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A B S T R A C T   

Increasingly, governments are implementing infrastructure modernization projects that expand shallow water 
ports adjacent to coral reefs. Preliminary evidence suggests port expansion causes significant coral mortality. 
Supporters argue that without such projects, economic competitiveness, job numbers, and revenue streams will 
decline. The Cayman Islands are proceeding with a controversial port expansion project that has escalated into a 
major environmental policy dispute, triggering an unprecedented people’s-initiated referendum. This paper 
analyzes this policy dispute, asking how coral reef governance is changing because of the proposed port 
expansion in the Cayman Islands? This research finds evidence for adaptive Caymanian governance occurring in 
four ways. First, the port dispute is causing Caymanian institutions to be significantly changed by both pro- and 
anti-port stakeholders. Second, because of institutional changes, space for private companies to impact decision- 
making is increasing, contested by civil society. Third, non-state actors, such as civil society and the private 
sector, are significantly shaping public discourse. Fourth, participatory democratic processes, led by civil society, 
are emerging in new ways. In environmental policy contexts, changes in governance can include changing in-
stitutions and expanded participation opportunities for stakeholders. There is a tacit assumption that such 
changes are positive normative transformations in government. The Cayman Islands port dispute shows that 
increased stakeholder participation in decision-making may unintentionally allow outsized roles for private 
interests to erode institutions and undermine public policy. A robust and active civil society can contest these 
changes, unlocking democratic inroads to influence decision-making.   

1. Introduction 

Increasingly, governments are expanding shallow water ports adja-
cent to coral reefs in the United States (U.S.) and in the Caribbean [12]. 
Because coral reefs are declining worldwide, policy-makers must 
manage project impacts to ensure they do not degrade ecosystem goods 
and services that enhance human well-being (i.e. fisheries, coastal pro-
tection, tourism, and cultural values) [3]. Preliminary evidence suggests 
port expansion projects degrade reef ecosystem services by causing 
significant coral mortality due to an erroneous underestimation of im-
pacts [12]. Arguments in favor of port expansion include the economic 
necessity and urgency of such projects, which modernize infrastructure, 
increase competitiveness of local industry, and produce a substantial 
return on investment that outweighs environmental damage, which can 
possibly be mitigated or offset [7,8]. How to balance economic consid-
erations with the demonstrated ecological consequences creates puz-
zling tradeoffs for policy makers. 

With the tradeoffs between the substantial material benefits and 
ecological risks in mind, the Cayman Islands are proceeding with a 
controversial port expansion project that has escalated into a major and 
ongoing environmental policy dispute. Environmental policy disputes 
like this case are important to study in depth because they trigger 
learning and knowledge generation and open up spaces for new man-
agement trajectories for ecosystems [18]. This paper analyzes this policy 
dispute and asks how coral reef governance is changing as a result of the 
proposed port expansion in the Cayman Islands, and what can 
decision-makers in other countries considering similar projects learn 
from the Caymanian case? 

This study adopts a highly cited theoretical framework for adaptive 
governance to apply to this case study [35], because of its emphasis on 
learning and stakeholder participation. Learning is playing a major role 
in the Cayman port dispute in the form of scientific communication to 
both the general public and to decision-makers. Pro- and anti-port 
project stakeholders have engaged in an extensive, science-focused 
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public outreach effort in the popular press, social media, and in public 
meetings. Participation in the policy-making process figures promi-
nently into this case due to first ever people’s-initiated referendum, 
triggered by civil society in October 2019, delayed until 2020 by a 
lawsuit, and possibly until 2021 because of the ongoing coronavirus 
COVID-19 pandemic.2 

This paper finds evidence for changes in Caymanian governance 
occurring in four ways, all of which can serve as lessons to other places 
considering similar projects. First, the port dispute is causing Caymanian 
institutions to be significantly changed by both pro- and anti-port 
stakeholders. Despite aggressive domestic and international policy 
commitments to reef protection and a long-established marine protected 
area network, 10 acres/4.04 ha of coral reef is expected to be destroyed 
by dredges to build a cruise ship berthing facility or pier. Second, 
because of institutional changes, space for private companies and con-
sultants to influence Cayman decision-making is increasing, contested 
by grassroots organizing and civil society. Third, non-state actors, such 
as civil society and the private sector, are significantly shaping public 
discourse and having major impacts on decision-making. Fourth, the rise 
of the private sector in decision-making circles has triggered participa-
tory democratic processes, led by civil society, in ways never before seen 
in the Cayman context. While civil society has successfully triggered a 
referendum on this project, the erosion of Caymanian institutions by 
private sector actors is an important case to examine, especially for 
countries with a weaker civil society that may not be capable of con-
testing similar major environmental projects. 

2. Literature review: governance, learning, participation 

This study draws on Pahl–Wostl’s highly cited framework for adap-
tive resource governance regimes (2009). Natural resource governance 
is ordered rule and collective action, enacted by connected individuals, 
organizations, agencies, and institutions at multiple scales [13,18]. 
Adaptive governance describes how socio-ecological systems are 
capable of reorganizing when faced with disturbance events, adjusting 
so that each management decision is an opportunity to learn [6,18]. 
Learning is essential for building capacity of authorities, experts, interest 
groups, civil society, and the public to manage natural resources [34]. 

Environmental policy disputes and stakeholder participation in 
decision-making cause learning and open up spaces for new manage-
ment trajectories for ecosystems [18]. Conflicts that arise among 
stakeholders can spark learning and knowledge generation [13]. Con-
flict is an inherent part of environmental decision-making because of the 
sharp differences in power and values between stakeholders [13]. 
Because of the importance of learning in disputes, scientists have a 
prominent role in decision-making that goes beyond the detached, 
objective specialist delivering knowledge to leaders [18]. Stakeholder 
participation in the policy-making process also leads to learning [34]. 
Participation allows people with varying perspectives, levels of power, 
interests, and values to settle conflicts so that a conflict does not lead to 
dysfunction [13]. 

Pahl Wostl’s theory of adaptive governance unifies the concepts 
defined in this section into a cohesive theoretical framework. This 
framework is specific enough for analysis of the case of the complex port 
controversy in the Cayman Islands, and general enough to lend insights 
to other places that may be considering similar projects. This framework 
supports context-sensitive analysis that is not specific to this case, with 
findings transferable elsewhere. It utilizes a “diagnostic approach” of 
governance as a series of principles or variables of interest within a 

multi-scaled, socio-ecological system. The elements of a governance 
regime included in this framework are: 1) institutions, with a focus on 
the relative importance of formal and informal institutions; 2) actor 
networks with emphasis on the role and interactions of state and non- 
state actors; 3) polycentric governance; and 4) governance modes. 

Institutions are the rules that govern the behavior of actors. Formal 
versus informal institutions distinguish processes in which rules are 
developed, codified, communicated, and enforced. Formal institutions 
include official rules issued by government, codified in law and policy, 
and enforced by legal proceedings. Informal institutions include cultural 
norms, evident in public discourse, that are not written down [35]. 
Governance is characterized by decreasing roles for formal government, 
and increasing roles for networks of non-state actors. Non-state actors 
may include private companies, and civil society organizations, whose 
rise to power was aided by “the hollowing out of the state” or the pri-
vatization of many previous functions of government [37]. The promi-
nence of non-state actors means that government policy and programs 
for service delivery are increasingly determined by markets and imple-
mented by volunteers or private companies [38]. Because the state has 
diminished capacity to deliver services, community groups form, lead-
ing to democratic activism that brings together groups that may not have 
previously associated [38]. 

Multi-level governance, described elsewhere as “polycentric” 
governance, has many centers of decision-making that are formally in-
dependent of one another. Multi-level governance has jurisdictional 
units of different sizes covering different spatial extents, that all operate 
as a self-organized whole [32]. The mode of governance, from Pahl--
Wostl’s framework, can be one of three typologies, with flexibility for 
systems to fall into all categories simultaneously. These modes include 
bureaucratic hierarchies (formal institutions of government and govern-
ment actors), networks (formal institutions of the state govern, and 
non-state actors participate and influence decision-making), and markets 
(private sector actors participate heavily and influence both state and 
non-state actors) [35]. Network modes of governance support learning 
by providing access to new kinds of information, yet they also make for 
multiple forms of interpretation of information which may result in 
conflict [35]. 

Adaptive governance changes (institutions, non-state actors, poly-
centrism, and governance modes) because of learning [35]. Learning can 
be classified by the magnitude of the changes it causes. Organization 
theory utilizes the concepts of single, double, and triple loop learning to 
classify the different types of learning possible within organizations [2]. 
In this framework, single loop learning is found in small, day-to-day 
actions that are changed based on learning, where changes are incre-
mental improvements towards meeting goals. Double loop learning is 
present when problems are reflected on and guiding assumptions are 
questioned, as are assumptions on how goals can be achieved. Double 
loop learning may lead to new approaches to resource management. 
Triple loop learning refers to regime overhaul in the sense that regula-
tory frameworks or even value systems are changed, and with it comes a 
recognition that current systems are ineffective at achieving resource 
management. Triple loop learning will result in new actors joining the 
network, power structures that will change, and new regulatory 
frameworks [35]. 

3. Material and methods 

The data for this article came from several sources including: semi- 
structured interviews with 42 key informant stakeholders including 
decision-makers within the Cayman Islands Government (CIG), civil 
society leaders, civil society members, and tourism industry pro-
fessionals beginning in November and December 2019; policy document 
data such as reports, web pages, laws, and public outreach material 
(n = 30); and the generation of ethnographic field notes during partici-
pant observation at public meetings and field visits. 

The research design for this paper is a “place-based” case study 

2 This paper was written before the spring 2019 onset of the global COVID-19 
pandemic. While it has major potential to impact the Cayman Islands and 
ongoing policy disputes within, the research and analysis was conducted when 
it was not a major factor. As such, further analysis of the impact of the 
pandemic is not included in this study. 
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research that is locally-generated to analyze detailed empirical data that 
may not be widely available [46]. This research is classified as “phro-
nesis” or “practical knowledge,” oriented towards future action, and is 
context-dependent [47]. The case study selection of the Cayman Islands, 
since it is undergoing a controversial port expansion project, is an 
example of information-oriented selection, aimed at maximizing the 
amount of information from single cases selected based on the expec-
tations of their information context [48]. 

In key informant interviews, respondents were asked 5–10 questions 
listed in Table 1 below, with the potential for extra questions based on 
responses (variability was explained by stakeholder category with 
decision-makers and leaders seeing more questions than others). Ques-
tions were drawn from the framework of adaptive governance presented 
in Section 2 whereby questions were meant to collect specific examples 
of each of the four diagnostic components of governance. Responses 
were confidential and anonymous. Responses were not attached to 
places of employment because this dispute is ongoing and controversial, 
but instead to different organizational types. Responses were tran-
scribed at point of interview, and analyzed using thematic coding [20], 
with the adaptive governance framework used to assign four over-
arching codes (institutions, non-state actors, polycentrism, and net-
works), with secondary codes to denote learning paired within the 
overall framework. If responses included more than one facet of adap-
tive governance, they were assigned multiple codes. 

Data analysis took the form of content analysis, defined as system-
atic, objective, and qualitative analysis of interview and printed material 
characteristics. To analyze content, the coder searched interview tran-
scripts and printed material for the codes and identified them [11]. The 
steps involved in thematic coding and content analysis followed the 
deductive content analysis protocols described by Elo and Kyngäs [15] 
and include 1) selecting the unit of analysis (governance), 2) making 
sense of the data as a whole, 3) developing structured analysis matrix 
using the coastal governance framework described by Pahl Wostl, 4) 
data coding according to categories, 5) reporting the results. Ethno-
graphic data from participant observation at public meetings, as well as 
policy documents, were used to supplement the primary interview data. 

Table 1 summarizes the adaptive governance framework deployed 
by this study that served as the basis for interview questions, the analysis 
matrix, and coding categories. 

4. Results 

4.1. Overview 

The dispute over the port expansion project began in 2013 when the 
CIG, led by its cabinet, premier, and other high-ranking officials, 
decided to build a cruise berthing facility (i.e. cruise ship piers for 
passengers to disembark) in George Town Harbour that would include 
two piers, dredging, and land reclamation. These expanded facilities 
would replace the current model, where cruise passengers are 
“tendered” by smaller boats from the cruise ships moored offshore. The 
CIG contracted a private company to conduct its social and ecological 
impact assessment (EIA), baseline conditions assessment, mitigation 
plan, and concept design in 2015 [16]. 

The rationale for this project is its potential for increasing economic 
opportunity [9]. Arguments for the port project are best summarized by 
the public statements made senior officials such as Tourism Minister 
Moses Kirkconnell. Minister Kirkconnell and other supporters argue that 
hard work and cultural values of openness and friendliness, known 
locally as “Caymankind” contribute to this success. The cruise economy 
brings in $200 million annually, or 80% of Cayman’s tourism industry, 
providing knock on opportunities for a wide range of local people 
ranging from taxi drivers to restaurant owners to hotel workers [7,8]. 
Cruise revenue helps fund scholarships, pay salaries for teachers and 
police, pay for road maintenance, and other social services for low in-
come Caymanians. 

Table 1 
Conceptual framework of adaptive governance with coding categories (based on 
[35]).  

Concept of interest 
drawn from adaptive 
governance 
framework 

Interview question Indicators in interview 
answers for single, double, 
and triple loop learning 

Formal institutions In the Cayman Islands, 
there are established rules 
for protecting coral reefs. Is 
the port expansion project 
challenging this in any 
way? 

Single Loop Learning: there 
is no questioning of 
established institutions, 
regulations and existing 
policies are followed. 
Double Loop Learning: 
Institutions are 
reinterpreted by many 
parties, regulatory 
frameworks are viewed as 
constraints to innovation, 
there are conflicts in the 
courts over rules. 
Triple Loop Learning: 
Institutions are changed, 
regulatory frameworks are 
changed, new policies are 
implemented. 

Informal Institutions Are reef stakeholders in the 
Cayman Islands talking 
about reef management in 
different ways because of 
the port project? 

Single Loop Learning: 
established cultural norms 
justify the current system 
with public discourse 
remaining in what is 
already established. 
Double Loop Learning: 
norms and routines are 
questioned, new ideas on 
governance emerge beyond 
isolated groups within the 
network. 
Triple Loop Learning: 
changes have occured in the 
public discourse, which is 
dominated by new ways of 
thinking in the media, 
political debate, and public 
meetings. 

Actor networks (non- 
state actors) 

Are coalitions of 
stakeholders forming 
because of the port 
expansion project? (Follow 
up question: are any of 
these coalitions between 
new groups of stakeholders 
ones that possibly have 
never collaborated 
before?) 

Single Loop Learning: 
actors remain in their 
networks/communities of 
practice with established 
roles not questioned 
Double Loop Learning: 
actors seek input from those 
outside of their networks (i. 
e. invite others to speak at 
their meeting), 
disagreement over frames 
occurs (i.e. people in 
government may disagree 
with a policy that they 
implement for their job), 
“boundary spanners 
connect different networks. 
Triple Loop Learning: 
Changes in boundaries 
between networks occur, 
new networks are 
established, changes in 
power structures occur 

Poly-centric 
governance 

Are new groups of 
stakeholders holding 
power over decision- 
making around the port 
expansion issue? 

Single Loop Learning: the 
traditional flow of authority 
is in place (institutions, 
regulatory frameworks) 

Are these new stakeholders 
seeking knowledge from 
outside experts in ways 
that are contrary to the 
past? 

Double Loop Learning: 
There is increased formal 
knowledge exchanged 
between levels, and 
coordination between 

(continued on next page) 
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Under a comprehensive business case study contracted from a 
reputable international management consulting firm, the berthing fa-
cility will increase ease of access to the Caymans, and with it, passenger 
numbers by 1% each year. By contrast, passengers will shrink by 1% per 
year without the facility. Currently 90% of passengers disembark in the 
Cayman Islands, which would increase to 92% with an easier access 
created by the piers. Participation in local tours is also expected to un-
dergo an increase of 11%. The business case states that tourism spending 
will add $242 million over the 20-year lifespan of the project. When 
calculating economic impacts in terms of construction and facility 
operation costs and benefits compared to the status quo, there will be a 
net loss of $67 million due in large part to the loss of the Caymanian 
tendering business [26,36]. 

The proposed port modernization addresses a genuine concern 
among Caymanian officials that the new generation of larger cruise 
ships, such as the Oasis Class ships,3 will simply skip the Cayman Islands. 
Leaders in industry have warned publicly that because the new gener-
ation of cruise ships were not meant to be moored offshore with pas-
sengers tendered ashore, skipping the Cayman Islands on their itinerary 
is a real possibility. Caymanian leaders have expressed fears that once 
older, smaller models of ships are decommissioned, cruise tourism may 
shrink by as much as half of today’s numbers, which would severely 
impact government revenues and social services. Industry analysts have 
echoed support for the need for an end to tendering, arguing that 
weather conditions where swells surpass one meter and winds surpass 
30 knots make tendering impossible. Entire ships of cruise passengers 
cannot disembark on days like these, causing a loss of local economic 
activity and tax revenue from those passengers. Thus, supporters argue 

that with modernization comes increased competitiveness in the future 
cruise industry and fewer losses with weather conditions not amenable 
to tendering [7]. 

With the proposed construction of the berthing facility, severe 
damage to coral reefs in Georgetown Harbour is a daunting possibility. 
Popular coral reefs that would be contained in the dredge footprint 
include Soto’s Reef, the Balboa Reef (including its historic shipwreck), 
Devil’s Grotto, and Eden Rock (see Fig. 1 for examples). These reefs have 
high levels of cultural value and historical importance to the Cayman 
Islands. Soto’s reef is named after Bob Soto, a legendary figure who built 
the Cayman Islands’ first dive shop there in 1957, and is widely credited 
for creating not just for the multimillion-dollar dive industry of the 
Caymans, but for founding recreational diving as a popular pastime and 
major economic powerhouse in the Caribbean region as a whole. 

The reefs of George Town Harbor are unique because of their ease of 
access, which is rare for coral reefs with comparably high levels of living 
coral. George Town Harbor reefs are within sight of the cruise ship 
mooring area, enabling hundreds of visitors per day to leave these ships, 
dive these sites with local tour operators, and be back aboard the cruise 
ship for their evening departure. Cayman people can easily reach these 
dive sites, as they are a quick 3-minute swim from one of the main roads 
passing through George Town. Many if not all Caymanians have mem-
ories of snorkeling, swimming, or diving in these reefs throughout their 
lives because of their ease of access. 

Once the EIA was received by the CIG, it solicited public comment, 
and decided to proceed with the project. Project supporters in govern-
ment and industry emphasized in public meetings that the EIA was the 
most in depth study of its kind in the history of the Cayman Islands. 
Project supporters also emphasized the collaboration with the Depart-
ment of the Environment in contracting the EIA, and how the EIA 
company had a global reputation for conducting this type of work. In the 
view of project supporters, a good faith attempt at drawing out the 
ecological costs and pathways to mitigating these costs took place. 

The CIG selected Verdant Isle Port Partners (VIPP) as the contractor 
or “preferred bidder” in July of 2019. This consortium consisted of two 
of the world’s largest cruise companies and several private engineering 
firms, building the facility for an estimated $240 million U.S. dollars. 
Contained in this agreement is also an enhancement project for the 
outdated cargo facility, which is located in the same space as the cruise 
ship terminal in George Town Harbour. 

Given the controversial nature of the project, VIPP proposed what it 
called a “new and more environmentally friendly project” responsive to 
stakeholder concerns. The new project would include two “finger piers” 
which would be built in deeper water, resulting in less coral damage 
compared to the original designs of the project proposed in 2015, along 
with a proposal for lessened impacts of dredging. This new project has 
not had its technical plans published and has not undergone its own 
EIA.4 

To increase public awareness on the tradeoffs and benefits of the new 
project, the CIG financed the creation of public outreach materials, 
videos, and other advertisements pledging an extensive two pronged 
coral mitigation program, where environmental non-governmental or-
ganizations (NGOs) would detach and outplant 30–50% of the affected 
coral reefs, and also grow replacement coral in nurseries to eventually 
reattach to the sea floor. This would occur in concert with environ-
mental engineering firms relocating thousands of individual corals. VIPP 
pledged to relocate 100% of threatened and endangered corals, and 
conduct 1:1 mitigation, or for every coral lost, it would move or 

Table 1 (continued ) 

Concept of interest 
drawn from adaptive 
governance 
framework 

Interview question Indicators in interview 
answers for single, double, 
and triple loop learning 

networks to improve 
collaboration 
Triple Loop Learning: 
formalized participation of 
actors from all levels of 
power that exchange 
knowledge across levels, 
there is a balance to top 
down and bottom up 
approaches 

Governance mode Is there more opportunity 
than before the port 
expansion project for 
diverse interest groups to 
participate in decision- 
making? 

Single Loop Learning: There 
is no change to the type of 
governance (bureaucratic 
hierarchies dominate and 
there is little opportunity 
for participation) 
Double Loop Learning: 
Governance types other 
than the dominant type 
begin to appear (i.e. there is 
a discussion of market- 
based instruments or the 
emergence of participatory 
approaches) 

Is there more opportunity 
than before the port 
expansion project for 
private companies to 
participate in decision- 
making? 

Triple Loop Learning: More 
diverse governance 
structures are in place, from 
top-down to bottom-up 
typologies, markets, and 
networks  

3 Oasis and Quantum class ships carry 6000 passengers. These passengers 
tend to be higher income passengers, and if cruise companies choose not to 
tender in the Cayman Islands, revenue losses are estimated at approximately US 
$1.35 million per week according to Minister Kirkconnell. 

4 Project supporters argue that a new EIA would not be necessary because 
there was already a feasibility assessment on the proposed mitigation in the 
form of the Benthic Habitat Characterization Study. This study found that coral 
mitigation is feasible further from the project impact site. Building the piers in 
deeper water and changing the mitigation replanting site should be enough to 
preclude the need for a new EIA, according to this line of thinking [8]. 

K.H. Dunning                                                                                                                                                                                                                                    



Marine Policy 124 (2021) 104248

5

“replant” a coral [45]. Some outreach material, such as lectures from 
hired scientists in public meetings, pledged 10:1 mitigation, with the 
variability in numbers not explained due to the lack of published plans 
and a new EIA. A more comprehensive overview of the proposed miti-
gation/restoration plan and its relationship to governance can be found 
in Section 4.4.1 below. 

Two divergent networks of stakeholders began to form, those in 
favor of the port expansion project, and those vehemently opposed to 
the project. Those in favor of the project formed a coalition named 
Support Our Tourism. Support Our Tourism consists of political leaders of 
the CIG, the Cayman Islands Ministry of Tourism, VIPP, and an envi-
ronmental NGO tentatively offered the project’s mitigation role5 lead 
Support Our Tourism. Support Our Tourism framed several key benefits 
of the port project including: more jobs for Caymanians, more compet-
itiveness in cruise tourism compared to other Caribbean islands, eco-
nomic growth of one of the most important economic sectors in the 
country, and increased capacity for cargo handling. 

One of the main public selling points of the Support Our Tourism 
coalition presented at public meetings was the complete “lack of 
financial risk” to the Cayman Islands, with pro-port stakeholders stating 
in their campaign that the $250 million in project financing would be 
coming from VIPP. This form of investment in major infrastructure 
projects, commonly known as a public private partnership is encouraged 
by the United Nations as a necessity in small island states and their 
economies. This is because the characteristics that make small island 
states vulnerable (their size, remoteness, and exposure to tropical 
storms) also impact private sector development and growth. This makes 

public private partnerships important for economic development [22]. 
Within this public private partnership model, the CIG will surrender 

U.S. $2.32 of the head tax for each cruise visitor to VIPP over approxi-
mately 25 years, at which point VIPP will hand ownership back to the 
CIG. In 2018, 1.9 million cruise passengers visited the Cayman Islands, 
using that figure, VIPP would collect $4.4 million dollars annually that 
would have previously been collected by the CIG. Therefore, VIPP will 
be contributing $140 million (56% of project costs), not the full bid of 
$250 million. There is a widespread public belief that VIPP is funding 
the entire project, because its own public campaign materials co- 
produced with government say as such, labeling the venture as “risk 
free” and with no cost to Caymanian taxpayers. Given the ubiquity of 
public private partnerships in small island states, framing the venture 
more accurately as a public private partnership where costs are shared 
between the government and the bidder would lend more transparency. 
It is the quest for transparency that largely unified those opposed to the 
port project. 

The stakeholders who oppose the port project include both state and 
non-state actors, specifically the National Trust of the Cayman Islands 
(an NGO with statutory authority to conserve the environment and 
historical sites), elected members of the legislative assembly, and Cay-
manian environmental NGOs. These stakeholders formed their own 
coalition through a civil society organization, Cruise Port Referendum 
Cayman, or CPR Cayman that spearheaded a public outreach campaign. 

This coalition emphasized several downsides to the port project 
including: 1) the lack of a new EIA for the new version of the project and 
the fact that its plans have not been published; 2) there is major scientific 
uncertainty surrounding the feasibility of coral restoration proposed in 
the mitigation component of the project, particularly at the scale pro-
posed by VIPP; 3) Cayman environmental policies, laws, and interna-
tional multilateral environmental agreements would be violated by this 

Fig. 1. The Reefs to be impacted by Port Expansion. Image permission obtained from photographer Courtney Platt. The coral-covered caves of Eden Rock and Devil’s 
Grotto, two globally award-winning dive site reefs famous for their caves and “swim throughs” that have attracted millions of visitors since the 1950s. The caves and 
grottos of Eden Rock and Devil’s Grotto, during the summer months, are filled with millions of spawning dwarf herring or “silversides,” a unique environmental 
phenomenon attracting people from all over the world. 

5 No contract has been signed as of this article; however this NGO and its staff 
have appeared at all public meetings and is in CIG Support Our Tourism 
outreach material. 
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project’s damage to 10 acres/4.04 ha of reef (equal to 0.01 of Cayma-
nian reefs) [31]; 4) the Caymanian economy primarily relies on over-
night tourism, which cruise tourism is not (those passengers typically 
depart the same day they arrive at approximately 4:00 pm). Cruise 
tourism is responsible for 22% of tourism revenue, compared to over-
night tourism at 78%. Therefore, this major project will benefit an 
economic sector that is not the main source of tourism revenue source 
for the island. 5) There is mixed messaging around project financing. Is it 
a public private partnership or is VIPP financing the project? 

4.2. Reef protection laws and policies 

The Cayman Islands have strong domestic and international policy 
frameworks in place to protect coral reefs. The Cayman Islands’ inter-
national commitments include the 1992 Convention on Biological Di-
versity (CBD), and its Aichi Targets, which require mainstreaming 
prevention of biodiversity loss across government and society and 
safeguarding coral ecosystems through marine protected areas. The 
Cayman Islands Environment Charter is a legally binding agreement 
with the United Kingdom (UK) government [28]. In the Environment 
Charter Principle 4, there are legal requirements for major projects with 
environmental risk. These include that the CIG must seek outside expert 
opinion on environmental risks, an EIA is required, and mandatory 
consultation with stakeholders must occur. The footprint of the port 
project will impact two International Union for the Conservation of 
Nature (IUCN) Red Listed species, Acropora cervicornis and Acropora 
palmata. 

The Cayman Islands also have multiple, longstanding domestic pol-
icies that protect coral reefs. Part I of the [49] tasks the CIG with limiting 
ecological degradation, promoting conservation, and ensuring sustain-
able development. Coral reef and reef species protections are long-
standing, beginning with the Marine Conservation Law of 1978, which 
created a marine park network in 1986 [43]. The [50] protects coral and 
many other reef species, banning the destruction to reefs and the harm of 
reef species.6 The [51], and the [52] within, protect coral and reef 
species and are implemented by the Department of the Environment 
[28]. Within these plans, coral reefs are classified as locally, regionally, 
and globally threatened. The action plan states that coral reefs are to be 
protected in their natural states, with no net loss of habitat allowed. This 
plan also targets full protection of all coral reefs, with a minimum of 
50% contained in marine protected areas (MPAs), and all key species 
and habitats within the MPAs. This plan emphasizes 1) legal access to 
commonly-held resources by the public, 2) preventing the exclusive 
exploitation of commonly-held resources by private enterprise, 3) 
implementing international conservation agreements, and 3) ensuring 
that new developments do not impact coral reefs. 

Major projects that may impact the environment require an EIA ac-
cording to the Directives of the National Conservation Council,7 in 
addition to the Environment Charter with the UK [14]. The National 
Conservation Council ensures decisions that may significantly impact 
the environment are not made without an EIA and that stakeholder 
engagement is part of the EIA process. The Cayman Islands Environment 
Charter requires that government agencies, environment and heritage 
organizations, and the community have seats at the table in environ-
mental policy-making. 

Under Cayman law, the 2015 EIA was reviewed by the government, 

which found that it had underestimated risk and overestimated the 
ability to perform coral mitigation. Cayman law8 requires that the EIA is 
reviewed by the Cayman Islands’ Environmental Assessment Board. This 
working group is made up of government representatives from the 
Department of the Environment and several other planning and heritage 
departments.9 The Environmental Assessment Board highlighted key 
major risks and problems with the original EIA. They found significant 
risk for increased sedimentation and turbidity of the famously clear 
waters of George Town Harbour. They also estimated risks of damage to 
the environment to be higher than stated in the EIA: 15 acres/6.07 ha, 
not 10 acres/4.04 ha (as stated in the EIA). The Environmental Assess-
ment Board also found that contrary to the EIA, the impacts will be felt 
600 m on either side of the dredge zone (compared to the 200 m posited 
in the EIA). 

The Environmental Assessment Board also found that proposed 
mitigation for the dredging such as silt curtains will not provide suitable 
mitigation against coral smothering and mortality. They voiced skepti-
cism of the proposed coral mitigation projects, noting the significant 
uncertainty in the science, stating that this project would not be capable 
of performing 1:1 mitigation for the lost reef, and that although the EIA 
suggests mitigation in the form of “no net loss” of coral ecosystems, this 
is not guaranteed. Given these problems with the 2015 EIA, and the lack 
of an EIA for a revised project, stakeholders opposed to the project 
escalated the conflict to try and prevent construction. 

4.3. People’s-initiated referendum 2020 

Due to the concerns raised by their own government, the stake-
holders opposed to the project organized a campaign to collect the sig-
natures of 25% of the Caymanian electorate to trigger a people’s 
initiated referendum, the first in Cayman Islands history. These signa-
tures were collected primarily in a door-to-door effort organized by 
volunteers. Under Section 70 of the Cayman Islands Constitution, a 
people’s initiated referendum can occur due to a petition. The Govern-
ment Elections Office then verified each signature in person in a time- 
consuming process over several months. From there, a date was set for 
a vote in December of 2019 asking people to vote yes or no for the port 
project. 

Given the lack of precedence for the vote, there were no rules in place 
for how the process would unfold. The CIG determined that the refer-
endum would need 51% of eligible Caymanian voters to vote “no” for the 
project to be canceled. The distinction between eligible voters and voters 
that come to the polls on the day of the referendum is very important. 
Eligible voters include all Caymanians living overseas. The CIG also 
determined that of the 21,200 eligible voters in the Cayman Islands, any 
no-show vote would be considered a “yes” in favor of the port project. 
Due to the perceived gamesmanship of the referendum process, in 
December 2019 two legal challenges against the referendum were up-
held by the courts, delaying the vote until at least 2020. Those filing 
legal challenges argued that 1) a new EIA for the new project must be 
completed before a vote should take place, 2) the process for the refer-
endum was not fair or neutral, 3) that the port project would violate 
Caymanian environmental policy and law. 

One key civil society actor filing to delay the referendum was the 
National Trust of the Cayman Islands [29]. The National Trust is unique 
as it is an NGO established in 1987 under Cayman law to preserve 
natural resources and historical sites. The National Trust Law (revised in 
2010) states that the National Trust is required by law to preserve his-
toric, natural, and maritime heritage through the conservation of lands, 6 The National Conservation Law lists coral and sponges as “protected” in 

Part 1 of Schedule 1 of the law. Other reef species such as lobster, turtles, and 
grouper are listed as “endangered species” in Part 1 of Schedule 1 of the law.  

7 According to the National Conservation Law, the National Conservation 
Council has 13 voting members that decide via a majority; members are made 
of high-level officials in the Department of the Environment, Department of 
Agriculture, Department of Planning, the National Trust, and cabinet appoin-
tees corresponding to the geographic districts of the Cayman Islands. 

8 National Conservation Council Directives. 
9 The Environmental Assessment Board is a subset of the National Conser-

vation Council, and includes the Department of the Environment, the Port 
Authority, the Department of Tourism, National Roads Authority, the Planning 
Department, and the National Museum. 
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natural features, and submarine areas of beauty, historical, or environ-
mental importance as well as native flora and fauna (National Trust Law 
Section 4.b.). The National Trust has the power by law to classify 
environmentally important areas, acquire preserved areas, provision 
access to the public by charging fees, engage in wildlife conservation, 
provide information to decision-makers, foster public engagement, 
manage marine property including marine protected areas. 

The Cayman port case is still unfolding in Caymanian courts as of 
summer 2020. The views of those on both sides of the issue are sum-
marized in Table 2 below. It demonstrates that environmental disputes 
can trigger learning and knowledge generation and open up spaces for 
new management trajectories for ecosystems. The following sections 
detail how governance is changing. 

4.4. Analysis of adaptive governance and learning 

This section analyzes the Cayman port dispute using the framework 
for adaptive governance reviewed in Section 2. Interviews, participant 
observation, and policy documents showed evidence of double and tri-
ple loop learning in institutions, actor-networks, polycentric gover-
nance, and governance modes. The following subsections provide 
examples from the case study analysis. Triple loop learning will result in 
new actors joining the network, power structures will change, and new 
regulatory frameworks will be employed. This is evident in the Cayman 
case because private companies have entered the network, with the 
power to bypass domestic and international policy protections for reefs. 

Power structures have changed to enable these actors a large say in 
decision-making, and the beginnings of new regulatory frameworks such 
as a diminished role for the Cayman Islands Department of the Envi-
ronment and its Marine Parks. 

4.4.1. Institutions 
The formal institutions are domestic and international policy com-

mitments for protecting coral reefs including, most notably, its MPA 
network created in the 1980s along with its suite of domestic and in-
ternational policy commitments to coral and coral reef species pro-
tections. Prominent members of the government that typically play 
major roles in environmental policy-making, have been visibly absent in 
the public outreach being performed by the CIG and VIPP. The CIG 
leadership including the cabinet, premier, and deputy premier, were 
regular speakers at the Support Our Tourism public meetings, of which 
there were 8 scheduled in late 2019. These meetings had no members of 
the National Conservation Council, and no leadership from the 
Department of the Environment. This signals a shift in Caymanian power 
structures, where actors who held power to weigh in on such issues in 
the past, have been replaced by external, private sector actors who are 
implementing the port project. 

During public meetings, members of the public are invited to ask 
questions, and these typically involved the risks to Caymanian reefs. All 
technical environmental questions on the EIA and the mitigation were 
answered by spokesmen from the cruise industry, CIG leaders including 
the premier and the deputy premier (who is also the current Minister of 
Tourism10), private engineering firms tentatively tasked with construc-
tion and coral relocation, and the environmental NGO tentatively tasked 
with mitigation. The absence of members from formal Cayman resource 
management institutions suggests that the CIG is adapting its formal 
institutions to complete the port project without the type of oversight 
that these institutions were put in place to ensure. This suggests that 
double loop learning is occurring in this case, where institutions such as 
the National Conservation Law, the Department of the Environment, and 
the National Conservation Council are being reinterpreted, or reframed 
by many parties, and are forcibly adapting in the face of the port project 
to defer more to private sector interests. The comprehensive EIA and the 
mitigation plan have been used as justification for this shift. 

Additional evidence of institutional reinterpretation can be seen in 
the physical changes to the MPA boundaries, which in 2020, will no 
longer include the reefs of George Town Harbour that were once con-
tained in the MPA.11 Changing the boundaries of the MPA along with the 
diminished role of Department of the Environment leaders to comment 
on project risk, impact, and mitigation is further evidence of the power 
of this project to change Caymanian institutions. This is not going un-
challenged however. As mentioned above, the National Trust and anti- 
port project coalition led by civil society have challenged and success-
fully delayed the December 2019 referendum on the basis that the CIG 
were not complying with environmental policy and institutions, such as 
the statutory requirement for the EIA and the National Conservation 
Law [29]. 

Evidence of triple loop learning is occurring whereby formal in-
stitutions are changed outright. According to the National Conservation 
Council’s Directive for EIAs, it should convene a steering committee that 
oversees major projects. This steering committee has had the Director of 
the Department of the Environment removed as of fall of 2019. The CIG 
has justified this choice by saying that the Director’s removal was to 
“refresh” this committee. Interviews with high level decision-makers 
indicated that the Director of the Department of Environment was 

Table 2 
Summary of pro- and anti-port project stakeholder views .  

Pro-port project stakeholders Anti-port project stakeholders 

There is a need to keep pace with the 
modernization of the Caribbean cruise 
industry which is moving in the 
direction of larger class ships such as 
the Oasis Class. Cruise companies have 
said they may skip the Cayman Islands 
if tendering is the only option to 
disembark passengers. 

Caymanian domestic policy, laws, and 
international agreements prohibit 
damage to coral reefs (see Section 4.2 for 
a comprehensive overview). 

This project will only damage 
approximately 0.01 of Caymanian 
coral reefs. 

Reefs such as Eden Rock draw divers 
from all over the world and hold special 
cultural value for all Caymanians. 
Referring to them by their low 
percentage hides their deep cultural 
importance. 

Wind and wave action prevent tendering 
resulting in lost business. Piers would 
end these losses. 

Tendering is a Caymanian owned 
business and has been local tradition for 
decades. There is no real reason to 
replace it, and the larger classes of ships 
are already mooring offshore and 
tendering passengers. 

Economic benefits include more jobs, tax 
revenue for social services, more foot 
traffic in Caymanian businesses from 
increases in passengers. 

Economic benefits are speculative, as a 
majority of Caymanian tourism dollars 
comes from overnight stays, not cruise 
passengers. It is unclear whether they 
outweigh the ecological risks. 

The EIA is the most comprehensive EIA 
in the history of the Cayman Islands, 
with a 1:1 or 10:1 proposed mitigation 
program that involves NGOs and 
engineering firms. 

The EIA is for the first version of the 
project. The new project proposed by 
VIPP has yet to undergo its own EIA. 
Restoration is an unproven technology 
that has mixed evidence for its success on 
a small scale, and no evidence for success 
at the large scale proposed in this 
project. 

The CIG is allowing a referendum so that 
the public may determine whether 
they would like the project to proceed. 

The referendum’s timing (Christmas of 
2019), structure (no-show voters are a 
default “yes” to the project), and focus 
on eligible voters (this includes those 
overseas who may not be able to return 
home) gamifies the referendum in a way 
that makes support for the project more 
likely than a balanced referendum (See  
Section 4.3 for more detail).  

10 The formal title is Minister of District Administration Tourism and 
Transport.  
11 The changes to the boundaries were confirmed in interviews with three high 

level decision-makers in December of 2019, draft documents for the new MPA 
(pg. 1439–1440), as well as in the sworn affidavit of the National Trust (pg 5). 
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removed from the oversight body due to the findings that the initial 
2015 EIA underestimated project impacts such as project footprint, coral 
mortality, and sedimentation levels. This indicates that those in the CIG 
are willing to change oversight responsibilities of formal institutions in 
order to move ahead on the project. The erosion of oversight power of 
institutions will mean that in the future, projects that contradict the 
wishes of the politically powerful CIG may see diminished oversight, 
despite legal frameworks that require it. 

Other formal institutions, such as the Referendum Law, were inter-
preted by the CIG to ensure that the outcome of this referendum would 
approve the port expansion. Evidence for this change occurs in the 
sworn affidavit of the National Trust (pg 4) which details a cabinet 
briefing paper from the Attorney General from October 2019 which 
discusses how to ensure the government obtains project approval. By 
deciding that a majority must be decided by registered voters, as opposed 
to a majority of voters who cast votes on the day of the referendum, this 
gamifies the referendum to strongly favor the CIG’s position. This is 
because many Caymanians live abroad. The original vote was scheduled 
for the Christmas holiday period in 2019, a well-known period of travel 
for large portions of the Cayman Islands electorate. 

Informal institutions were studied through public discourse. Given 
the already high protections in place for coral reefs through domestic 
policy and the MPA network, the established cultural norms of the 
Cayman Islands value coral reefs as a part of shared Cayman culture. The 
port dispute is changing this. Evidence of double loop learning in 
informal institutions occurred in 1) the questioning of norms and rou-
tines, and 2) new ideas on governance emerge beyond isolated groups. 

Leaders of private companies have become household names in the 
Cayman Islands, appearing on many popular radio programs, and in all 
government-sponsored public meetings. These corporate representa-
tives have moved the discourse away from coral reef protection, and 
more towards the tradeoffs between environmental protection and 
economic development. This discourse presents the Cayman Islands as 
“backwards” and not as modern as other Caribbean Islands, because the 
process to tender passengers ashore is time consuming and results in 
long lines. 

When coral reefs are mentioned by pro-port stakeholders in the 
public discourse, they argue that restoration techniques justify the 
project’s environmental risks. Using a typology set forth by Boström- 
Einarsson et al., the restoration proposed in this project includes 1) 
transplantation, where natural coral is relocated from project impact 
zones; and 2) a specific type of coral gardening known as micro-
fragmentation, where scientists “grow” coral in labs quicker than is 
typically seen in nature and then replant it on the reef. Generally coral 
restoration techniques have been developed through independent work 
of small groups, and as such it suffers from a historical reluctance to 
share outcomes of projects, and in some cases, a lack of monitoring and 
reporting outright [5,30]. This may be because private companies and 
NGOs are responsible for the majority of preexisting restoration work, 
evidenced in Boström-Einarsson et al.’s review of case studies showing 
that 79 of 195 studies of coral restoration projects come from the gray 
literature (2018). Therefore, incentives to report on failed projects or 
contracts may be low. 

The science on the effectiveness of reef mitigation is largely unsettled 
but rapidly developing. For example, [44] evaluated the feasibility of 
planting Acropora cervicornis colonies to reefs in the Florida Keys. They 
found survival of outplanted coral to be high at first, but models suggest 
a range of 0–35% survival after five years and 0–10% survival after 
seven years (2020), suggesting that monitoring beyond the five year 
threshold is critical for evaluation of success. Coral restoration case 
studies however are dominated by short term projects, with 66% of 
projects reporting less than 18 months of monitoring data [5]. 

Likewise, there are a few peer reviewed cases at the scale proposed in 
the Caymans. A majority of restoration projects have been small in scale, 
with a median restored area of 500 m2 [5]. For example, the project 
conducted for the Falmouth Cruise Terminal in Jamaica [21] relocated 

approximately 147,00012 hard and soft corals. Its documentation de-
scribes it as the largest ever project of its kind.13 The authors report that 
partial colony mortality increased with each sampling event, starting at 
38% and increasing to 43% [25]. The monitoring in this case took place 
up to two years after relocation, it remains to be seen how they will fare 
after five- and seven-year marks modeled in the Florida case. 

Research on transplanted coral in the Pacific has been summarized 
by [24,34,53], and [39]. Findings show that while the outplanting and 
relocation methodologies shows promise, the reality is that coral is often 
moved to areas with poor conditions, which allow for early success but 
eventual mortality increases (due to wave damage, sedimentation, and 
other stressors). It is not clear how the Caymanian case would be 
different given the anticipated dredge footprint, vulnerability to wave 
action, and rising sea surface temperatures. 

For the second mitigation strategy, coral gardening, government and 
corporate leaders praised the capacity and ingenuity of a potential 
partner NGO in public meetings, radio appearances, a video produced by 
VIPP, and over social media. This NGO’s work on coral growth tech-
nology, known as “micro-fragmentation” uses coral broken into small 
pieces to speed its growth rate in the lab. This rapid growth allows for, 
according to its proponents, more corals to be grown and outplanted on 
the reef. Much like relocation, the science behind this methodology’s 
application to large scale restorations is unsettled, rapidly developing, 
but is lacking for data outside of an aquarium setting and over a longer 
time period (i.e. the five to seven year range). For example, [33] planted 
arrays of microfragmented coral and found that at approximately 1 year, 
18% of O. faveolata and 40% of M. cavernosa fragments were alive at the 
offshore site with much higher survivorship nearshore (80% and 100% 
respectively). The small sample size makes these findings difficult to 
extrapolate to what is being proposed in the Caymans which would 
require millions of corals to be outplanted. Other studies show rapid and 
impressive growth of coral tissue in microfragmentation experiments, 
however these results were obtained in a controlled tank setting where 
the coral was grown on tiles [19]. 

In sum, while restoration efforts show general promise, such as 
general survival between 60% and 70%, substantial obstacles exist to 
scale these efforts up. Few cases exist greater than 1 hectare, and 
monitoring has been concentrated in the short term. This creates mis-
matches between a project’s objectives and how its success is monitored. 
This may, in turn, cause overly inflated objectives that may alienate the 
public by over promising and under delivering [5]. 

Evidence of this alienation was found in the contested discourse 
around restoration in this case. In 2018 and 2019 during a series of 
public meetings, anti-port project stakeholders began to question the 
lack of previous cases of large scale restoration as mitigation in other 
places. When members of the public reacted skeptically to the lack of 
evidence that this technology can mitigate for coral reef damage at scale, 
decision-makers frequently appealed to the merits of having an NGO 
conduct this work. They appealed to the authority and the lengthy 
career of the NGO’s founder as evidence of potential success in lieu of 
comparable case study data. CIG government leaders in public meetings 
and an educational video produced by VIPP highlighted additional po-
tential outreach activities, such as coral tanks to be placed on the new 
piers that cruise passengers could see when they disembark. They 
framed these activities as a social good that would outweigh the 

12 This is an order of magnitude less than what would be required for 1:1 
mitigation, and well below admittedly conflicting promises of 10:1 mitigation 
offered by CIG leaders and VIPP spokespeople at public meetings.  
13 Data on the success of this venture is self-reported by the scientists who 

work for the companies contracted with the relocation, which sets up incentives 
atypical of those when neutral outsiders monitor coral reef science. Addition-
ally, how one measures success is not uniform. It raises questions on what 
percentages of mortality are tolerable in a given policy-making situation. These 
decisions may be at the nexus of science and politics. 
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damages and risks. Anti-port project stakeholders began to frame their 
concerns on the scientific uncertainty around restoration as Caymanians 
being forced to serve as a “guinea pig” with their coral reefs on the line. 

In 2019, pro-port discourse shifted to describing this project as an 
“environmentally beneficial” project that will result in more living coral 
cover after it concludes. This stands in stark contrast to the risks outlined 
in the EIA and by resource management government agencies. This 
discursive shift moves away from government’s original focus on envi-
ronmental tradeoffs for economic development and recasts it as an 
environmentally beneficial project. Given the complexity of reef resto-
ration, micro-fragmentation, like-for-like replacement of natural reefs 
many members of the public who support the project may be unaware of 
this scientific uncertainty. Civil society has organized to address this 
informational gap hosting public meetings where coral reef experts 
address the public to discuss the scientific uncertainties and risks sur-
rounding coral restoration. 

Despite the complexity underlying the ideas of mitigation versus 
conserving reefs as they are, there is a surprisingly substantial amount of 
public debate over the potential benefits of restoration. This is a major 
shift in public discourse that indicates two things. First, laypeople (not 
just scientists and decision-makers) are actively debating complex issues 
underlying environmental policy. This is indicative of how important 
coral reefs are to Caymanians, specifically the reefs of George Town 
Harbour. Second, this discursive shift would not be present without the 
self-organized activities of a robust civil society. These civil society ac-
tors have empowered Cayman people to question the promises of 1:1 
mitigation, question whether this has been attempted elsewhere, ques-
tion the credentials of those promising the ability to regrow reefs, and 
whether the Cayman Islands will be in uncharted waters taking on a 
restoration at the proposed scale. 

The discursive changes that have occurred may indicate triple loop 
learning due to the port dispute, where public discourse is dominated by 
new ways of thinking. The natural resource management literature has 
an implicit positive normative view of triple loop learning, with few 
cases describing instances where places with robust formal protections 
for resources develop new ways of thinking that may destroy the re-
sources that were once strongly protected. The Cayman case has evi-
dence of longstanding discursive practices that previously valued reefs, 
yet are now characterized by prominent political and private sector 
leaders justifying the destruction of coral reefs for economic develop-
ment so long that they can be replaced, regrown, or replanted. Civil 
society is contesting this discourse, through its own public outreach 
campaign questioning the evidence for the type of mitigation being 
promised by the Support Our Tourism coalition. 

4.4.2. Actor networks 
Given the large number of non-state actors playing prominent roles 

in this process, the Cayman port dispute is a strong example of an actor 
network. As mentioned in the Section 2, traditional government in-
stitutions are eroding, with giving way to actor networks of private 
companies environmental NGOs that step in to offer what government 
services once provided. Double loop learning in the case of an actor 
network would occur 1) when actors seek input from those outside of 
their networks (i.e. inviting experts from outside government to speak at 
their meeting), and 2) when boundary spanners connect different net-
works. Much like in the previous section, the natural resources literature 
tends to view changes from single to double or double to triple loop 
learning in a positive normative light. The Cayman port case turns this 
conventional wisdom on its head though, because once strong in-
stitutions and networks for conservation are being eroded by private 
interests. 

Networks on both sides of the port dispute made contact with 
external experts to comment on the risks for the planned mitigation 
work. The promises of 1:1 mitigation for reef damage made by the pro- 
port network has largely been made by actors outside of the formal 
Cayman government and the Cayman civil society network. These actors 

promising mitigation were invited to participate in the Cayman Islands 
port project by the CIG to either build or mitigate the port. These 
external experts, speaking on behalf of the proposed mitigation, rarely 
note the significant risks of failure that relocation and coral regrowth 
may have. These risks are widely accepted and formally documented by 
the Cayman government’s own National Conservation Council in its 
review of the original EIA. There is also a significant conflict of interest 
at play, where the same people tasked with justifying the project and its 
mitigation also stand to gain millions of dollars through the project’s life 
cycle. Micro-fragmentation and coral relocation, while important in the 
field of coral biology, is far from achieving a scientific consensus on its 
ability to restore a degraded reef, and yet it is regularly presented at 
public meetings as a dependable, viable mitigation tool. 

Because of this scientific uncertainty and inherent conflict of interest, 
civil society contacted its own experts outside of the Cayman network to 
address questions on the lack of consensus around coral mitigation. Civil 
society made contact with a series of highly-cited coral reef biologists 
who noted in sworn affidavits the lack of consensus on the proposed 
mitigation, possible irreversible impacts of the project, and risks of being 
unable to restore lost reef at proposed scale given the lack of real ex-
amples in practice. These scientific statements were used by civil society 
in their legal paperwork filed to delay the referendum until a new EIA 
could be undertaken [1]. 

While the possibility of mitigation to restore damaged reef was the 
biggest source of disagreement, related to this was the cultural “mean-
ing” of the reefs to Caymanians. As mentioned earlier, Eden Rock and 
Devil’s Grotto occur very close to shore, visible from the most urbanized 
areas of George Town. Given their easy access, nearly all Cayman people 
have stories of diving, snorkeling, swimming, or viewing these reefs in a 
glass bottom boat. The meaning attached to these reefs is high, difficult 
to quantify, and makes bequest value, or being able to pass them down 
to future generations, a major concern of the Caymanian public. 

Support Our Tourism stakeholders, namely external actors from the 
private sector, framed reefs in stark contrast to their high cultural 
importance emphasizing instead their interchangeability with the large 
number of reefs on the Cayman Islands. Support Our Tourism stake-
holders emphasized that the Cayman Islands have over 365 dive sites, 
and these lost reefs would just make up three of the sites, and that this 
constituted not even 1% of Caymanian reefs. Framing the lost reefs as 
“just 1%” in the name of pronounced economic development with po-
tential to uplift Caymanians and social services, versus competing 
frames of reefs as culturally important symbols for the Cayman Islands is 
one of the reasons this dispute is so controversial. 

Evidence of triple loop learning, or the establishment of new net-
works, has occurred where anti-port civil society members have con-
tacted stakeholders in other places that have undergone similar port 
expansion projects near coral reefs to learn from their experience. The 
controversial Port of Miami deepening project, dredged between 2013 
and 2015 in Miami, Florida, in the United States, faced problems with 
impact monitoring where the proposed monitoring site was significantly 
smaller than the sediment plume that resulted from the project. This was 
the result of an erroneous EIA with modeling that predicted a smaller 
sediment plume. The extent of project damage to Miami reefs was not 
clear until after its completion even though real time monitoring plans 
were required by state and federal government oversight agencies [42]. 

Learning from the Miami network is ominous for the Cayman port 
dispute for two reasons. First, its own mitigation plan includes real time 
monitoring. Given the failure of real time monitoring of dredging and 
sedimentation in the U.S. context, its feasibility in the Cayman context is 
uncertain. In addition, the National Conservation Council predicted that 
the modeled sediment plume may have greater size and uncertainty than 
indicated in the EIA. This played out in practice in the U.S. case sug-
gesting that sedimentation models for these projects may underestimate 
the degree of sediment projects create. 

Also in the Miami context, after-the-fact scientific studies have found 
far greater coral mortality than was reported by the subcontractors 
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working on the dredging, a greater area (700 m from the channel) was 
inundated with suspended sediments in the water column than was 
predicted in EIAs that predicted sediments would impact 50 m from the 
channel [27]. Other scientific analysis found over half a million corals 
killed in the project footprint, with more likely since the project 
extended so far beyond the planned footprint [12]. Actors such as the 
National Trust were actively reaching out to Miami governmental and 
civil society actors to discuss what they experienced, and how these 
experiences could influence the plans for the Caymanian port. 

The most compelling evidence of triple loop learning regarding actor 
networks is in the changes to power structures. This can be found in the 
first ever people’s initiated referendum which occurred due to a self- 
organized process of collecting signatures. The CIG, since it backed 
the port project, imposed the requirement that all signatures would be 
verified in person, a process which took months. When the referendum 
was official, the fairness of both the wording of the question, and the 
process itself which would require 51% of all registered votes to show up 
to the polls during Christmas were questioned. Significant portions of 
the Cayman population live overseas and that many are traveling during 
the holiday season (the referendum was due to take place December of 
2019). The National Trust and civil society actors challenged the legality 
of the referendum for these reasons, successfully delaying it into 2020 
for these problems and others (most notably the lack of the revised EIA). 

4.4.3. Polycentric governance 
The final two components of the adaptive governance model utilize 

evidence presented earlier in this paper. The overlap between concepts 
is due to the complexity of governance systems. Polycentric governance 
sees multiple centers of decision-making, exemplified by the decision- 
making power of non-state actors discussed in earlier sections. Double 
loop learning occurs when there is increased formal knowledge 
exchanged between levels and coordination between networks to 
improve collaboration. As described earlier, both the pro- and anti-port 
networks have held numerous public meetings, appeared on widely 
listened to radio programs, and taken their messaging to social media. 
Also mentioned earlier, coordination between Caymanian pro- and anti- 
port networks and international actors such as foreign NGOs and sci-
entists on both sides has occurred. 

An example of double loop learning through increased formal 
knowledge exchange is occurring in the Support Our Tourism public 
meetings with VIPP and prominent CIG leaders present. Because of the 
controversy, many meetings focus on mitigation details. There is a major 
focus on the concept of “success” of both the private engineering firm 
and the environmental NGO tasked with mitigation are discussed in 
ways that flout scientific consensus. For example, the engineering firm 
claims to have an 89% success rate in relocating coral with prior ex-
amples found on shipwreck sites. In anti-port meetings, Caymanian 
environmental NGOs contest that this is misleading, because there is no 
transparency on before and after numbers of coral and what thresholds 
constitute success. Ambiguous accounting by similar firms was noted by 
Miami stakeholders as a major point of contention in their ongoing legal 
case on the damage done there. 

The proposed mitigation NGO that will replant coral is also described 
as having had “success” in replanting thousands of corals. For example, 
the anti-port coalition has produced a video commonly screened in 
public meetings. In the video, this NGO claims they have technology that 
can grow coral in one month to sizes that used to take years. However, 
there is no peer reviewed evidence that this technology can re-grow 
coral at the scale required for 1:1 mitigation of this project. This 
misinformation can again be explained through conflict of interest, 
whereby the NGO that will mitigate the project will earn millions of 
dollars to do so. Civil society stakeholders contest the information being 
disseminated by this NGO, asking who should inform the public in a 
democracy, those who will profit from a project, or neutral experts? 

Triple loop learning in polycentric governance occurs when there is 
formalized participation of a range of actors, with varying levels of 

power, exchanging knowledge. The people’s initiated referendum, as 
well as the public outreach campaign implemented by Caymanian civil 
society is an indicator of triple loop learning. Without civil society 
demanding a new EIA and highlighting the lack of scientific consensus 
on proposed mitigation, the project may have proceeded unchallenged. 
The conflict of interest problems with this project whereby those 
enabled by the CIG to discuss risks and environmental damage are the 
very companies and NGOs who will financially gain from the contract. 
Pro-port stakeholders would contest this interpretation however noting 
that the potential for economic growth has very real impacts on low- and 
middle-class Caymanians, their jobs, families, schools, and national in-
dustry in ways that make some risk and some ecological damage worth 
the cost. They argue that their efforts of studying risks and charting new 
territory in mitigation is laudable, and those contesting it are extremists 
who only consider the environment. 

4.4.4. Governance mode 
Governance mode is the final component of the adaptive governance 

model, and is defined as the dominant type of governance. Governance 
mode is typically assumed to be a “traditional” state, with traditional 
government agencies giving way to greater citizen participation and 
market intervention as time goes by, transitioning from top-down to 
bottom-up. The Cayman port case exhibits a prominent role for both 
market forces and for citizen participation. The ability of large, multi-
national cruise companies to build the cruise berthing facility is a 
demonstration of their decision-making power in the Cayman Islands. 
The ability of civil society to contest this project through a people’s 
initiated referendum is a demonstration of the decision-making power of 
the public. 

The financing model, and the discourse around it, is also indicative of 
the power held by companies to engage in decision-making. For 
example, Support Our Tourism promotes the project as a risk free ven-
ture for the Cayman Islands, where the cruise industry is shouldering the 
risk and the costs. Civil society organizations and Cayman journalists 
investigated the model arguing instead that, the Cayman Government 
was planning to hand over the tax that it usually collects for cruise ship 
visitors to VIPP to finance the project. This contradicts the spirit, but not 
the letter, of what VIPP promised in their outreach campaign. 

The power of private sector actors is balanced by the rise of civil 
society which has enabled greater public participation. Many partici-
pating in the anti-port coalition’s public engagement work do not have a 
degree in marine science, but feel compelled to protect coral reefs for 
moral reasons. Others are motivated by economic reasons, wary of the 
risk to reefs which bring millions in tourist dollars annually for a vague 
increases in tourists coming from cruise ships. Those who want the 
project to proceed argue that greater economic development at the 
expense of a relatively small area of reef that will be lost to the project 
will make the Cayman Islands richer, and allow for robust conservation 
activities in the long run. 

The power of civil society and participatory democracy is evidenced 
in the people’s initiated referendum. Given the flaws in its imple-
mentation however, it remains to be seen whether this referendum will 
successfully stop the port project, or ensure it is built in a way that 
complies with Caymanian law and policies. Because the referendum was 
successfully triggered through participatory methods, more diverse 
governance structures are already in place, and are therefore indicative 
of triple loop learning. Given the attempts by the pro-port coalition to tip 
the scale in their favor (scheduling the vote during Christmas, making a 
no-show a defacto “yes” vote) this power is at risk so long as it contra-
dicts the policy stance of those in the highest offices of government. 
Indications in spring of 2020 show that an upcoming election may serve 
as a de-facto referendum on the port, with the current CIG supporting 
the project and opposition parties rejecting it, though this is still 
unfolding and complicated by the impacts of the ongoing pandemic. 
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5. Conclusion 

In the environmental policy field, there is a tacit assumption that 
transitions from single to double and double to triple loop learning, 
which enhance participation and reshape institutions, are a positive 
normative transformation in government. Greater participation through 
changing institutions is often framed as a desired political process when 
more stakeholders have a seat at the table. What happens when large 
corporations and private financial interests take these seats? The 
Cayman Islands port dispute shows that there is a risk that relatively 
strong institutions for natural resource management can be substantially 
changed, and in some cases, outright ignored in the policy-making 
process. This dispute also showcases how civil society and grassroots 
organizing can contest changes in governance through spurring scien-
tific debate and opening opportunities for novel democratic processes. 

The Cayman dispute shows that when environmental expertize and 
environmental policy-making authority is placed in the hands of actors 
incentivized by private financial gain, science-based decision-making 
may be diminished. Because those tasked with mitigation for the project 
are one and the same with those receiving the project contract, the 
appropriate risk mitigation steps required by Cayman regulatory in-
stitutions are neglected. The incentives for transparency are absent. 
Good faith discussions about the costs and the benefits surrounding this 
decision are not happening in earnest. Instead, a public information 
campaign funded by the CIG and the preferred bidder provides talking 
points on the overwhelmingly positive features of the project. 

This is not to say that there are no tangible benefits. Real economic 
growth and modernization of one of the most important economic sec-
tors is important for future generations and for social services. But the 
seeming intractability of this dispute has been worsened by the conflicts 
of interest, lack of transparency on unsettled science, and institutional 
reforms that on their face seemed designed to push the project through. 
Institutions such as the MPA, National Trust Law, EIA Directives, the 
original steering committee with a seat at the table for its own Depart-
ment of the Environment, and domestic and international conservation 
policy commitments are being bypassed or changed. Given VIPP’s new 
and proposed project plans have not yet been published or the subject of 
a legally mandated EIA, these steps must happen, according to Cayma-
nian law, before a referendum should take place. 

Findings from the Caymanian case study must be contextualized with 
other major infrastructure dredging projects that continue to take place 
all over the world. Erftemeijer et al. [17] compiled a comprehensive 
review of similar projects, focused on ecological impacts, but with 
findings relevant to management. Locations include but are not limited 
to the Arabian Gulf, several locations in Australia such as Nelly Bay and 
Dampier, Bahrain, French Polynesia, Indonesia, Kiribati, and Malaysia 
among others [10,17,40]. 

Findings relevant to governance include the need for natural 
resource management agencies to share information and collaborate 
[40]; the high importance of monitoring programs that alert stake-
holders when sedimentation levels are too high and allow them to 
respond [10]; the risk of immense losses of coral cover during dredging 
[4]; and the possibility for best practices to lead to low mortality when 
sedimentation is controlled [41]. Other research has looked specifically 
at the need for greater stakeholder inclusion and holistic management 
that considers cross sector impacts [23]. 

There is a need for in depth research of governance and decision- 
making that addresses the tradeoffs between economic development 
and conservation of coral reefs. Several key questions are raised by the 
Caymanian case relevant to similar global cases. First, is the science 
behind restoration settled enough to enable its use as a policy tool to 
justify large scale, legally sanctioned coral reef impacts? Second, how 
can existing policies and institutions withstand pressure from multina-
tional corporations when interests between private companies and in-
stitutions are at odds? Finally, in science based decision-making, 
especially those immersed in controversy, how can decision-makers 

ensure a neutral, joint fact finding effort to collect evidence on the 
costs and benefits of a project with a good faith attempt to address both 
sides of an issue? Where the Cayman Islands decision-makers go next 
with their port dispute may lend some important answers to these 
questions. 
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