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ABSTRACT. We provide a synthesis of what regional scientific research networks in less devel oped regions of the world can
do and why they might be relevant for societal decisions and practice. We do so through a focus on three regional science
network initiatives that aim to enhance understanding of the multiscalar dynamics of globa environmental change (GEC)
regionally and globally, namely the Southern Africa Regional Science Initiative (SAFARI 2000), the Large-Scale Biosphere-
Atmosphere Experiment in Amazonia (LBA), and the Inter-American Institute for Global Change (1Al). With aview to aiding
futureeffortsat regional research network formation, we assesswhether and how thesethree networks enhanced regional science,
and the extent to which they sought and managed to bridge the science-policy gap that challenges GEC science as a whole.
Identifying key decisions and attributes bearing on their successes, the analysis attends specifically to how the three networks
sought to build capacity, how differences and similarities between them affected their level of autonomy from governments,

and how this and other factors influenced their functioning and achievements.
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INTRODUCTION

Because of the interplay between broad-scale and fine-scale
patterns and processes in ecological and social systems
(Huston 1999, Rodd et al. 2002, King et a. 2004), science
aimingto addresstheobstaclesto environmental sustainability
in a comprehensive and holistic manner must be multiscalar,
integrated, interdisciplinary, and neither global nor entirely
local, but a combination of the two (Huston 1999, Cash et al.
2003, Clark and Dickson 2003, Gallopin 2004, King et al.
2004, Seabury 2004, van Kerkhoff and Lebel 2006,
Misselhorne et a. 2012, Stafford-Smith et a. 2012).
Moreover, meeting the deep challenge of environmental
sustainability highlights the imperative to overcome
collaborativebarriersinscienceand governance (Hardin 1968,
Ostrometal. 1999, Dietzet al. 2003, Tomich et al. 2007, Bodin
and Crona 2009). Aware of this, and to mobilize financial
resources from multiple countries, scientists have formed
networks to advance scientific understanding of complex
nonlinear, cross-scale environmental dynamics. Such
networks have especially flourished in recent decades. The
compression of time and space resulting from new
technologies enhancing mobility and communication, and
expanding scientific capacity created conditions for the
emergence of regional research networks (RRNs) around the
world.

We provide a synthesis of what regional scientific research
networks can do and why they might be relevant to societal

decisions and practice. We do so through a focus on three
regional-science network initiatives in the Americas and
Africa that share the goa of enhancing understanding of
interactions between environmental changes on regional and
global scales: The Southern AfricaRegional Sciencelnitiative
(SAFARI 2000), the Large-Scale Biosphere-Atmosphere
Experiment in Amazonia (LBA), and the Inter-American
Ingtitute for Global Change (IAl). The three RRNs are all
focused onregionswith ecosystemsand large popul ationsthat
are vulnerable to various impacts of global environmental
change (henceforth “GEC"), regions subsuming low- or
middle-income countries aspiring to catch up with the level
of development attained by the world’ sricher countries, often
at theexpenseof environmental protection. Deficitatthelevels
of knowledge and action related to GEC are a global
characteristic (Sagar and VVanDeveer 2005), but itisespecially
marked in contexts of limited financial resources (Séderbaum
2001, Lahsen et al. 2010). Active and equal engagement in
science and policy related to GEC is thus limited, especially
in the case of low- and middle-income countries (Sagar and
Kandlikar 1997, Miller 1998, Lahsen 2004, 2007, Dietz and
Stern 2008), which in turn limits the trust and perceptions of
salience needed to secure the engagement of thelatter (Lahsen
2004, 2007, Mitchell et a. 2006), creating avicious circle.

Withview to aid future effortsat RRN formation, we compare
the three RRNSs, assessing whether and how they enhanced
regional science, and identifying attributes that proved
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relevant to their successes. The research attends to how they
built capacity, how differences and similarities between them
affected their autonomy from governments, and how this and
other factorsinfluenced their functioning and achievements.

Weadopt acollective case study approach that, unlike theory-
building, seeks to provide understanding of the nature,
practices, and challenges of regional science networks (Stake
2000). Collectively, theauthorsarewell suited to inform these
case studies, having extensive experience as participants and
leaders in the RRNs and as scholarly analysts of them. Data
were collected using multiple methods over several years,
including archival research, semistructured interviews,
participant observation, and analysis of relevant policies.

Introduction to the threeregional research networks
ThelAl isan intergovernmental organization oriented toward
the production of GEC science. Created in 1992 as an
intergovernmental treaty organization, it now comprises 19
nationsinthe Americas. | Al sought to respond to the challenge
of GEC in the Americas on the premise that doing so
effectively requires governmental support and the
development of active, transnational scientific networks. It
was conceived to transcend the interests and capacities of any
single government, and to overcome the inaction and lack of
oversight and science-based planning that result when
responses to global change rest entirely with individual
national governments. The |Al issues callsfor proposals, and
funds research using peer review processes. By this
mechanism, it promotes regional cooperation for
interdisciplinary research on regional aspects of global
changesrelated to the functioning of the biosphere, ocean, and
atmosphere, with particular attention to impacts on
ecosystems, biodiversity, and socioeconomic systems (for
examplesof research topicsthat | Al supports, see http://www.
ial.int/). Representatives of participating governments meet
annually and provide core funding, but are not otherwise
involved in decisions on science projects. The formalized
structures and government-independent peer review limits
governments' ability to use funding practices to discourage
politically inconvenient science; the 1Al reserves rules of
independence in research and funding decisions, although
governments can veto unwanted research within their borders,
aright no government yet has exercised.

The LBA was the largest international science program ever
focused onthe Amazon. It aimedtoincreasethe understanding
of therole of the Amazon in GEC, including consequences of
tropical forest conversion, regrowth, and selective logging.
Scientific activities under the LBA were at their height in the
years 1998-2005. During this first, intense phase of its
existence, the LBA was an international program cofunded
primarily by the Brazilian government, the U.S. National
Aeronautics Space Administration (NASA), and the European
Union. Its scientific activities required the building of
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extensiveinfrastructure in numerouslocations throughout the
Amazon, including high towers, laboratories, and camps.
After 2004, the LBA continued as a government-controlled,
national program in which non-Brazilian scientists
participated in more limited fashion and only upon formal,
individualized invitation.

Established in 1998, SAFARI 2000 was a large-scae
environmental and remote sensing initiative exploring the
relationship of biogenic, pyrogenic, and anthropogenic
aerosol and trace gas emissions and transports over the
Southern African Development Community (SADC) region,
which subsumes 12 countries, excluding Mauritius. The
initiative was limited in time and scope to two intensive field
observation periodsin 2000 during thewet andthedry seasons,
respectively (Otter et al. 2002, Swap et a. 2002, 2003, Shugart
et al. 2004). It involved researchers from North America,
Europe, Asia, and Africa. Without the benefit of large,
dedicated funds, SAFARI 2000 drew support from existing
projects and networks, such as the International Geosphere—
Biosphere Programme (IGBP) Kaahari Transect and the
Miombo Network. It invited researchers to bring their own
resourcestotheproject, conceptualizing contributionsbroadly
asincluding timeand commitment, personnel, granting access
to research sites and data, and hosting scientists. This broad
definition of contributions maximized inclusion of
participants with equity in the program. Adopting a flat
management structure that included a small, five-member
executive committee, overhead costs and bureaucracy were
minimized. In the absence of a centralized administrative
project office, the success of SAFARI 2000 depended on a
self-administered network in which participating scientists
convened and led meetings and data workshops.

Theabovedescriptionsreveal that thethreeregiona initiatives
havefeaturescommon to RRNsin general (Stderbaum 2001).
They were multifunctional, adopting a number of different
aims and activities: they focused on research production,
research networking, and education and training, working to
collect, standardize, and freely share environmental data and
knowledge; they awarded grants, supported publications, and
disseminated information freely beyond the network. The
three RRNs in focus shared their specialization in the
production of science related to transboundary environmental
phenomena driven by locally generated questions and led by
local expertise, inwaysthat avoided past patterns of Northern
dominance in defining the science agenda and associated
benefits.

CAPACITY BUILDING

During the latter decades of the 20th century, a number of
regional scale environmental science campaignstook placein
Africaand Latin America, driven by questions generated by
scientists from outside the regions (see Harriss et a. 1988,
1990, Andreae et a. 1996). By contrast, SAFARI 2000, LBA,
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andthel Al sought toincludein-region scientistsin leadership
roles at all stages, using networking and funds to reduce the
isolation of global change scientists from smaller countries
wheretherearefew, if any, other scientists working on global
change issues. In such countries, national resources for
research are limited or nonexistent.

Researchers from smaller and less wealthy countries benefit
from participating in the three RRNSs: they learn from, and
contribute to, the production of multiscalar knowledge, gain
access to extranational funding sources, and achieve greater
voicenationally andinternationally, which canbeusedto press
for additional resources and for international science agendas
attuned to their local circumstances. In these ways, RRNs can
enhance the quality of GEC research, which has tended to be
dominated by wealthy country scientists (Sagar and Kandlikar
1997, Miller 1998, L ahsen 2004, 2007). Thisenableslow- and
middle-income country leaders to gauge their own
environmental challengesand equipsthem to participate more
effectively in international policy processes (for a definition
of low- and middle-income countries, seeLahsenet a. 2010.).

Inter-American Institute for Global Change

Thel Al hascreated and used regional networksto supplement
and expand otherwise fragmented, uneven national research,
transcend political divides, and reduce mistrust among nations
that previously had limited joint environmental research and
policy. 1Al sdirectoratefostered research projectsin countries
with weak scientific communities, by linking them with
leading scientistsfrom wealthier countriesin the Americas, to
develop new scientific capacity and knowledge about
environmental processesin countriesthat havebeenrelatively
less researched because of national underfunding. An
independent review of the IAl concluded that its greatest
contribution wasits successin building scientific capacity and
networks throughout the Americas (Médlillo et al. 2007).

Scientific collaboration on the north-south axiswas especially
strong in the early stages of the 1Al when most principal
investigators were North American. Southern principal
investigators grew in number, in step with the enhancement
of regional research capacity. Eighty percent of the IAl's
funded projects are now led by scientists from Latin America
(Swap 2008). North-south collaboration within the [Al
network continues to be important because of the
geographically specific scientific knowledge that northern
scientists have developed about environmenta systems, and
also because they can provide access to resources and
expensive technologies. Increasing southern leadership of
networks has resulted in greater attention to equity issuesin
GEC research.

L arge-Scale Biosphere-Atmosphere Experiment in
Amazonia

Moving the LBA’ s headquartersfrom the devel oped southern
Brazil to the Amazon in 2003 symbolized an effort to avoid
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past structures of dominance; the more developed southern
Brazil has been, and to some extent still is, guilty of patterns
of scientific exploitation and dominance, similar to those
associated with so-called scientific colonialism at the
international level. These practices include relegating local
researchers to inferior functions, extracting and using data
without acknowledging researchers from the poorer northern
region as equal collaborators and coauthors.

Brazilian law requires that Brazilian scientists serve as
principal coinvestigatorsininternational scientific projectson
Brazilian soil. Supported by non-Brazilian counterparts,
Brazilian LBA architects, all participating scientists, insisted
that the law be observed not only on paper but in spirit.
Although the LBA reflected some geopolitical fissures
(Lahsen 2009), in many cases participation encouraged the
formation of strong collaborative relations between Brazilian
scientists and their American and European counterparts,
collaborationsthat continued after 2004 under the aegisof new
research programs and projects.

Training and education of students and young scientists are
recognized as one of the main outcomes and legacies of the
LBA program (Table 1). Key enabling factors were the
creation of research towers, in situ laboratories, and other
physical infrastructure for scientific activities; the
establishment of anetwork of local researchersandinstitutions
closely interconnected with highly qualified foreign scientists
who came to do research with scientists in Brazil; and the
Brazilian government’ swillingnessto fund theinitiative after
the international agreement with NASA ended in 2004. The
Brazilian government took important steps to retain and
strengthen the scientific talent nationally and in the Amazon
region post-2004, providing considerablefunding for research
and higher education institutionsinthe Amazon closely linked
to the LBA (e.g., the Federal University of Western Pardin
Santarém, UFOPA).

Southern Africa Regional Science Initiative 2000

From thefirst concept formulation of SAFARI 2000, southern
African scientists were involved in partnership with U.S.
scientists in a context of clearly established principles of
capacity recognition, reciprocal academic exchanges of
students, and aternation of major planning and science
meetings between Africa and the USA. Existing regional
capacity was recoghized and enhanced through recruitment of
young professional s from less resourced research institutions
and through support enabling young African researchers to
visit research institutions in southern Africa, Europe, and the
United States.

Capacity to execute major science campaigns was enhanced
through deliberate staging of science planning meetings open
to al. The meetings aternated between better-resourced
partners such as the U.S. and South Africa, and partner
countries such as Botswana, Zambia, and Mozambique,
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Table 1. Summary of main characteristics of the three regional networks: Inter-American Institute for Global Change (1Al),
Southern Africa Regional Science Initiative 2000 (SAFARI 2000), and Large-Scale Biosphere-Atmosphere Experiment in

Amazonia (LBA).
Program Central Science Primary Participants  Capacity Building Policy Influence Organizational
Problem and Structure and
Regional Coverage Ingtitutions
1Al Global environmental Originaly just 16 Made significant Use of some outputs Al Directorate
1992-present change impacts on countries, now 19 contributionsin invariouslawsand  operates
ecosystems, countries of the building research climate-change independently. Fairly
biodiversity, and Americas. Argentina, capacity and strategies. Promotion  bureaucratic and
socioeconomic Bolivia, Brazil, networks throughout  of policy dialogues.  hierarchical, with
systems; economic  Canada, Chile, the Americas. Strong  Implementation of strong centralized
aspects of climate Colombia, Costa support for South- ‘training institutes’ to  structure and formal
change mitigation and Rica, Cuba, South research actively link hierarchy. Location
adaptation. Dominican Republic, collaboration. researchers, between various
Ecuador, Guatemala, practitioners, and governments and
North, Central, and  Jamaica, Mexico, other stakeholdersto researchers created a
South Americas. Panama, Paraguay, identify policy- buffer that insulated
Peru, Uruguay, relevant research research activities
United States, needs and stimulate  from political or
Venezuela such research. economic influence.
Multinational and Funding: National
multidisciplinary contributions.
teams of scientists
including physical,
natural, and social
scientists.
SAFARI 2000 Linkages between Australig, Belgium,  Improvement of “Maputo Declaration Flat, decentralized, and
1999-2001 land and atmosphere  Botswana, Canada, = communication on the Prevention and relatively autonomous
processes, France, Germany, between scientists Control of Air and driven by specific
relationship of Mozambique, across ingtitutions Pollution in Southern  research questions and
biogenic, pyrogenic, Namibia, Portugal, and nations. Africaanditslikely  needs.
and anthropogenic South Africa, Developed Transboundary Funding: Leveraged
aerosol and tracegas  Sweden, United consortium of Effects’ informal and formal
emissions and Kingdom, United institutions of higher support from U.S.
transports over the States, Zambia, learning. Graduate- NASA, international
Southern African Zimbabwe. student researchers community, various
Development participated in the southern African
Community. UN Framework Nations
Convention on
Climate Changein
Copenhagen.
LBA - Phasel: Sustainable land use  Phase |: Brazilian Law requires Limited policy- Evolved from flat,
1996-2005 in Amazonia; research ingtitutesand international research relevant outputs. As  decentralized
understanding the universities, Peru, located in Brazil be  program matured organization with
role of the Amazon  Ecuador, Bolivia, led by Brazilian Co-  researchers sought to  scientist-led, bottom-
and deforestationin ~ Venezuela, Principal inform research with  up initiative, becoming
global environmental Colombia, United Investigators. more input from more bureaucratic as
change. States, United stakeholders. resources were needed
Amazon Basin/ Kingdom, Germany. and leveraged.
transition Amazonto Mostly physical and Funding: NASA and
Cerrado (Brazil). natural scientists. Brazil
LBA - Phasell: Phase Il: Mainly
2005-present Brazil. Primarily

physical and natural
scientists.
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facilitating participation by abroader rangeof | ocal academics,
students, and government dignitaries, as well as members of
the media. This served science communication localy and
sciencediplomacy among nations (Annegarn and Swap 2012).
SAFARI 2000 scienceteamsperformed extensive educational
outreach to the public in both urban and remote locations
(Annegarn et al. 2002), attracting more than 10,000 scholars
and members of the public to an open house event prior to the
launch of its field campaign. Such outreach provided
transparency and reduced distrust and local resistance to the
campaign.

The effortsto enhanceintellectual capacity carried on beyond
thelife of theintensive observation and data synthesis phases.
A legacy activity isthe Eastern and Southern African Virginia
Networks and Associations (ESAVANA) consortium, an
annual program that brings together U.S. and African
university students and researchers to perform applied
research and outreach in Africa. Initially focused on natural
science and regional environmental issues, ESAVANA
research has since expanded to include projects on public
policy and health. ESAVANA has persisted for nine years.

POLICY INFLUENCE

Asis common for RRNs (Soderbaum 2001), the three RRNs
studied here have sought to influence policy formulation,
cognizant of the need for stronger linkages between science
and decision making relating to complex-coupled human-
environmental systems (Gallopin 2004, McNie 2007, Reid et
al. 2009, Rockstrém et a. 2009). Policy impact is difficult to
achievein practice and remains a challenge for GEC science
asawhole.”

Inter-American Institute for Global Change

The American Association for the Advancement of Science
2007 review of the Al concluded that research outputs had
not been sufficiently translated into policy-relevant discourse
and action, and that this reflected a lack of information
concerning policy makers needs and insufficient
consideration of socia aspects of GEC (Médlillo et al. 2007).
The IAIl subsequently created training institutes to bring
researchers and practitioners together to explore information
needs, and to stimulate the inclination of researchers to meet
those needs. Such efforts have yielded results but remain
circumscribed by academic incentive structures favoring
scientific publications and innovative science over problem-
driven practical research with societal benefits. 1Al sought to
involve the social sciences, creating a separate call for social
science proposals. To foster integration and “ stretching” by
both sidesof the* cultural divide” (Snow 1964), | Al proceeded
by first infusing incoming social science research into natural
scienceprojects, andlater created programswithjoint proposal
development. This exercise revealed that social-natural
transdisciplinary science remains an area in need of
development.
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The IAl leadership learned that collaborations involving
multinational research teams had the unexpected effect of
stimulating natural scientists’ curiosity in how differencesin
socio-cultural and political redlities shape environmental
processes and policy, leading some to initiate collaboration
with social scientists to investigate related dynamics.

Examples of policy impacts from |Al-funded science include
(2) the use of remote sensing data, generated by 1Al projects,
as alegal basis for land-use decisions and dispute resolution
in Costa Rica; (2) the incorporation of findings from a forest
and watershed project in Chile's new forestry law; (3) the
inclusion of biodiversity in Colombia's national climate
changestrategy; (4) theuseof ecol ogical expertiseindecisions
on forest conservation at State (Brazil) and provincid
(Argentina) levels; and (5) the use of air quality datain severa
municipal emission control programs. Thusl Al science output
infformed national policies, legidation, and local
environmental management at national, provincial/state, and
municipal levels.

L arge-Scale Biosphere-Atmosphere Experiment in
Amazonia

Originaly, the LBA was centrally propelled by scientific
curiosity rather than environmental concerns. At the time,
information for decision making wasaless common discourse
than it later became. A rationale for the LBA was that the
science was useful for international climate negotiations and
for improving land-use decisions impacting the Amazon, but
LBA architects did little analysis of local and regional
stakeholder needs and perceptions from the initial stages of
program definition, limiting the usefulness of the science for
the purpose of improving regiona resource management
(Lahsen and Nobre 2007).

Distrust nearly killed the LBA in the planning stages because
powerful parts of the Brazilian federal government did not
want to authorize it (Lahsen 2008), evoking long-standing
discourses about environmentalism as a foreign plot to
undermine Brazil’s national sovereignty, development, and
geopoalitical ambitions premised on unrestrained exploration
of the Amazon’ snatural resources. Similarly, in 1999, agroup
of elected politicians brought a lawsuit against Brazilian
officials who had approved the LBA, including the then-
President Fernando Henrique Cardoso. Thegroup charged that
the project threatened national sovereignty. They feared that
data collected by means of aircraft and satellites could lead to
foreign discovery and exploitation of gold and other natural
resources, and that biological data would be stolen and used
to develop pharmaceuticals for foreign profit (“biopiracy”).
Such distrust is a wider phenomenon in Brazil and has
foundation in real events (Prado 2003). There are no
indicationsthat they werewell-founded inthecase of theLBA,
to the contrary. Nevertheless, suspicions were alowed to
flourish because the LBA initiadl leaders ignored the
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importance of transparency and accountability to local
populations and to Brazilian governmental authorities at
various scales, partly because NASA was unused to on-the-
ground campaignsin aforeign, lessdevel oped country setting.
In 2003, negative local and national reactions to the strong
foreign presenceand NA SA’ sheadquartersin Santarém, Para,
required high-level diplomatic interactions between U.S. and
Brazilian diplomats to de-escalate the geopolitically charged
tensions.

Thesepoliticsand national sovereignty concernsprompted the
Brazilian government to generally control the program,
culminating in its relative nationalization post-2004. Already
during the first phase, the Brazilian government used its
political power to veto certain studies under the LBA that
might yield analyses critical of national natura resource
management. This weakened the development of social
science investigations under the LBA (Schor 2008).
Opposition to the LBA within parts of thefederal government
only abated after years of effort to improve local integration
and communication, after the Brazilian government had
assumed control over the program.

During the second phase, greater effort was also madeto tailor
the science agenda to the expressed needs of decision makers
and local and regional environmental nongovernmental
organizations, resulting in research on climatic and
hydrological variability and dynamics, and on the
transformation of the Amazonian environment, including the
sustainability of environmental services and systems of
terrestrial and aguatic production (Batistella et al. 2009). A
sign of the improved authority of the LBA in the eyes of
Brazilian authorities was the 2007 law (n. 93/2007) in
Amazonas to create and regulate policies addressing climate
change, environmental conservation, and sustainable
development. Thislaw was a so apositive consequence of the
decision to transfer the LBA’ s headquarters from therich and
dominant state of S&o Paulo to Amazonas.

The LBA remains concentrated on natural science questions.
However, in 2013, the strongly LBA-connected Universidade
Federal do Oestedo Parabeginsadoctoral programin Society,
Nature and Development that aims to develop more social
science, also in projects under the LBA.

Southern Africa Regional Science I nitiative 2000

SAFARI 2000 institutionalized mechanisms that stimulated
consideration and communication of the campaigns' potential
policy implications, including combating regiona transboundary
air pollution, improving crop yields and providing real time
wild-fire warnings. To produce science outcomes relevant to
the needs of the region, SAFARI 2000 provided support for
research, education, and public outreach to governments,
NGOs, and scientific networks. These networks in turn used
their new resources, i.e., data, as well as human and social
capital, toinfluencelocal and regional environmental decision
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making. The 2003 Regional Policy Dialogue on Air Pollution
drew heavily on the use of scientific observations from
SAFARI 2000 and involved ministers and top ranking
governmental officials from seven Southern African
Development Community (SADC) countries. The major
outcome was a draft SADC policy declaration entitled “ The
Maputo Declaration on the Prevention and Control of Air
Pollution in Southern Africa and its Likely Transboundary
Effects.”

ORGANIZATIONAL AND INSTITUTIONAL
STRUCTURE

RRNs can have a wide variety of attributes and vary
significantly (Sdderbaum 2001, Hettne and Soderbaum 2006)
in their levels of formality and bureaucracy; some are
hierarchical, whereas others are very decentralized, loosely
affiliated networks (Soderbaum 2001, Hettne and Soderbaum
2006). Soderbaum identifies four types of regional networks.
Regional Research Centers (RRCs) tend to be formally
structured and hierarchical networks, with strongtiesand lines
of accountability to external actors such as donors and
governments. They are usualy large, well-funded, and
comprehensive in their activities. Examples include the
International Livestock Research Institute and West Africa
Rice Development Association. By contrast, Regional
Research Programs or Projects (RRPs) are informal,
nonhierarchical, and decentralized in management and
operations, with fewer lines of accountability to governmental
actors. They tend to be small, and to emphasize network-
building and education over research (Hettne and Soderbaum
2006). Thesetwo types occupy opposite ends of the spectrum
from more to less structured, with Regional Research
Organizations (RROs) and Regional Research Associations
(RRAS) located in between, in this order.

The 1Al strongly resembles the RRC type. Formalized
structureand processesare needed because of thelargenumber
of national governments, agencies, and scientists involved,
including the need to secure funding and governmental
permissionsto realizeitsambitiousgoals. High-level political
support and organization, centralized coordination, and a
dedicated staff are essential for sound environmental
management and research that involves coordinating,
collecting, andintegrating resultsfrom multiplecountries. The
downside is that these organizational features called for a
multilateral agreement, a very complex instrument that
requires large amounts of time, and of human and financial
resources.

Resembling a RPP, the LBA began as a loosely structured,
scientist-ledinitiative. However, theneed for massivefunding,
the transnational nature of the scientific operations in the
Amazon basin, the involvement of NASA and use of
technologies such asremote sensing and surveillance aircraft,
rendered amoreformal structureunavoidable, asdid Brazilian


http://www.ecologyandsociety.org/vol18/iss3/art14/

sensitivities related to the Amazon. LBA architects sought to
avoid the complexity of amultilateral agreement asabasisfor
its establishment. Thus, the U.S. and Europe pursued separate
bilateral agreements with the Brazilian government. A
downside of thissolution wasthat it gave considerable control
to the Brazilian government, subjecting the science agendato
sovereign concerns and conceptions of national interests that
sometimes conflicted with the scientific agenda, limiting some
lines of research. These circumstances placed the LBA in
between the RRCs and RRPs, with a profile more consistent
with Regional Research Organizations.

SAFARI 2000's informal structure, flat hierarchy, and
decentralized decision making processes are consistent with
RRPs. SAFARI 2000's limited three-year life-span for field
operationsand existing national and regional sciencenetworks
reduced the need for more formal structures. Moreover, its
leveraging of research funds from the private sector reduced
its direct dependence on government funding and, thus,
control. Similar to the LBA in Brazil, SAFARI 2000 raised
fearsamong some African politiciansthat the activities might
result in regional disadvantage in future climate negotiations
andthat theuseof U.S. surveillanceaircraftsfor datacollection
might undermine national interests and security. However, no
tangible limitations were imposed on the campaign by the
politicians, and the suspicions appeared to subside, perhaps
because of well-executed outreach efforts, in particular with
the South African Air Force.

CONCLUSION

The above analyses suggest that al three RRNs made
significant contributions to the enhancement of regional
science, and that each achieved some policy successes. By
avoiding scientific colonialism and taking efforts to conduct
societally relevant research and build capacity, thethree RRNs
were able to build sufficient trust between policy makers and
scientists to secure a few important policy advances.
Nevertheless, producing useful knowledge is a continuing
challengefor thethree RRNs, asfor GEC research asawhole.
Greater integration of social science and stimulating the
curiosity of natural scientists about social and governance
dimensions of the phenomena they study can facilitate the
production of more policy relevant and impactful knowledge.

Finding a proper balance between the number and capacity of
researchers from the north and the south is important to the
success of a RRN. Avoiding the traditiona northern
dominance and scientific colonialism, while maintaining
important involvement of scientists from high-income
countries, these three RRNs avoided painful mistakes of other
initiatives.!” Supporting south-south research collaborationis
important, and 1Al research agendas are driven largely by
researchers from Latin America rather than North America.
However, the north-south dimension of the RRN is also
necessary to encompass important sources of scientific
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innovation and accessto someformsof know-how andto high
technology resources, such as satellite imagery.

In his typology and theorizing of RRNSs, based on cases in
Africa, Frederik Soderbaum (2001:154) writes that “most
RRNs appear to enjoy arelatively high degree of autonomy
in relation to externa actors, such as national governments
and donors.” His explicitly tentative proposition applies best
totheRRN in Africa, and poorly tothe L atin America-focused
IAl and LBA. Whether thisreflects broad differences between
tendencies of RRNs in Africa versus Latin America is
uncertain. Decision makers in Brazil and in southern Africa
expressed similar national security concerns about the LBA
and SAFARI 2000. However, inthelatter case, these subsided.
It is unclear whether thisis a reflection of differences at the
levels of the nature of the governments (e.g., differences in
the extent to which governments in the two regions were
motivated or able to oppose the science projects) and/or the
RRNs (e.g., level and success of outreach efforts), or entirely
dueto other factors.

Networks may commonly be associated with informal,
decentralized, and horizontal structures, and tend to be
cooperative and egalitarian rather than hierarchical and
competition-oriented. However, multi- or transnational GEC
research isexpensive and requires governmental permissions,
and this propelled the organization of these RRNs toward
formality, bureaucracy, and hierarchy.

SAFARI 2000 wasanatural science experiment limitedto two
field campaigns. By force of its relatively short lifespan,
SAFARI 2000did not havethebenefit of adjustingitspractices
in the course of its existence, in contrast to the IAl and LBA,
both of which had timeto reflect and alter their practiceswith
regard to such things as the inclusion of social sciences to
achieve greater policy relevance. However, subsequent
initiatives, such asESAVANA, have ventured toward greater
inclusion of socia science and policy research, and to that
extent the move in that direction is atrajectory detectable in
al three RRNSs.

Like SAFARI, 1Al and LBA started out concentrating on
natural science. Their different relationsto governmentswere
consequential in this respect. Bolstered by its intergovernmental
mandate to also fund social science, thel Al wasmostinclined
and most able to stretch to include socia science, and it did
s0 in away specifically designed to enhance its integration
with natural science and its policy impact. Formally limited
by the Brazilian government to fund and integrate “human
dimensions’ research in its early stage, the LBA is only now
beginning to reignite such research. Although the 1Al enjoys
some independence in its science funding decisions,
governments centrally affect its functioning and can impose
tangible limits to its scientific production and policy impact.
Asfor the more hierarchical structure and multilateral nature
of the IAl, it also comes with a strong degree of high level
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politics, abeit less centrally controlled by any single
government and restrained in a more formal manner by a
Statute.

Of the three RRNs analyzed here, SAFARI 2000 was most
removed from government interference. This was partly
because it maintained a loose, nonhierarchical structure and
sought to harness existing funds and initiatives to its science
plan, rather than raising new funds and an elaborate
bureaucratic structure. There were, briefly, governmental
suspicions of SAFARI 2000 and discussions about shutting
down the campaign, which were successfully allayed through
high-level engagement between project leaders and
politicians. In terms of policy influence, the major tangible
outcome was the Maputo Declaration on Transboundary Air
Pollution. As shown in research on the policy uptake of LBA
science in Brazil (Lahsen 2007, 2009), politics can drive
science and limit its influence in policy processes when
decison makers are suspicious of international science
initiatives and, even toward participating national scientists.
Despite their profound consequences for the uptake of
scientific knowledge, suspicions and other intersubjective
perceptions tend to be insufficiently recognized and
investigated, precisely a kind of research that can identify
causes of knowledge-action gaps.

The case studies show that context matters, therefore cultural
and political factors need to be carefully evaluated along with
scientific goalswhen designing aRRN. Toinform evaluations
of the likely benefits and trade-offs tied to research network
design decisions, additional research is needed to test when,
where, and how different models and submodels work best,
and under what circumstances. The present analysis suggests
that the informal, nonhierarchical, and decentralized
management that characterize the SAFARI model may be a
good option when the goal is to do short-lived scientific
campaigns focused on discrete, well-defined, and politically
modestly “charged” problems such as transboundary air
pollution; the policy ramifications of the anticipated findings
related to transboundary air pollution were fairly predefined
and limited to a declaration. Moreover, the problem is
anchored in a specific region as are the solutions and their
beneficiaries. A flat organizational structureis appropriatein
such contexts and helps limit operational costs and
governmental involvement that may unnecessarily limit and
slow the science.

When the goal is to produce research on a longer-scale and
with a less predelimited focus on “wicked” and politically
sensitivetopicsrelated to climate change and natural resource
use, other, more hierarchical and formalized structures may
be necessary and desirable. The LBA and IAl offer different
models and lessons in this regard. Both are able to develop
agendas with the benefit of time, trial and error, and central
control of considerable financial resources. These features
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allow learning that can yield improvements in management
and strategies to overcome political resistances and enable
careful design and experimentation with new forums to
improve interaction among scientists and between scientists
and decision makers. Especially strong in thisregard, the 1Al
model may have the greatest potential to engender deeper
institutional changesin favor of more policy-relevant science,
an important attribute given that policy impact is acontinued
challengefor RRNsand for global change scienceasawhole.
(Y See http://www.icsu.org/search?Subject%3Alist=Reviews,
and for instance, the review of the International Geosphere
Biosphere Programme (http://www.icsu.org/publications/
reports-and-reviews/igbp-review/review-of -the-international -
geosphere-biosphere-programme-2009), which considersit“a
matter of urgency” to identify ways to “maximize the
scientific, policy, and practice impact s of 1GBP-related
science.” See also Reid et a. 2009, which seeksto find paths
to improved policy impact.

2 For instance, in an effort to generate developing country-
defined, demand-driven, and problem-based research, the
Dutch Ministry for Development Cooperation gave southern
collaborators ownership over the research agenda and its
execution over a period of over a decade, discouraging
interaction with Dutch and other developed country
researchers. It later realized that this strategy did not develop
the desired southern agenda because the developing country
researchers failed to reach agreement about research and
priorities, i.e., the assumed southern unity and dialogue was
missing, and because their southern researchers sole
|eadership was incompatible with their limited infrastructure
and research capacity (Koenders 2009).

Responsesto this article can be read online at:
http://www.ecol ogyandsoci ety.org/i SSUes/responses.

php/5614
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