplomacy 
outcomes.

The Nature of International Scientific Relationships

Typically, the relationships formed between the initiating scientists and the 
governments, institutions, and individual scientists in the host countries fall into 
one of three types:3

• Exploitative, where the powerful participant benefits at the expense of the 
less powerful (or less well resourced).

• Transactional or instrumental, usually on a fee-for-service basis. 
• Transformational, with a more open, mutually beneficial process.

In exploitative scientific engagements, one country’s institutions may send 
researchers into other countries with preset scientific agendas and finalized 
budgets, just to collect data. The researchers subsequently interpret and publish the 
data without further participation by host country scientists, beyond a perfunctory 
footnote acknowledgment. Participation of the host country members is limited 
to transactional arrangements of local logistics and incidental labor. The time 
cycles and logistical constraints often inhibit participation in formulating projects, 
and funding agencies make no provision for such preliminary engagements. The 
language of the granting contracts, particularly for government funding, precludes 
use of funds by persons who are not citizens of the funding country. Such projects 
engender mistrust and are damaging to science diplomacy.

While transactional scientific engagements have more local involvement, little effort 
is made to engage the local scientists as intellectual partners or to nurture local 
students and institutions. Again, planning and budgeting for such projects tend 
to take place in the developed country, ahead of any involvement of institutions 
in the host country. Such arrangements may generate some income for the local 
host organization and allow for incidental academic contact, but they make no 
provisions for developing longer-term relationships as the basis for a partnership. 
In unfavorable cases, a transactional type expedition could exploit scientific 
opportunities at the expense of local scientists and institutions, leaving a sense of 
deprivation, exploitation, and distrust. In better cases, there may be some spinoff 
capacity building that occurs as a result of the host country’s participation.

In the context of scientific relationships between developed and developing 
regions, if scientists in the developed world follow the business-as-usual model, 
then the result is likely to be exploitive science at worst or transactional science at 
best. The inherently extractive conditions of grants often restrict the possibilities 
for partnerships. 
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Alternatively, transformative scientific relationships are founded on shared 
moral principles. In systematic and transformative relationships, Hugh Socket 
argued, “the parties share responsibility for planning, decision making, funding, 
operations and evaluation of activities, and where each institution is transformed 
through the relationship.”4 When one member is at risk of exploitation because of 
significantly weaker power and resources, such shared responsibility is crucial. 
More importantly, shared responsibility contributes to science diplomacy.

The organizational structure that seems best able to foster partnerships (and 
by implication science diplomacy) is what Fredrik Söderbaum termed a regional 
research programme and project network.5 This type of network is decentralized and 
horizontally structured. It has defined aims, primarily to build research capacities, 
produce new research results, and enhance “research cooperation, communication 
and contact.”6 It seldom comprises an autonomous institutional structure, apart 
from participants who take responsibility for coordination and fund management.

If the network is to be transformative, then additional players must be able to 
enter at any stage. The trust implied by allowing less able or less well-resourced 
participants into a network characterizes a transformative network. Unlike tightly 
controlled, centralized planning, a flexible network is exactly what makes possible 
richness, diversity, and the evolution of science diplomacy. This additional feature 
of open membership leads to a definition of a flat and open research network.

With the conceptual tools outlined here, an alternative approach to the design 
and implementation of collaborative international science projects is envisaged, 
in which conditions favorable for science diplomacy can be nurtured, without 
compromising the quality of the scientific endeavors. 

SAFARI 2000—An Example of Science Diplomacy in Action

Conducted between 1998 and 2003, SAFARI 2000 was a multinational 
environmental and remote-sensing field campaign that observed a broad range 
of phenomena related to land-atmosphere interactions and biogeochemical 
functioning across southern Africa. 

SAFARI 2000’s central scientific objective was to better understand how aerosol 
and trace gas emissions affect local and regional climate and ecosystems. The 
initiative traced atmospheric emissions from sources to deposition and involved 
coordinated satellite, aircraft, and ground-based observations during intensive 
field campaigns and long-term monitoring at core ground sites across the Southern 
African Development Community (SADC) region. The main campaign took place 
from August to October 2000, with shorter summer field campaigns in March 2000 
and February 2001. Approximately two hundred scientists participated, including 
twenty-five graduate students, from sixteen countries and with fifty institutional 
linkages. Findings were reported in three separate thematic journal issues and 
now total more than 180 refereed articles. 
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The principal international funders were the U.S. National Science Foundation 
(US$3 million) and the U.S. National Aeronautics and Space Administration (NASA) 
(because SAFARI 2000 occurred before federal cost-accounting standards were 
applied, it is difficult to quantify NASA’s contribution; however, direct grants to 
universities and indirect support through civil servant personnel dedicated to the 
larger initiative or in-kind over the five-year period is conservatively estimated by 
SAFARI 2000 project leadership to be approximately US$16 million). South African 
funding was provided by the Department of Science and Technology (US$0.7 
million) and the national electrical utility company, Eskom (US$0.4 million). The 
conservative nature of this estimate reflects the difficulties in accounting for the 
human and social capital provided by all participants.

International and Institutional Participation
SAFARI 2000 originated at an informal meeting of U.S. and South African 

academic and state scientists held at the University of Virginia in February 1998 as 
an idea for a coordinated space, airborne, and ground observation campaign across 
southern Africa, with the primary aim of validating images from instruments on 
board the NASA Earth Observing System (EOS) Terra Platform. From the outset, 
lead scientists within the NASA EOS were open to notions of science diplomacy 
as they unfolded during SAFARI 2000. Likewise, South African participating 
scientists framed the emerging collaboration as a partnership, in which South 
Africa would invite and host international scientists to participate in the regional 
campaign.

Further planning meetings and campaign rehearsals took place in the United 
States, South Africa, Botswana, Zimbabwe, Namibia, and Mozambique. The base for 
ground operations was established at a central location—Polokwane International 
Airport in Limpopo, South Africa—facilitating airborne access to several parts of 
the region. Aircraft from the United States (including NASA’s ER2 high-altitude 
surveillance aircraft), United Kingdom, South Africa, and Australia participated. 
Results meetings took place in Zambia (first), Mozambique, South Africa, and the 
United States. 

Throughout the campaign participating scientists led public outreach activities 
focusing on youth. Principal investigators also presented the project to the cabinet 
of the South African government. (Then Deputy President Jacob Zuma chaired the 
cabinet meeting. The principal investigators, including the senior scientist from 
NASA, felt flattered by the high-level political interest, naively unaware that the 
interrogation had been motivated by serious geopolitical concerns of the South 
African and regional governments. Fierce debate had ensued within the cabinet 
on whether U.S. activities in the region, with satellites and high-altitude aircraft, 
were part of a surveillance program that could be used to the disadvantage of the 
less-developed countries in climate-related negotiations. Some cabinet members 
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argued for immediately terminating further cooperation with the United States in 
this campaign. However, SAFARI 2000 was allowed to continue.) 

Organizational Structure of SAFARI 2000
A small leadership group, comprised of experts from southern Africa, Europe, 

and the United States, initiated the planning by engaging the regional science 
community in dialogues and workshops at venues across the region. A consensus 
approach refined the science objectives around the theme of land-atmosphere 
interactions in southern Africa. A larger advisory group of funded principal 
investigators from the United States, Europe, and Africa supported the leadership 
team. Regional science-interest groups, identified by personal and professional 
networks of the core team, were invited to participate. As trust building continued, 
participants new to SAFARI 2000 were asked to identify and recruit other 
researchers, practitioners, and governmental representatives.

Participation in SAFARI 2000 required an explicit commitment to the 
collaboratively developed open data policy and the principles of an open research 
network. Neither budget size nor limited material or human resources restricted 
participation. Participants were encouraged to adhere to the principles of respecting 
existing scientific capacity; working toward establishing a lasting intellectual 
legacy; and conducting socially relevant science (determined in consultation with 
scientists and administrators from the region as part of the planning process).

At a general meeting of participants in Botswana during July 1999, the parties 
present formalized the SAFARI 2000 management structure and science plan. 
They approved a flat management structure of an executive committee of five 
members, and a science steering committee, representing major funded projects 
(with a threshold of US$100,000), country representatives (open to all eleven SADC 
countries, whether or not they were present), and nominated representatives. 
Participation in the steering committee was kept open, thereby creating enabling 
conditions for researchers to conduct scientific experiments with their own 
resources or by joining core experiments without incurring fees or overhead 
charges.

In keeping with the notion of a self-administered network, participating 
scientists, not funding agency administrators, convened the workshops and 
planning meetings. Although not all SADC countries or interest groups ultimately 
participated, the size of the already large science steering committee was not 
constrained by limiting its membership. Unwieldy though such large committees 
can be, in terms of enhancing research cooperation, the benefits to science 
diplomacy were invaluable. In the absence of resentments of exclusion, positive 
responses of open cooperation flourished. 
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Nature of Partnership
From the outset, initiating scientists framed the project as a partnership in 

which the participating international agencies and scientists would be the guests 
of the African host countries. This arrangement precluded transactional contracts, 
in which parties with large financial resources could become dominant partners. 
Explicit in the notion of a guest-host relationship was an insistence that guests 
recognize existing human resource capacity in the host region, rather than 
starting with a presumption of developing capacity. As a reciprocal obligation, 
hosts would endeavor to facilitate all guest requirements, such as visas, research 
permits, customs requirements, and logistics. For example, the SAFARI 2000 hosts 
arranged with the South African government for a waiver of all landing fees and 
of all import duties on temporary equipment imports and on otherwise taxable 
commodities (such as 40,000 liters of high-octane fuel for NASA’s ER2 aircraft).

Science Planning and Social Engagement
In keeping with the principle of equity, instead of all planning taking place in 

the United States as the initiating country of the project, collaborative planning 
meetings rotated between Washington, DC, Denver, Colorado, and locations in 
Botswana and South Africa. Local officials and academics in Africa, who would 
not have been able to attend planning meetings abroad, were able to participate 
at the African venues, which ensured a broader base of local participation at a 
much earlier stage of the project than would otherwise have been the case. While 
consensus building took time, these collaborative workshops resulted in an 
overarching science plan and, importantly, the open data plan that all scientists 
present had a voice in helping to shape. The SAFARI 2000 science plan served as 
an umbrella document for prospective participants and a scientific context for 
garnering financial support for their involvement.

Similarly, after the intensive field campaign, results meetings took place in the 
African host countries (the first one was held in Siavonga, Zambia, in September 
2002) before researchers presented findings at international science meetings in the 
United States and Europe. Inevitably, this rotation of meetings to Zambia, Botswana, 
and Mozambique was less convenient and more expensive compared with possible 
venues at some central location in the United States. However, material costs were 
outweighed by the less tangible but more crucial benefits to science diplomacy: 
these planning and reporting processes gave recognition to the criteria of equity 
and integrity that helped establish SAFARI 2000 as a transformational partnership.

During the planning process scientists within the region demanded societal 
relevance to be an integral part of the science plan. This led to the incorporation of 
a science-to-policy component, coupled to the science activities.
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Regional Participation of Students
Within the overall ambit of project funding, the science organizing team made 

a commitment to create opportunities for regional scientists and students to 
participate fully in the campaign. For students, this meant having them register 
for higher degrees based on data sets acquired from SAFARI 2000. This prescript 
framed the concept of leaving an intellectual legacy. The leadership team wrote 
letters of support and mentored scientists and students from smaller nations. 
Despite practical and financial challenges, they brokered several pairings of 
students with supervisors, with registrations in Africa, the United States, and 
Europe. For example, officials from the Zambian Meteorological Services were 
registered for undergraduate and postgraduate degrees at three universities in 
South Africa. All five supported students (four BSc meteorology degrees, one MSc, 
and one PhD) who returned to government service after completing their degrees. 
Mozambican and Kenyan students were supported in part or whole for graduate 
research at NASA’s Goddard Space Flight Center at the University of Maryland 
and the University of Virginia. A Zimbabwean student was supported for a three-
year internship at a Max Planck Institute in Germany while completing doctoral 
studies. Implementation relied on developing trust and commitments within the 
framework of the partnership—some of these study arrangements were supported 
by funding arrangements beyond the core funding. Because of the different 
durations of the project life cycle and academic study programs, the support for 
and completion of individual study programs continued for several years after the 
formal end of SAFARI 2000, to meet the explicit commitments of science diplomacy. 

Relationship of Funders to Scientists
The relationships between the science partners are key determinants of the kind 

of partnership that evolves. Equally important, though not realized explicitly at the 
time, is the nature of the relationships between funding agencies and scientists. 
Retrospective analysis reveals that each of the three funding agencies for SAFARI 
2000 allowed for flexible and open management of funds by scientists and the 
science steering committee. This enabled the coordination of partnership activities 
aligned with the aims of science diplomacy, as articulated in the science plan.

The primary U.S. funding agency, NASA, channeled funds through U.S.-
based universities rather than through a headquarters administrative team. This 
parsimonious alternative arrangement kept the cost of SAFARI 2000 to NASA 
to approximately one-third of what a similarly sized project with conventional 
deployment would have been.

In mid-1999 the South African Department of Science announced a call 
for proposals for large-scale innovative projects, with sub-clauses specifying 
international collaboration and regional development as crucial criteria. Within 
this scope, allocation of funding was flexible. A consortium led by the Council of 
Scientific and Industrial Research and incorporating several universities submitted 
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a successful bid, thereby making the South African team financially viable, 
independent of international donor funding, and better able to play the role of host 
in a transformative partnership with more powerful partners.

The third funder, the South African state-owned power utility, Eskom, perceived 
that a better understanding of regional transboundary pollution transport was 
in its own long-term interest. It provided generous and relatively unconstrained 
funding to a consortium of academic scientists, further enhancing the autonomy 
of regional scientists and minimizing their reliance on a shared portion of 
international grants.

Funding independence enabled a qualitative shift in the relationship between 
more and less powerful players, from that of supplicant and dependent (in the case 
of less-powerful players) to equal partners. This facilitated the role of the African 
contingent in defining the SAFARI 2000 agenda to include regional developmental 
aspects. In the absence of line-item management of the budgets by the agencies, 
the science organizers could also allocate funds for the administrative functions of 
hosting a large international scientific expedition.

The Science Diplomacy Legacy of SAFARI 2000

As a science campaign, SAFARI 2000 was successful. There were several journal 
special issues. Numerous southern African and developed country students 
graduated. NASA validated its sensors on the TERRA satellite platform. South 
Africa developed a near real time satellite-based fire early warning system. More 
to the point for present purposes is whether the initiative resulted in science 
diplomacy outcomes.

From Followers to Leaders
The success of any developmental program can be measured by tracking the 

subsequent performance of graduates. For SAFARI 2000, a deliberate preference for 
accepting students into graduate study was their status as midcareer professionals 
already in academic or government careers, seeking opportunities to complete 
their degrees. Many were subsequently promoted within their organizations 
and went on to represent their countries at international science and diplomatic 
meetings. Examples include the World Summit on Sustainable Development in 
Johannesburg in 2002; the Air Pollution Information Network Africa (APINA); 
the U.S. Global Dialogues on Emerging Science and Technology (2008); and the 
annual United Nations Framework Convention on Climate Change Conference of 
the Parties (COP) negotiations, including COP 15 in Copenhagen and COP 17 in 
Durban. SAFARI 2000 alumni took on leading roles in other international science 
campaigns, including the South African Fire Network (SAFNet), the Kalahari 
Transect experiment, and airborne trace gas and particle measurements over 
Africa and the Middle East. Two leading international conference series took place 
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in Africa for the first time, chaired by SAFARI 2000 alumni (the International 
Geosphere-Biosphere Programme’s International Global Atmospheric Conference 
in Cape Town in 2006 and the Institute of Electrical and Electronics Engineers’ 
Geosciences and Remote Sensing Symposium in Cape Town in 2009).

The linking theme in this catalog of activities is the leadership roles played 
by SAFARI 2000 alumni, who—having researched and studied together—had 
established their own intraregional and international professional networks. They 
had progressed from participants in SAFARI 2000 to confident, competent leaders, 
able to act on the international scientific stage. For example, when participating in 
COP preparatory and final negotiations, their shared experiences of the scientific 
issues, and networks with scientists from the developed world, allowed these 
delegates to play an informed, active role in negotiations.

Several of the following activities, spawned or enhanced by SAFARI 2000, 
were themselves arranged as flat and open regional research networks: SAFNet, 
Kalahari Transect, APINA, and ESAVANA (an educational partnership between 
the University of Virginia and African universities). Each related to and inherited 
aspects of SAFARI 2000, but none was intended as a continuation of SAFARI. As 
with SAFARI 2000, these networks flourished parsimoniously, with a minimal 
centralized administrative structure sustained by professional linkages and trust.

As part of the internal quality control, an international panel of four members 
evaluated SAFARI 2000 at the first results meeting held one year after the major 
field campaign. In addition to assessing the scientific program successes and gaps, 
the evaluators made several remarks to indicate their understanding of the deeper 
scientific diplomacy aspects of the project, as the following quotations illustrate:7

 
“An important component is the intention to produce different 
levels of publications to spread the motivation and results of 
SAFARI, from 1st level students to policy decision makers.”  
 
“Emission inventory on a country basis with effective participation of 
local institutions . . . is very important from a political point of view. . 
. . Local participation is crucial because of the implication of this kind 
of study to the emission balance required by the Climate Convention.” 
 
“Official funding agencies should recognize the existence and chances 
for a ‘bottom-up’ framework used in this integrated field campaign. 
Funding agencies should capitalize on this type of approach.” 
 
“Epilogue: The exercise SAFARI 2000 has given important impulses for the 
study of southern African ecosystem functioning. This international scientific 
community consisting of researchers of very disparate fields and of many 
different governmental and non-governmental institutions, brought together 
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by SAFARI 2000, has set up links for cooperation to address relevant issues 
for the future of society and environment.” (emphasis added)

Science Diplomacy in a Regional Context
Less tangible are the science diplomacy benefits within the SADC region 

concerning perceptions of South Africa as a trustworthy partner. There are residues 
of suspicion and resentment of South Africa as a hostile dominant regional power 
under the apartheid regime, and there is current suspicion of South Africa as a 
dominant economic power under the new government.

Economically and scientifically South Africa is the leading regional power. In 
terms of its own global position, South Africa strives to improve its standing and 
performance as a scientific nation. Thus strong policy and strategy imperatives 
exist for its scientists to form relationships with leading institutions and individual 
scientists in the developed world, and correspondingly few incentives to engage 
with counterparts in other African countries. Such pressures inevitably lead to 
increasing South Africa’s isolation, rather than enhancing regional integration. 
SAFARI 2000, by creating a scientific caravan and then moving it around the region 
(and switching drivers), created a sense of regional participation. By bringing 
together scientists, students, and officials in a flat, open regional network, bonds 
of trust were established that later enhanced cooperation at multiple levels as the 
SAFARI 2000 alumni moved into senior positions within their own governments 
or universities. The best examples currently are in regional cooperation in 
meteorology and in the United Nations Framework Convention on Climate Change 
negotiations.

The role of South Africa as a regional power, intermediate in size between the 
United States and other SADC countries, allows both an upstream and downstream 
perspective of the proposed networking model. The given example illustrates the 
scalability of this network approach from global to regional powers. Although not 
proven, the need for this network approach likely remains the same, or is increased 
rather than decreased, by the magnitude of the power disparity, and having an 
intermediate-sized country in the middle is neither necessary nor sufficient for a 
successful partnership. Having scientists who are sensitive to the power dynamics 
of science diplomacy is probably a more critical factor than that of relative power.

Facilitating Science Diplomacy: Relationships between Scientists and Agencies

As the case of SAFARI 2000 illustrates, scientists can play an active role in 
science diplomacy. This role is not limited to science managers; participants at all 
levels ought to be introduced to the values of open sharing and trust that underpin 
sound partnerships. However, for scientists to play this role, certain necessary and 
enabling conditions need to be present. When controls are tightened in a strict 
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managerial mode, it is detrimental both to the progress of science and to science 
diplomacy.

One benefit of running a regional research campaign as a transient, flat, and 
open network is good return on investment with constrained costs. Formal 
regional research associations or research centers of excellence all imply longer-
term, costly commitments, with the risk of either dependent relationships or 
inevitable disappointments on termination of foundational funding. Transient 
programs that achieve the desired outcomes of science diplomacy, as did SAFARI 
2000, can be accomplished at lower net cost and without the risk of implied long-
term dependency. The SAFARI 2000 program was conceived, planned, executed, 
published, and concluded within five years.

To sum up, open network campaigns of a defined duration provide innovative 
and complementary opportunities for officials to engage scientists in science 
diplomacy. Such networks are smaller than supercolliders or astronomical 
telescopes and bigger than individual or multiple Fulbright-type fellowships, 
lasting longer than the latter and having funding requirements smaller than the 
former. Science diplomats could help funding agencies by providing them with 
political cover to facilitate support for nontraditional programs in order to advance 
both national security and foreign policy goals. Such innovation needs to be backed 
up with accounts of successful examples.

Funding Models for International Participation
Diplomats and funding agencies determine the objectives when issuing funding 

solicitations and in formulating the associated administrative and reporting rules. 
If the rules are too prescriptive, then relationships between the diplomats/funders 
and the scientific community are likely to become transactional and hinder the 
creation of conditions that encourage trust and allow partnerships to flourish. If 
scientists are tightly constrained to perform according to the legal prescripts of 
the resulting awards, this will restrict them from exercising their discretion to 
recognize and act on opportunities to foster partnerships and science diplomacy.

Despite the success of transformative programs, such as SAFARI 2000, and 
diplomatic initiatives, such as the 2008 U.S. Department of State delegation visit to 
several African countries under the auspices of the Global Dialogue on Emerging 
Science and Technology,8 there is still significant work to be done in communicating 
to agency funders that international partnerships cannot flourish under restrictive 
grant funding conditions. Such conditions limit the prime benefits of a program 
to U.S. students and young professionals who travel to and collect data in the 
host country, returning to their home institutions to complete data processing 
and reporting, leaving behind no tangible intellectual legacy in the host country. 
Such conditions reduce local scientists to the role of spectators while the visitors 
use superior equipment, resources, and funding to harvest scientific data. Science 
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diplomacy cannot flourish under such conditions. Instead, these conditions risk 
creating resentment and mistrust in the partner country.

The South African National Research Foundation and state-owned enterprises 
have similar restrictions on payments of scholarships to and participation 
by foreigners. Such restrictions also inhibit South African policy on regional 
integration within the SADC and with the rest of Africa, denying the science 
diplomacy role that Pandor advocated.9 This disjuncture, between the use of 
tax revenue for national science advancement and expenditure toward science 
diplomacy, is thus a scaled problem, applying as much to regional powers as to the 
most developed countries.

Is there a way past these policy conflicts? A solution may require science 
diplomacy officials to engage with funding officials to explain how the structures 
of multinational partnerships can best support diplomatic objectives. For example, 
there could be a mandatory budget line item to cover costs of reporting meetings 
in the partner country. If the project requires data collection in a partner country, 
allowance should be made to also support, in an equitable way, the time and effort 
of the host country students and early career scientists. These suggestions go 
beyond the mere allocation of funding—they address underlying issues of research 
ownership and benefit and support equity in generating knowledge. 

Recommendations

For the practice of international scientific collaboration to contribute to the 
advancement of science diplomacy, the scientists themselves must actively 
participate. They are more than foot soldiers doing science under the direction 
of funding agencies and higher levels of government. However, for scientists to 
play their part, certain conditions are necessary. Science program planners need to 
understand the nature of transformative partnerships and the value of involving 
scientists from inception. Trust between the funding agencies and scientists is 
essential—the agencies need to give scientists a large measure of autonomy, within 
the bounds of sound financial governance.

In turn, when scientists execute collaborative scientific projects, they need to 
make decisions that are mindful of diplomatic objectives, beyond the purposes of 
the scientific investigations themselves. Scientists at all levels, including students, 
need to be introduced to shared relevant values and modalities.

Budget line items are necessary to allow for activities that fall under the science 
diplomacy ambit; contracts must allow for flexibility of inputs and requirements 
of the host country partners. Funding restrictions for the exclusive use of funding 
nation citizens need to be relaxed to avoid an exploitative contractual arrangement. 
Explicit budget line items, missing in current funding solicitations, ought to be 
included, such as provisions for reporting to research partners in the host country, 
including, if applicable, reporting to groups who were the subject of research. 
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Explicit budgetary provisions are required for coordinating and administrative 
functions for operating a research network. Some flexibility within budget 
categories and discretionary use of funds ought to be allowed.

Within many types of international scientific relationships, a highly effective 
arrangement for establishing and operating partnerships is through flat and open 
regional research networks, based on principles of closeness, equity, and integrity. 
Such regional research networks often can be flexible in allowing latecomers or 
parties with less resources to participate; parsimonious, by operating without large 
administrative teams or a permanent center or institute; and nonbinding when it 
comes to long-term support from funders and donors.

The SAFARI 2000 regional science initiative demonstrated the advantages that 
occur when these various components come together. In addition to a wealth of 
scientific productivity, SAFARI 2000 produced powerful outcomes for science 
diplomacy. There is a legacy of skilled professional scientists who have remained 
in the region, in academia, government, and the private sector. These scientists 
are inculcated with the knowledge and spirit of transformative collaborative 
international science and the modalities for making this happen.

Tensions always exist between high-level national science managers and 
practitioners. However, if scientists are to fulfill their science diplomacy roles 
and responsibilities through deliberate planning rather than happenstance, then 
diplomatic and funding agencies should heed the lessons for success offered by 
SAFARI 2000.
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The International Space Station (ISS) (March 7, 2011). Inset: A STS-96 crew member aboard Discovery recorded this image of the ISS with a 70mm 
camera during a fly-around following separation of the two spacecraft (June 3, 1999). Credit: NASA

Research and Diplomacy 350 Kilometers above the Earth: 
Lessons from the International Space Station

Julie Payette

THE construction of the International Space Station (ISS) began in earnest and 
dramatic fashion in 19981 when the U.S.-built module Unity was mated with a 

Russian module using the Canadian-built robotic arm on the space shuttle. After 
fourteen years of multiple redesigns, cutbacks, and intricate intergovernmental 
negotiations, the dream of a permanent, peaceful, and collaborative occupation of 
near Earth orbit had begun. Fittingly, the Russians had named their first module 
Zarya to signify the dawn of a new era of international cooperation in space. What 
is perhaps the most complex and technically ambitious large-scale engineering 
project ever undertaken by a group of nations—the building of a scientific 
laboratory in the harsh environment of lower Earth orbit—is as much a foreign 
policy and human achievement as it is a technical one. 

ISS Today

A massive object spanning the area of a U.S. football field, the ISS2 was 
painstakingly built in bits and pieces over dozens of assembly flights spanning 
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more than a decade. Comprised of ten pressurized modules, it has more livable 
room than a conventional five-bedroom house, featuring two bathrooms, numerous 
pieces of exercise equipment, sleeping quarters for six crewmembers, and a 360 
degree bay window. Following a short line of previous space stations that includes 
the Soviet Salyut stations, the U.S. Skylab, and the Russian Mir,3 the ISS is the only 
habitable research laboratory currently operational in microgravity.

Barreling at twenty-five times the speed of sound4 some 350 kilometers above the 
surface of the Earth, ISS orbits the Earth sixteen times every day. When observed 
from Earth at the times of the most visible illumination (which happens shortly 
after sunset or before sunrise to the ground observer), the ISS is the brightest star 
in the firmament, and the only one obviously on the move. 

Besides electricity, which is generated on board via four pairs of gigantic solar 
arrays, all supplies and payloads for ISS are brought from Earth through cargo 
spacecraft. Water, in particular, is a very precious resource used to produce oxygen, 
to rehydrate food, and for hygiene. Its rate of usage and reserves are heavily 
monitored and the station recycles most of its air and water. Equipment and 
crew transfer needs are provided via government-owned spacecraft from Russia, 
Europe, Japan, and, up until recently, the United States, via the Space Shuttle. On 
May 25, 2012, however, U.S.-based Space Exploration Technologies Corporation 
(SpaceX) became the world’s first privately held company to design, launch, dock, 
and recover a re-supply ship, the Dragon spacecraft, to the ISS. 

Although consisting of one physical entity, jointly managed and monitored by 
all partners, the ISS is operationally divided into a U.S. segment and a Russian 
segment, which are separately (but not exclusively) controlled from the ground via 
two main mission control centers (MCC): one at the NASA (National Aeronautics 
and Space Administration) Johnson Space Center in Houston, Texas, and one 
operated by the Russian Space Agency in Korolev, north of Moscow. Additional 
control centers are in Tsukuba, Japan (for the KIBO Japanese laboratory complex), 
Munich, Germany (for the European-built Columbus laboratory), and Montreal, 
Canada (for robotics operations), but MCC-Houston is the primary center for 
mission design, development, and integration.

The station has been continuously occupied for more than twelve years by 
astronauts of fifteen different nationalities. It has long exceeded the previous 
record of 3,634 days set by Mir in 2010.5 On board ISS, crew members serve as 
operators, engineers, maintenance personnel, and scientists, conducting research 
in basic life and physical sciences, human health, and earth and environmental 
science. The station is also used as a test bed for new spacecraft systems and future 
technologies. The official language of the station is English, but operations are 
conducted in both Russian and English. No passport or visa are required to board 
and move about the station. Funded until 2020, the ISS is expected to operate until 
2028.
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ISS—A Foreign Policy Decision

In the early 1980s, after years of Soviet dominance of human presence in lower 
Earth orbit and the demise of America’s own space station, Skylab—which was 
abandoned after two years of use and came crashing into the Earth’s atmosphere 
in 1979, with debris falling over western Australia—the U.S. government was 
eager to launch its own module station as a counterpart. The idea was made 
official in January 1984 in President Ronald Reagan’s State of the Union address. 
In a style somewhat reminiscent of President John Kennedy’s famous 1961 Moon 
speech, President Reagan asked for a space station to be built in partnership with 
other countries “within a decade.” Europe, Japan, and Canada responded to the 
invitation and Reagan’s station was named “Freedom” as a symbol of unity of the 
Western world in the Cold War. “We can follow our dreams to distant stars, living 
and working in space for peaceful, economic, and scientific gain,” Reagan said. 
“Tonight, I am directing NASA to develop a permanently manned space station 
and to do it within a decade, NASA will invite other countries to participate so we 
can strengthen peace, build prosperity, and expand freedom for all who share our 
goals.”

After the fall of the Soviet Union and with the space race therefore effectively 
over, the former Cold War warriors were quick to sign the 1992 Agreement between 
the United States of America and the Russian Federation Concerning Cooperation 
in the Exploration and Use of Outer Space for Peaceful Purposes in which they 
pledged to collaborate and have their crew members fly on each other’s vehicles. 
Meanwhile, plagued by budget and design constraints, the plan of building the 
Freedom space station had hardly progressed and the project was nearly cancelled.6 

By June 1993, the Advisory Committee on the Redesign of the Space Station 
recommended that NASA pursue opportunities for cooperation with Russia in 
order to reduce costs, enhance Freedom’s capabilities, and (it was hoped) achieve 
earlier completion of the assembly.7 The committee also recommended that the 
redesigned space station be launched to an orbit that would accommodate Russian 
launches in order to provide alternative transport to the station.8 The Russians 
agreed to join in and the new space station configuration, which included hardware 
to be purchased from Russia, was renamed the International Space Station Alpha 
(ISSA). The 1993 ISS agreement was in fact a contract with the Russian Space 
Agency (Roscosmos) that was to be executed in three phases, considered as single 
packages, with the ultimate objective of building and operating a joint scientific 
research complex in space. 

The first phase was designed to allow the United States to learn from Russian 
experience in long-duration spaceflight and to foster a spirit of cooperation between 
the two nations. It involved nine shuttle flights to Mir between 1995 and 1998. Space 
Shuttle Atlantis was modified and outfitted with a Russian docking mechanism 
so that a connection between the two vehicles could be made. Conducted while 
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intense negotiations and on-going dealings regarding the details of the ISSA’s 
construction were taking place, the joint Phase 1 flights were a great success and set 
the table for the development of techniques for the assembly and operation of the 
future station. Mir was last visited in 2000 and successfully de-orbited on March 
23, 2001, making a spectacular, controlled re-entry into the Earth’s atmosphere and 
scattering its unburned fragments as planned over an uninhabited remote area of 
the South Pacific Ocean. 

In 1998, the ISS partners (Canadian Space Agency [CSA], the European Space 
Agency [ESA], the Italian Space Agency [ASI], the Japan Aerospace Exploration 
Agency [JAXA], NASA, and Roscosmos) were ready to formalize their plans. 
They dropped the “Alpha” from ISSA and signed a series of Intergovernmental 
Agreements and Memoranda of Understanding amongst themselves that 
established the ownership of modules, the station usage by participant nations, the 
contractual obligations, and the rights and responsibilities of each. Spearheaded by 
the determination of the United States government to get everyone on board and 
tap into the potential of scientific cooperation as a unifying tool, this unprecedented 
body of international framework agreements laid out the basis for the station that 
orbits Earth today. 

Science Goes International

The idea of nations getting together and collaborating to build some elaborate 
scientific platform is part of what seems to be a clear international trend of the past 
few decades: science, and particularly “big science,” has become a global affair. 

Large-scale international projects involving several countries with formal 
agreements to achieve specific science, R&D, or engineering goals are now not only 
common, but utterly successful. As is the case for the ISS, such projects pursue 
highly complex technical objectives, require global knowledge and industrial 
resources, span years or even decades, and usually entail the design, construction, 
and operation of large, unique facilities. 

As Barry Shore and Benjamin J. Cross wrote in the International Journal of 
Project Management, “these projects are more complex because they often require 
cooperation from organizations or groups whose managers come from countries 
where management processes and decision-making behaviour are very different. 
One underlying factor that helps to explain and understand these differences is 
the national culture in which these managers have been raised, educated, and 
trained.”9

As an example, the world’s largest particle accelerator—the Large Hadron 
Collider (LHC)10 built by the European Organization for Nuclear Research 
(CERN)—is a masterpiece of international scientific collaboration. Lying in a 27 km 
radius circular tunnel buried beneath the border of France and Switzerland, the 
LHC was built in collaboration with thousands of scientists and engineers from 
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around the world and helps answer some of the most fundamental and exciting 
questions of modern physics. Another consortium of nations is completing 
the construction of an array of sixty-six radio telescopes—the Atacama Large 
Millimetre/sub-millimetre Array (ALMA)11—at an altitude of five thousand meters 
in the Atacama Desert of northern Chile. The ALMA Observatory is expected to 
provide unprecedented images of local star and planetary formations. 

ITER,12 a long-haul research and engineering project in plasma physics, is 
similarly promising. Located in the south of France, ITER is currently building 
the world’s most advanced experimental nuclear fusion reactor. It is sponsored 
and run by a massively global group of nations: the European Union (EU), India, 
Japan, China, Russia, South Korea, and the United States. ITER, scheduled to be in 
operation in the 2020s, carries high hopes that its outcome will eventually lead to 
the construction of plasma fusion power plants that will bring this highly efficient, 
renewable, and clean energy to the commercial market. 

Many surmise that international scientific collaboration has intensified as of late 
mostly because large research is too costly for single nations to undertake alone. 
While this may be true, there is more to it than just finance. 

ISS as a Foreign Policy Tool

The benefits of the space station are manifold. As a permanent, habitable 
infrastructure in lower Earth orbit, it advances the understanding of the impacts 
of living outside the boundaries of the planet, helps build a foundation for future 
technologies and for the human exploration of the Moon, Mars, and beyond. A 
world-class microgravity laboratory also adds to our knowledge base in human 
health and physical sciences and enhances the quality of life here on Earth. 
The station also benefits the science and engineering community by creating 
jobs for tens of thousands of highly qualified personnel involved in the design, 
development, fabrication, mission control, management, training, and operation 
of such a complex infrastructure. Finally, the presence of humans onboard an 
orbital outpost is viewed by many as quite inspiring and serves to motivate the 
next generation of scientists, engineers, writers, artists, politicians, and explorers. 
However, the ISS’s tour de force is not simply in engineering and R&D, it is in 
the unprecedented collaboration, synergy, and entente the partners have displayed 
through its planning, construction, and, now, utilization phase.

 In today’s world, communications are as instantaneous as they are far reaching. 
Nations are forced to collaborate if they are to remain competitive in a constantly 
evolving technological landscape, and the participation in multilateral projects 
produces important collateral foreign policy benefits. 

Most governments acknowledge both the imperative of teaming up in order 
to address the mounting number of global challenges requiring multilateral 
solutions, such as climate change, overpopulation, and disease, and the ability of 
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science to create new or reinforce existing partnerships between countries that can 
be sustained regardless of the political winds. 

Although built on the argument of scientific advances and economic benefits to 
come, many are convinced that bringing Russia into the ISS program was mainly 
prompted by foreign policy reasons. In “Partnership – The Way of the Future for 
the International Space Station,” Tara Miller wrote, “One reason Russia was asked 
to join the space station program dealt with financial problems. However, since 
the inclusion of the RSA into the partnership, the ISS has become a foreign policy 
tool. The ISS is used to help prevent the transfer of advanced engine technology 
from Russia to other countries. It is hoped Russia’s space program can be used in 
a constructive manner, to ensure that inter-continental missile technologies do not 
fall into the hands of warring states.”13

The truth is that ISS has been a model of science diplomacy.
The ISS has been constructed by a group of eclectic partners—some of whom 

were more or less enemies in the not-so-distant past—who chose to believe in the 
same vision and to surmount their cultural, organizational, and political differences 
in order to march in the same direction. It is being operated, maintained, and used 
around the clock 365 days a year in one of the most unforgiving environments 
possible, with facilities, equipment, managers, and crew located around (and 
above) the globe, across time zones, borders, languages, and cultures. Consider also 
that the station has been inhabited by men and women without interruption for 
over a decade. All this occurred without an onboard scuffle or major international 
incidents. In fact there has been so little drama surrounding ISS that the station 
rarely makes headlines.14 

To make it to the goal of “Assembly Complete” and overcome the odds, the 
partners were careful in working out solutions that were viable in the context of the 
global economy and global inequality. They had made plans, negotiated financing, 
organized resources, allocated personnel, created schedules, and controlled the 
activities in proportions that were compatible with their national priorities. 

In 2009, as the construction of the ISS neared completion, the partners reflected 
on this achievement and attempted to capture the lessons learned over the design, 
development, assembly, and operations phases.15 They emphasized that one of the 
keys to the success of such endeavours was to develop a long-term shared vision 
that transcended domestic policies and fostered a shared destiny. They wrote that 
they had learned that the mission objective should be a succinct, inspiring statement 
and goals should be clearly defined to enable partners to participate based on 
their objectives and priorities to the greatest extent possible while ensuring the 
provision of all critical path items. Formal frameworks were deemed essential and 
plans should account for unforeseen events, or withdrawal of participants, without 
jeopardizing the overall mission objective.

The ISS partners also recognized the role of key characteristics such as 
flexibility, realistic objectives, graceful integration, workable provisions for export 
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control, and the definition of clear processes for the common interfaces and the 
critical systems. They underlined the strength of using a consensus approach for 
decision making and of having agreements on communication processes, conflict 
resolution, and codes of conduct. They understood the need to anticipate and 
accommodate partner budget cycles and fluctuations, the importance of securing 
and maintaining political support, and the benefits of considering and including 
commercial involvement.

Their foresight paid off. And unbeknownst to the ISS partners, by using a 
scientific platform to showcase their benevolence and their know-how, they 
may have set a new trend. Nowadays, in an effort to demonstrate and maintain 
leadership, make a mark, be part of the forerunners, or simply be noticed, many 
nations have updated their traditional model of political, commercial, and cultural 
representation to include diplomatic representation of their innovative skills, 
research achievements and potential, and of the quality of their highly qualified 
workforce. In other words, science diplomacy is on the rise.

As Australia’s chief scientist, Ian Chubb, pointed out, “It stands to reason, then, 
that scientific expertise should be a fundamental part of diplomatic efforts. As 
single nations can neither solve them alone nor develop solutions to every problem, 
scientific cooperation becomes an increasing necessity.”16

Legacy

The International Space Station represents a paradigm shift from the way we 
used to approach human exploration of space. Although its accomplishments may 
not be widely recognized at the present, ISS will go down in history as a first of 
its kind and a formidable example of an effective foreign policy tool. ISS brought 
(and somewhat forced) nations to work together, causing them to think not from 
a microcosm of nationality, but in terms of pushing the boundaries of the known 
world as partners, in a collaborative spirit and a peaceful manner. While it may 
be an unusual behavior for human beings to adopt when it comes to opening 
uncharted territory, it is a promising development. 

Hopefully, the lessons of collaboration the station brought will encourage 
emerging countries and nations that are currently still going it alone to reach out, 
and the mechanisms that made ISS and other large scientific projects a success 
can be applied to other domains elsewhere on Earth, and follow us beyond, as we 
continue to push the frontier of our search and travels. SD
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