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The ecological state of the Persian or Arabian Gulf (hereafter ‘Gulf’) is in sharp decline. Calls for
comprehensive ecosystem-based management approaches and transboundary conservation have
gone largely unanswered, despite mounting marine threats made worse by climate change. The
region’s long-standing political tensions add additional complexity, especially now as some Gulf
countries will soon adopt ambitious goals to protect their marine environments as part of new
global environmental commitments. The recent interest in global commitments comes at a time
when diplomatic relations among all Gulf countries are improving. There is a window of
opportunity for Gulf countries to meet global marine biodiversity conservation commitments, but
only if scientists engage in peer-to-peer diplomacy to build trust, share knowledge and strategize
marine conservation options across boundaries. The Gulf region needs more ocean diplomacy and
coordination; just as critically, it needs actors at its science-policy interface to find better ways of
adapting cooperative models to fit its unique marine environment, political context and culture.
We propose a practical agenda for scientist-led diplomacy in the short term and lines of research
from which to draw (e.g. co-production, knowledge exchange) to better design future science
diplomacy practices and processes suited to the Gulf’s setting.

1. Introduction

The recent softening of geopolitical tensions among many Middle Eastern countries opens the possibility
for increased cooperation on climate change and biodiversity loss that centres on the semi-enclosed
960 km-long Gulf' figure 1 and table 1 [1]. Environmental challenges require the kind of government-
to-government cooperation (e.g. dialogue) and coordination (i.e. higher-level cooperation) that other
issues, such as public health, have newly received. The success of recent and anticipated commitments
to legally binding ocean conservation targets depends on transnational coordination. For example,
achieving the major aims of the Kunming-Montreal Global Biodiversity Framework (GBF) by 2030
will require transboundary data acquisition and sharing, as well as networking newly planned marine
protected areas (MPAs) in the Gulf at a whole system level [3]. Considering emerging global
frameworks, such as the UN Decade of Ocean Science, we argue that scientists working in the Gulf
have an important window of opportunity to strengthen cooperation and build a foundation for state-
led ocean diplomacy in the coming years.

There is no universal definition of ‘science diplomacy’ nor a unifying conceptual theory. Classic case
studies in science diplomacy—including the Antarctic Treaty (1959), the Outer Space Treaty (1967) and
the creation of the Arctic Council (1996)—demonstrate how science engagement makes grander
objectives possible (e.g. opening diplomatic channels, delimiting zones for peace, non-military forums
for knowledge sharing). However, these examples of science diplomacy often reflect Western views of
governance [4], conflict management [5] and foreign policy [6]. There is a need for multicultural
understandings of science diplomacy processes, including the differential roles of actors. Just as peace
scholars argue that peace and reconciliation processes must be redefined by each society [7], science
diplomacy similarly requires updates at the science-society interface. Here, we identify common
environmental threats to neighbouring Gulf countries and the growing alignment of their scientific
priorities and environmental values, despite persisting ideological tensions. Crucially, our agenda for
Gulf scientists and their international collaborators focuses not on politicized values, but rather on
common values and interests about the marine environment that are starting points to develop new
forms of science diplomacy across borders. We favour the term ‘reconciliation” for the transboundary
work needed for the Gulf’s future.

2. Recognizing common challenges

As a restricted marine basin, the Gulf’s maritime political boundaries are crowded among its
neighbouring states of Bahrain, Iran, Iraq, Kuwait, Oman, Qatar, Saudi Arabia and the United Arab

!The name of the water body at the centre of this discussion remains contentious. The one-word name ‘Gulf’ is used here, as previous
publications have done (e.g. [1]), to omit any geographic descriptors that detract from a productive dialogue. ‘Inner Gulf of the ROPME
Sea’ or ‘ROPME Sea Area’ are names accepted by all coastal states of the Gulf via the ROPME Council (see also figure 1 and table 1).
‘Persian Gulf’ and ‘Arabian Gulf’ are other names used by states.
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Figure 1. Map of the Gulf and the eight Member States of ROPME (Regional Organization for the Protection of the Marine
Environment; table 1; map adapted from [2]). The Strait of Hormuz divides the inner ROPME Sea Area (i-RSA) to the west
from the Middle RSA (M-RSA) to the east and Gulf of Oman; the Quter RSA (0-RSA) is not featured on this map.

Emirates. During the summer, the Gulf is the world’s hottest coastal environment. Many of its species live
close to their physiological limits [8,9]. Climate-induced changes to seawater temperature (greater than
35°C), salinity (greater than 40 psu), the frequency and strength of shamal winds, dust storms and
cyclones [10], and a decrease in pH and dissolved oxygen all make the Gulf a laboratory for the most
acute effects of future climate change [8,11,12].

The Gulf is also a global hotspot for rapid coastal development. Coastal reclamation, desalination
plants and infrastructure projects are causing further declines in the Gulf’'s marine ecosystems (e.g.
coral reefs, mangroves, mudflats, seagrass habitats) [13]. Biodiversity losses are associated with habitat
destruction, fishing and climate change, meanwhile sewage discharges, brine disposal, maritime
transportation and oil production activities, all pose acute localized threats. The expansion of the
petroleum industry is a major contributor to marine pollution in the Gulf, creating the constant threat
of oil spills, both large and small, which can expand across boundaries.

Responding to these common challenges across the region requires an integrative understanding of
gaps in risk mitigation, hazard management and the magnitude of restoration measures needed to
sustain marine species [14]. Regional habitat mapping, especially in offshore areas [15], could better
pinpoint the status, trends and recovery capacity of habitats along with the sensitivity of migratory
species and ecosystem engineers, such as dugongs. There is high marine endemism in some Gulf
marine environments, and the trophic cascades that may arise from endemic species’ disappearances
are not well understood [16].

Previous calls for regional collaboration on ecosystem-based management (EBM) solutions have
included coordinated ecosystem monitoring, transboundary fisheries governance, and a singular
integrated conservation network of MPAs with other area-based conservation measures [17-19]. There
is strong evidence that transboundary cooperation provides a structure for solutions especially when
large-scale climate change has variable and tele-connected consequences with local drivers (e.g. land
use). For example, at the head of the Gulf, Iraq’s severe water shortages can change the salinity,
temperature, sediment supply and pollutants of the entire Gulf [20]. Marine spatial planning with
EBM approaches could be an effective means of addressing marine biodiversity and the needs of
diverse Gulf stakeholders [21], but only a few Gulf MPAs have marine spatial management plans that
accommodate best practices, like zoning for diverse uses. One assessment of MPA management found
low overall effectiveness (34%) across the entire Gulf [19].

266067 ‘0L s uadp 205y sosyjeuwmol/biobunsyqndfaanosiedor [



royalsocietypublishing.org/journal/rsos ~ R. Soc. Open Sci. 10: 230392

(‘panupuo)

‘sajdoad J1ay) Jo poob ayy Joj

1035 91eAld 3y) Aq uoneiadood 3beINIUI pue SINJUA
Ju10( YSI|qeISa 01 PUB ‘LIRS DLNUINS SI|qeiIsd 0}
/S32In0S3) [eWIUR pue Jd1em ‘aunymube ‘bujuiw ‘Ansnpul
10 Spj3y 3y} ui ssaihoud [eatbojouyr3} pue dyuINS
1B[NWIIS 0} ‘Siieye JARNSIUIWPE pue 3Ane|siba| pue
‘WIS1IN0} pue UO[eWIOJUI ‘SIiRYe Y[eay pue [epos ‘inynd
PpUB UOI1RINP3 ‘SUOIIIIUNLILIOD ‘SWOISND ‘3DISUIW0D
‘Silege [epueUY pue d1wouodd buipnpul SpRY SnoueA ul
suone|nbai Jejiwis epnwioy 03 ‘spjay. snoea uj s3jdoad
113y} U3am13q buijierasd mou uonesadood Jo seare pue
Il ‘suorejar uaylbuans pue uadaap 01 ‘WIY) UM

Auun 3A31Yde 01 JAPIO Ul SPIAL. [[B U1 SIIRIS S LEN!
selwg U93MI3G UOMIBUUOD-IRIUI pue uoneiBaiul ‘uoneulpiood eigely JO S3ILIS eIy Ay Joj
qely panun ‘elgely Ipnes ‘1eley ‘uewq) ‘pemny ‘uielyeg 13yJ9 0) :aJe SPAIGO Asoym widjsks uonesadood [euoibal v 1861 Ipnes ‘ypefly  [pUNo) uonesado-0) Jjny 9
L Ottt
Pa1IBUUOdIRUI JIBYY pue ‘pue ‘seas ayy buiniasaid
pue abueyd newip buissaippe Joj sapijod pue suopnjos NLQ [euolbady
paseq-aduans poddns 0} ssauaIeMe S3sIel pue UoIeLLIojul saeIWy qely (4MM) umey IMM -
YNUIDS SRIUAD 3 N9 3y} Ul uoneziuebio [euoibal e sy 1007 payun ‘reqng 10} pund apip PHOM  Inje sl

(S|qeondde y1) sazeys Jaquisw uoissiw papunoy (3|9ea1dde SWeu ||n} uonerIqqe

uenbpeay uoneziuebio

X3} UIBW Y Ul PAUOHUIW B[NSUIUA Ueigely 3y Buipunoins pue Jng ay ul LHewojdip 9Uaps oy SINNUI pue suoneziuebio ays Jo ajqes Aewwns paznageydje uy *L 3jqeL

£202 #00190 60 uo /Bio BuystigndAe nos jeAol//sdny wouy pepeojumod



royalsocietypublishing.org/journal/rsos ~ R. Soc. Open Sci. 10: 230392

"SUOIIUN AEAISIUILIP PUE 1eLRIANAS Ay SIpIA0Id

(3INd0Y) Apog [euoibai Jaypoue Ing ‘4NN Jo sadidsne
3y} Japun s1 sdyISY Jo adAy sIyL “(sdyISH) Sueld uomy
pUB SUOIUIAUO) SB3S [RUOIBRY pasaisiuiupe dINN-UON
5,dSY 13pun sfe} (ySy) ealy Bas (JNAOY) IuawiuoIAu

3uLey 3Y) JO UOINAI0I4 3y) oy uoneziuebiq [euoibay ay|

salelwg qely panun
‘eIgeay 1pneS “1e1e) ‘uew( ‘yemny ‘bei| ‘uel ‘uleryeg

(3|qeo1dde J1) sazels Jaquisw

“SAIA0S [IAD pue
SAUNLIIOY YNUIDS ‘s)uawiuIrob Bupnpur siapjoyayels

13y1ab01 buibunq ‘saniae dypads-uoibar syuawajdw

"puoAdq pue eag pay ay) ul

's}391 [RJOD JO 3Imny ayy Joj Hoewojdip pue duaNS 3bpug
0} anbojeip ajowoid pue ssaualeme 3siel 0} UOILIP3JUO)
ssIMS 3y} Jo oddns ay) yum suuesne] Ul d[eiapa4

woyy pdnpul 3q ybiw Jeyy siossais pue uopnjjod

autew Jsuiebe (ysy) ealy ©3s JNJOY Y} Ul SWshs0da
pUB JUSLIUOIIAUR [RISR0D PUB 3ULIRW 3Y) JO UOIaj0Id
SpIeMO} S31R)S JAQWIB YDID 3y} JO SUOYI 1eUIPI0O)

uoIssIw

vL6l

610C

6L6l

papunoy

awweibolq seas
[euolbay awweiboig

Juswiuoliaug
euay| ‘igoiteN suoney pajun dSY dINN

pURZUMS JENIEY)
‘auuesne B3S Pay [euoneusuel] ISHL
JUSWUOIIAUT SuLiejy
yemny 3U1 JO UOIRI0N] By}
‘) wemny 1o uoneziuebiq jeuoibay IWdoY

(3|qed1jdde JWeu ||n} uoneIAvIqqe

J1) s1auenbpesy uoleziuebio

(‘panuiuo)) L 3lqel

£202 #00190 60 uo /Bio BuystigndAe nos jeAol//sdny wouy pepeojumod



Downloaded from https://royal societypublishing.org/ on 09 October 2023

3. Taking stock of environmental cooperation

The recent integration of regional cooperation on Gulf marine conservation began in the 1970s. Using the
Mediterranean Action Plan as a template, the Regional Organisation for the Protection of the Marine
Environment (ROPME) formed in 1978 among all Gulf coastal nations and marked early successes in
controlling marine pollution. ROPME is affiliated with UNEP’s Regional Seas Programme (RSP).
Although widely seen as achievements of environmental diplomacy in the twentieth century, many of
the 18 RSPs affiliated with UNEP today, including ROPME, are challenged by weak compliance and
geopolitical issues [22].

Intergovernmental organizations and global non-governmental organizations (NGOs) have also
facilitated environmental diplomacy. For example, the World Wide Fund for Nature (WWF) regional
office in UAE has co-led Gulf coral reef conservation planning across the coastlines of Abu Dhabi and
Qatar [23]. Gulf countries, including the notable recent addition of Iraq, have joined UN multilateral
environmental conventions, which facilitate information sharing, social encounters and trust building.
Countries belonging to the Gulf Cooperation Council (GCC) have had a long-standing obligation to
cooperate under the GCC Convention on the Conservation of Wildlife and their Natural Habitats
(2001) and the Convention’s wildlife committee meets on a regular basis to coordinate implementation
of the Convention. They have also become more engaged with the global sustainable development
agenda and, subsequently, green growth networks, which has raised the visibility of energy transition
and climate change within the GCC [24]. While traditional science diplomacy continues to spark
coordination on global climate action, the GCC alone cannot offer inclusive ocean diplomacy across
the Gulf because Iraq and Iran are not GCC member states.

There is an urgent need to develop an inclusive framework to address climate-adjacent
environmental challenges, such as marine biodiversity decline. Recent ROPME-led convenings on
climate change with scientists and political leaders [25] demonstrate a regional capacity to have
dialogue on critical issues. These efforts need to be dramatically expanded and enhanced to mitigate
multiple threats to marine biodiversity in the Gulf that have not yet been addressed comprehensively.
GCC countries have strong financial capabilities, governing coherence and legacies of cooperation to
facilitate trust building with the Gulf’'s two non-GCC countries. Efforts to accelerate the mitigation of
marine biodiversity loss, especially for regional agenda-setting, need to include scientists from all Gulf
nations as a way to ease the perception of representative bias; also, scientists have social networks,
credibility and portable expertise [26], all of which lends further weight to transboundary cooperation
that can be elevated and useful to intergovernmental dialogue. Although Gulf countries may have
different environmental agendas, science diplomacy research shows that ‘productive tension’ [27] can
lead to common ground where consensus is not a necessary objective. Productive tensions exist
among participants that have different perspectives, values and ways of knowing; the product, for
science diplomacy, arises from co-production at the boundaries of issues and discussion [27]. Such a
model fosters continuous dialogues, trust building and data sharing among scientists.

Data sharing requires the stewardship of data for public benefit and building strong infrastructure,
like data institutions. In the Gulf, ROPME could meet this institutional need as a multilateral
organization. Another model for data diplomacy involves fostering neutral boundary organizations.
The Transnational Red Sea Center (TRSC) demonstrates this approach on the western side of the
Arabian Peninsula. The TRSC facilitates knowledge sharing about coral reef habitats across the eight
nations bordering the Red Sea. It seeks to overcome historical, conflict driven isolation through the
diplomatic neutrality of the Swiss Foreign Ministry, which plays a boundary-spanning role by funding
and advising the centre, including its transboundary expeditions, with the goal of cooperative coral
science and dialogue [28]. We see promise in TRSC’s innovative design, built around a capable
boundary-spanning institution with expertise in knowledge exchange.

4. Building towards ocean diplomacy

Science diplomacy builds common interests among allies and historical adversaries. But even flagship
settings for science diplomacy (e.g. Arctic, Antarctica) show that trust and scientist-diplomat
engagement can decline or fall to geopolitics [4,5]. Scientists and their peer networks have a role to
play in bolstering trust. And, with existing boundary organizations willing to facilitate or expand
existing networks, scientists do not need to wait on formal diplomatic channels to act.
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First, regional funding for scientists interested in networked Gulf studies should be dramatically [ 7 |

expanded. Currently, such funding is insufficient to meet the moment and nationally delimited; pan-
Gulf integration is often accidental. The GCC has strong funding capabilities and explicit coordinating
infrastructure. Also, many national-level funding programs could provide enhanced regional
cooperation support (e.g. Kuwait Foundation for the Advancement of Sciences (KFAS), Qatar
Foundation’s Qatar National Research Fund (QNRF), Iran National Science Foundation (INSF)).
Additional financing can come from foundations, the private sector and international organizations.

Second, peer networks among scientists should be strengthened to increase trust through data
sharing. Conservation planning aimed at geopolitically transboundary species, such as commercial
fish species, sea turtles and marine mammals, represents a unique area for sharing data. Grassroots
networks among scientists are already building regional capacity for sharing data with global
networks, as demonstrated by the ongoing engagement between the Arabian Seas Whale Network
and the International Union for Conservation of Nature’s Important Marine Mammal Areas process
[29]. ROPME can also catalyse scientist-led, peer-to-peer data sharing networks by promoting data
acquisition and policies that address marine biodiversity challenges. Open access (OA) policies can
also improve data sharing for government-supported research funding, as KFAS has mandated. By
moving networks from closed to OA practices, scientists can provide avenues for bottom-up
initiatives, such as the new creation of a much-needed Gulf-wide marine mammal stranding network,
which can later be formalized through top-down diplomatic action.

Third, scientists in the Gulf can lead transparent, participatory and systematic approaches to area-
based conservation measures, which will accelerate progress towards global biodiversity conservation
targets. Creating a comprehensive and ecologically coherent MPA network will provide an EBM
strategy for enhancing the resilience of regional biodiversity in the face of climate change. We
recommend that scientists, alongside capable boundary spanning organizations, help co-develop
coordinated management metrics across MPAs to ensure effective conservation and connectivity [3].
The Gulf currently has no large transboundary MPAs that straddle maritime boundaries (i.e. marine
peace parks). While peace parks require shared governmental maintenance for long-term viability
[30], their establishment could solve conservation disconnect. The Gulf of Salwa, for example,
harbours thriving dugong populations and expansive intact seagrass beds that bridge the territorial
waters of Bahrain, Qatar and Saudi Arabia [31,32]. We recommend this site for the region’s first
transboundary marine park.

One of the problems with studies on marine ecosystems in the Gulf is the lack of integration in
research topics. This disconnection is partially attributable to a lack of knowledge about ongoing
research projects in the regional countries that suffer from journal paywalls and publication fees
especially for conservation and biodiversity publications. To resolve this problem, we advocate
creating a project database as a first step, which can be established and managed by the ROPME. A
second solution is to create a forum such as Coral-List, which provides a forum for online discussion
and announcements pertaining to coral reef ecosystem research, conservation and education. Having a
forum for the researchers in the Gulf may help define integrative research topics that bridge the gap
of information on marine ecosystems in the region. Identifying gaps will be especially useful for
planning and coordination across all GCC member states and other pan-Gulf transboundary
organizations. For example, the establishment of a network of Gulf MPAs requires understanding
fundamental biological processes (e.g. coral larvae exchange) among a large number of marine
ecosystems across all member states.

Scholars have long held-up less populated regions, like the Arctic, as settings for studying and
advancing science diplomacy, while heavily populated and politically complex regions, like the Gulf,
have been overlooked [1]. We argue that non-pristine and urbanizing regions should be considered
for peer-to-peer diplomacy—also called Track 2 diplomacy—which the UN Decade of Ocean Science
strives to spark as an organizing platform. This UN campaign asks scientists to better coordinate
science across borders in the pursuit of the UN Sustainable Development Goals and ‘change how they
organize themselves’ [33]. In Gulf countries, there is no clear sense for how non-state actors (e.g.
scientists, environmental NGOs) can engage with state actors (e.g. ministerial-level politicians,
diplomats), which is closer to traditional Track 1 diplomacy. Governments that can build bridges
across Track 1 and Track 2 diplomacy may garner more public awareness and support for their
environmental agendas. For example, recent surveys indicate that Qatar residents view scientists as
the most trustworthy sources of environmental information, eclipsing government sources by nearly
twofold [34]. Diplomacy-oriented scientists and science-grounded diplomats can co-produce creative
forms of diplomacy that fit the region’s culture and ongoing reconciliation.
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In addition to increased diplomacy in the region, we call for better practices and processes for ocean
diplomacy. This must be informed by relevant lines of social science scholarship—for example, the field
of knowledge co-production, which captures the body of scholarship organized around ‘science-policy
interface(s)’ and other related concepts. Co-production has deepened scholars’ and practitioners’
understanding of the role of trust and boundary spanning organizations in informing policy-making
[35-37]. Multiple case studies from the co-production literature support the claim that successful
collaborations and cooperative networks at science-policy interfaces are underpinned by trust-building
processes [38,39]. We propose that co-production scholarship may be used to build models for
networked Gulf scientists to increase trust and build social capital when conducting pan-Gulf studies.
The Gulf should also be a site for new co-production and governance scholarship to expand our
understanding of understudied themes at the science-policy interface, like consensus. In contrast to
most claims made by co-production scholars [40,41], consensus may not always be more effective than
non-consensus at informing environmental policy or governance. In fact, the Gulf region may be a
critical transboundary setting for studying models of useful scientific engagement, credibility and
cooperation in the absence of consensus and agreement.

The declining Gulf marine environments and the aligning of environmental interests, coupled with
renewed regional diplomacy efforts, create an unusual convergence of drivers to begin understanding
new modes of engagement. This window of opportunity for Gulf scientists to voluntarily integrate
processes, data and strategize conservation research is potentially narrow, or at least time-sensitive
relative to climate goals. Gulf governments, especially those states committing to ambitious 30 x 30
conservation targets [42], can take advantage of existing peer networks among scientists as a template
for intergovernmental research support, trust building and strategic planning for ocean protection, as
is being done elsewhere [43]. This article is one example of the willingness of researchers, working in
the Gulf and at other international institutions, to set aside differences and cooperate over our
common ambitions to protect marine biodiversity.
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