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Internship Refection Report
In this report, I will reflect upon my four-month internship with the Wereld Natuur Fonds (WNF) as
part of my master’s study. In the following sections I will introduce WNF and the work they do, the
topics and assignments I worked on and reflect on my learning goals. My internship fit well within
the Forest and Nature Conservation Policy chair group, as my tasks were based on EU policy and
regulations as well as discourses in the WWF network.

1. Wereld Natuur Fonds
The WNF (or WWF) is an international NGO with its inception in 1962 by the monarchies of the
United Kingdom and the Netherlands. WWF is now the world's biggest conservation organisation
where the famous panda logo is a household name. The overarching aim and goal of the WWF
network is to protect nature and those that rely on it. Furthermore, WWF works under four key
principles: integrity, respect, honesty and collaboration.
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Depending on national office, the regional WNF offices have different roles. WNF-NL is a donor
office which means they facilitate funding to be invested in projects all over the world. These funds
come from donors such as the private sector, philanthropists, members with subscriptions and local
partners. Some WWF national offices such as WWF-Belize, WWF-Brazil and WWF-Indonesia work
more on projects on the ground in the field using the funds from donor offices.
Previously, WNF-NL worked in thematic teams such as oceans, conservation and freshwater.
Recently they have changed over to an ecosystem and landscape approach, instead working on
larger regions such as the Coral Triangle. As well as working on landscapes and individual species,
WWF also tackles issues such as human-wildlife conflict, indigenous people’s rights and innovations
in agriculture to name a few.
To achieve their overall goal of protecting nature, WWF acts as policy advocates and communicators
to the public on global conservation issues. As well as this they build capacity, bridge information
and connect expert and local knowledge (Figure 1). WWF supports better policies and works with
organisations such as the IUCN to put motions towards the EU commission to drive top-down
change. Furthermore, education is a big part of the WWF strategy where global conservation issues
are communicated to the public. This includes campaigns to eat less seafood aimed at consumers
but also awareness raising among children. WWF have recently set up the Youth Ambassador
division where 25 young people were chosen to be advocates for WWF’s goals.

Figure 1:"The Spectrum of WWF"- Objectives of WWF (Cavalleri, 2019)

2. Assignments I Worked On
In my internship I worked on two main academic assignments. The first was determining the amount
of marine turtle bycatch in the Coral Triangle and how much of this could be attributed to the
Netherlands import of tropical shrimp. This assignment was intended to be used alongside IUCN
motion 097 which was to encourage the EU commission to only import tropical shrimp from
countries that can prove they use turtle excluder devices (TEDs) in the trawling operations. For this
assignment, I produced a report and presented my findings. This assignment was extremely relevant
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for my study programme as it included both conservation and policy. The main end goal of my
assignment was to encourage better protection of endangered species as listed in the IUCN Red List
and a way this could be achieved was through better EU policy.
The second main assignment I worked on for my internship was to investigate colleagues in the
WWF network’s views on active coral reef restoration. The assignment was conducted as 2021
marks the commencement of the UN Decade on Ecosystem Restoration. WNF does numerous
restoration projects on ecosystems such as forests and mangroves. However, despite having a
network initiative on coral reefs, the Coral Reef Rescue, there is little known about what the
networks views are on coral reef restoration. For this assignment, I conducted in depth interviews
with seven colleagues as well as a literature review on restoration techniques. For this assignment, I
also produced a report and did a presentation of my findings. This assignment was based on
ascertaining a network strategy on coral reef restoration which aided my understanding of how large
environmental NGOs operate. Furthermore, the literature review allowed me to expand my
knowledge of the ecological aspect of coral reefs and their restoration.
As part of my internship, I also worked on the Resilient Coastal Habitats Area of Collective Action and
Innovation (RCH ACAI) Global Conservation Library. This was administrative work where I had to sort
data based on information from WWF documents. This was so that a mass upload of WWF
documents could be uploaded correctly and efficiently to the library.
Finally, I did other tasks expected of me as an intern. This included taking minutes in meetings to be
distributed, writing a concise report for the Mangrove Friends Virtual Learning Journey and writing
proposals for the aforementioned main assignments.

3. Learning Goals
For my internship, I was asked to have five learning goals to work on during my internship. The
learning goals and to what extent they were successes are presented below.

1. At the end of the internship, I will learn how policy works
My specialisation is in policy and society so it was important for me to learn how policy works in
practice and if NGOs have any influence on laws and policy. For the marine turtle bycatch
assignment, EU policy as well as national government law was a large part of my assignment. I
researched how motions such as IUCN motion 097 worked and how they got ingratiated into EU law.
Furthermore, colleagues I worked with took part in writing the IUCN motion as spokespeople for
WNF. Because of this, I learnt the part NGOs play in advocacy of conservation regulations and how
these can turn into laws. Therefore, I would say that I was quite successful in this learning goal as I
now have a far better understanding of how conservation and regulative policy works than when I
started the internship.

2. At the end of the internship, I will learn how international policy is ingratiated
into national policy and how this is enforced
As presented in the first learning goal, policy is very important for my master’s study. However, as I
was collecting data that advocated for better EU regulations, I wouldn’t say I was fully successful in
learning how international policy is ingratiated into national policy and how this is enforced. There
were aspects of the marine turtle assignment that centred around national regulations on TED use
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but how this was not enforced. Furthermore, there was a wide understanding that importers could
enforce TED use by restricting imports of tropical shrimp from places that could not prove TED
certification. However, in terms of national laws being enforced in their own countries, this is
something only focused on in the Americas and not necessarily in the Coral Triangle, where the
assignment was set. Despite this, I got a strong overall view on international trade regulations and
how these are enforced which has been extremely valuable.

3. During the internship I will have an active and assertive role in any team I work
in
I was keen to be an assertive member of the Oceans’ Unit and to use my initiative. Although I liked
my team very much and felt welcome, I did not necessarily feel a part of a team. This was not down
to the WNF but was a symptom of the pandemic where office reservations were limited, and people
were choosing to work from home. Furthermore, despite being an international office, my team was
completely Dutch. This meant that the team meetings were often conducted in Dutch unless they
were specifically related to my assignments which meant I often could not join.
However, despite this challenge, I feel as though I was successful in being active in my role as an
intern. I worked more closely with certain members of the team on specific topics. In these smaller
teams I was assertive in making tasks for myself and giving suggestions. Furthermore, I set deadlines
for myself that were acceptable for my team so that they knew what to expect of me and to be as
efficient as possible.
Lastly, a sub-goal was that I would present my thesis to my team. Although my team were not
present, my supervisor, Malou, watched my thesis presentation and I was able to use what I learnt in
my thesis in my assignments. I presented the findings of my assignments to numerous colleagues in
the network so participated actively and assertively by chairing these meetings.

4. During the internship I will learn from mistakes and not be too disappointed if
things don’t always go as I expected
During my studies, I have found it challenging working with others as I am very independent and
have high expectations for myself and my work. This caused frustrations previously where my
attitude could have been better. Because of this, I was very keen to have a positive attitude
throughout my internship both towards my work and my colleagues. This was quite easy as I enjoyed
the work mostly and liked my colleagues.
There were some instances where I felt slightly frustrated such as spending a long time on
administrative tasks and being delayed in my assignments due to waiting for other colleagues.
However, I did my best to keep things in perspective and vocalise my frustrations in a calm and
collected way whilst also managing my expectations. I think my positive attitude helped to foster a
good working relationship with my supervisor and colleagues where I felt supported. Therefore, I
think I succeeded in this learning goal as well as learning how things work in large NGOs where
everyone is extremely busy, which is a valuable lesson for my future career.

5. During the internship I will improve my Dutch
This learning goal was based on the prospect of reading Dutch policy briefs and communicating with
Dutch tropical shrimp suppliers. These were not aspects of my assignments in the end, so I did not
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come across much Dutch text. I did not improve my Dutch at all in this internship, so I was not
successful in this learning goal. I did, however, learn a great deal about Dutch culture from my
colleagues at WNF which is invaluable for my next ventures in the Netherlands.

Considerations for the Future
There was a crossover of thesis and internship for about 6 weeks. In this time, I could not give as
much time and attention to my internship as I would have liked. In retrospect, I would have planned
my thesis better so that it was finished prior to my internship. Despite this, I think I managed my
time well. However, to function better, I would have started to write my assignment reports slightly
earlier to give myself a bit more time to write up the results.
My internship was extremely helpful for my future career. I have been offered a job that is directly
related to the projects I worked on in my internship which shows its relevance. I can take the
lessons from my learning goals to my next job. These will be learning patience and also perseverance
when working in career environment.
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Marine Turtle Bycatch in Tropical Shrimp Fisheries in the Coral
Triangle- The EU and Netherlands Role
Executive Summary
This report is intended to support IUCN Motion 097 to encourage the European Union to only import
tropical shrimp from trawling fisheries that implement Turtle Excluder Devices (TEDs). TEDs are
simple grids that fit into trawl nets and allow shrimp to be caught whilst freeing marine turtles. 6 out
of the 7 marine turtles are endangered and one of the biggest threats they face is from bycatch,
including in tropical shrimp fisheries. The region of focus in this report is the Coral Triangle, which
encompasses 6 countires with unparalleled marine biodiversity. TEDs are simple grids that can be
placed in a trawl net and will allow trapped turtles to be set free if they get caught. Their inception
began in the USA where there have been regulations on TEDs since 1987. The EU has not followed
suit and therefore has created a loophole which is a concern for WWF-Netherlands as they are the
biggest tropical shrimp importer in the world.
In this report data on tropical shrimp import and export numbers is presented based on six
databases. Using databases, Globefish, Eurostat, FishStatJ, Sea Around Us, Trade Map and EUMOFA,
data is presented based on Coral Triangle country, where Indonesia is the most prolific exporter of
tropical shrimp to the EU. The Netherlands import data is presented as well as its foodscape and
consumer pattern, showing the importance of the Netherlands role in marine turtle conservation.
The results are discussed in terms of the validity of the databases and the challenges they present as
well as important aspects missing from the general conversation around TEDs. Finally, the main
issues from the report are concluded alongside recommendations for WWF-Netherlands.
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1. Introduction
1.1 Marine Turtles and Bycatch
Marine turtles refer to seven species of testudines in the Cheoniidae and Dermochelydae families.
As seen from the IUCN Red List, all marine turtles but one are threatened (IUCN, 2021). The only
species that is not at risk is the Flatback Turtle because the data is deficient. All turtle species face
challenges due to their reproductive behaviour and vulnerability to anthropogenic threats (IUCN Red
List, 2021). Threats include poaching of eggs, deliberate targeted catch for the use of their shells and
untargeted bycatch. It is estimated that 1 million marine turtles are caught purposely for the illegal
international turtle shell trade (Miller et al., 2019) a year, a significant threat to marine turtle
conservation. All turtles are negatively affected by global climate change and the plethora of issues
this encompasses including rising temperatures.
Some turtles are more susceptible than others to threats such as marine plastic pollution since
species such as Loggerhead Turtles consume Jellyfish and are therefore more vulnerable to the
ingestion of plastic bags. Furthermore, some turtles live most of their life in the neritic zone on the
continental shelf depending on age, class and reproductive status (IUCN, 2021). This means that they
share their ecosystem and habitat with tropical shrimp species and are therefore vulnerable to
bycatch in trawl fisheries.
Bycatch refers to the non-targeted catch of marine organisms due to extractive practices such as
fishing (Booth et al., 2021). Because of the techniques used to fish and the areas this is conducted,
turtles get caught in nets and are landed alongside targeted catch such as tropical shrimp species,
eventually dying of asphyxiation. Tropical shrimp are a well sought-after commodity globally and the
most effective way of landing them is by using trawl nets (Davies, 2016). Since Hawksbill Turtles do
not occupy pelagic waters, they are not vulnerable to bycatch from trawling industries (Miller et al.,
2019). However, Leatherback, Olive Ridley and Green turtles (Table 1) are highly vulnerable to
bycatch due to their foraging behaviour.
The figure for the number of marine turtles
dying this way is challenging to accurately
present as this is a worldwide problem with a
lack of monitoring (Bailey and Lawrence,
2019). A way in which bycatch of marine
turtles (as well as elasmobranchs and
cetaceans) in trawling fisheries can be tackled
is through the use of Turtle Excluder Devices
(TEDs). TEDs are simple grids that can be
sewn into trawl nets and allow 97% of marine
turtles to escape while landing 98% of
targeted tropical shrimp (NOAA, 2021) (See
Figure 1).
Without TEDs, it is estimated is that 150,000
marine turtle mortalities can be attributed to
trawl bycatch a year, although these figures are
conservative (Sea Turtle Conservancy, 2021;
Keledjian et al., 2014).

Figure 1: Turtle Excluder Device and how it operates (Crowder et
al., 1995)
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Table 1: Marine Turtle Species, Status and Main Threats (Klein et al., 2017; IUCN, 2021; SeeTurtles, 2021)

Species (Scientific
name)

Species
(Common
Name)

Family

Status

Coral
Tiangle
(Yes/No)

Main Threats

Eretmochelys
imbricata

Hawksbill
Turtle

Cheloniidae

Critical,
Decreasing

Yes

Chelonia mydas

Green Turtle

Endangered,
Decreasing

Yes

Lepidochelys
kempii
Lepidochelys
olivacea

Kemp’s Ridley
Turtle
Olive Ridley
Turtle

Critical and
Unknown
Vulnerable and
Decreasing

No

Caretta caretta

Vulnerable and
Decreasing
Data Deficient

Yes

Natator depressus

Loggerhead
Turtle
Flatback Turtle

Dermoschelys
coriacea

Leatherback
Turtle

Vulnerable and
Decreasing

Yes

Shell trade,
destruction of
habitat
Bycatch,
harvesting of
eggs, coastal
development
Bycatch in
bottom trawling
Bycatch and
coastal
development
Plastic bag
digestion
Harvesting of
eggs
Bycatch,
harvesting of eggs

Dermochelydae

Yes

Yes

1.2 Going back to the beginning- TED introduction and use in the USA
There are various ways marine turtle bycatch can be reduced. These include using alternative fishing
vessels and fishing gear other than trawling. Furthermore, if fishing for shrimp occurs in deeper,
colder water, the level of turtle bycatch can be reduced as this is not their typical habitat. However,
despite these clear benefits, changes in vessel or gear is not possible for all fishers. Therefore, the
Bycatch Reduction Device (BRD) that has the biggest impact for the least cost or expertise are TEDs.
TEDs have been shown to reduce megafauna bycatch and turtle bycatch more specifically, by up to
97% from the trials conducted in the USA if installed properly across a trawling fleet (Epperly et al.,
2002; NOAA, 2021). The device is lightweight, easy to use and can be installed with minimal training
and expertise for between $150-$300 (Bailey and Lawrence, 2019). However, despite this seemingly
cheap and easy to use device, there are many deterrents for fishers using TEDs which is presented in
Section 1.4.
TEDs are used most prolifically in the USA. Before they were a legal requirement in the USA, TED use
was almost negligible. However, some shrimp fishers used them voluntarily before it was made a
legal requirement (Miller et al., 2019). In 1987, the US introduced the Section 609 of Public Law 101162 which meant that all tropical shrimp imports from vessels of a certain size, had to use TEDs in
their trawling nets. This applied to both national, domestic fishers in the Gulf of Mexico and all
countries that exported tropical shrimp to the US.
This was a real turning point in global turtle conservation. Not only was the US fishing industry
making steps to prevent marine turtle bycatch, but a US law applicable to international trade,
Section 609 of Public Law 101-162, required similar regulations to be passed. This meant that
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harvesting and exporting nations had to adhere to US type TED regulations that were almost
identical to Section 609 of Public Law 101-162, or they could not export shrimp into the US.
However, the actual use of TEDs correctly in the US is disputed. Some documents claim that 21% of
US registered shrimp trawl fishers use TEDs incorrectly and that 35% of surface trawls that do not
require TEDs exceed the legal towing time, causing turtles to drown (Keledjian et al., 2014).
Due to the US shrimp regulations (Section 609 of Public Law 101-162), developing countries such as
India, Malaysia, Pakistan and Thailand could not export tropical shrimp to the USA (CBI, 2019).
Because of this, export markets narrowed to Japan, China and the EU where exporters’ profits were
dictated by buyers in more affluent markets. This facilitated a complaint to the WTO as the US
claimed they would provide funding and expertise to nations that needed help reaching the US
regulations (Bailey And Lawrence, 2019). However, countries in the Americas were given preference
and south-east Asian nations were left behind.
There are now 40 countries that have similar TED regulations to Section 609 of Public Law 101-162
that can export shrimp to the USA. These include Argentina, Belize, Costa Rica, Fiji, Ecuador,
Salvador alongside many others. The abundance of countries from the Americas being on this list
shows the technical and financial assistance given to them by the USA in comparison to countries in
South-east Asia (Bailey and Lawrence, 2019). Overall, data is not disaggregated between wild-caught
and farmed shrimp exports. Therefore, the statistics on this can be difficult to decipher as the USA
imports farmed shrimp from countries that are not licensed to export wild-caught shrimp to the USA
due to lack of TED certification. The aggregation of data is a challenge for this report and the figures
presented. Furthermore, there are fisheries in Australia and Thailand that had their licenses to
export to the USA revoked by the USA shrimp import industry due to their standards not being high
enough (Bailey and Lawrence, 2019).

1.3 Lack of TED Regulations in the EU
Despite the USA paving the way to tackling the bycatch of marine turtles, the EU has not yet
followed suit. This is extremely problematic due to the stake the EU has in the global movement of
tropical shrimp, as presented in the results. Because the EU imports shrimp from countries that do
not use TEDs, it provides a platform and a market for countries that do not adhere to the USA
regulations and therefore provides no incentive to increase TED usage (Bailey and Lawrence, 2019;
Davies, 2016).
The EU has signed and ratified numerous conservation conventions and guidelines. These include
the Convention on Biodiversity (CBD), the Common Fisheries Policy (CFP) Illegal, Unreported and
Unregulated (IUU) regulations, United Nations Convention of the Law of the Sea (UNCLOS) and the
FAO code of conduct as well as international guidelines. Furthermore, they have 41 laws based on
number 14.4 of the Sustainable Development Goals (Eurostat, 2021), Life Below Water. SDG 14.4
states that “by 2020, harvesting must be regulated, and overfishing, illegal, unreported and
unregulated fishing and destructive fishing practices must end”. This is in direct contradiction to the
lack of TED regulations by the EU. Therefore, this means that the EU is not fulfilling their promises on
protecting the oceans.

1.4 Benefits and Challenges of TED implementation
There are significant benefits to using TEDs for marine turtles but also for fishers and the whole
fishing industry. These include better quality shrimp catch due to less crushing by megafauna such as
turtles, but also elasmobranchs and cetaceans. Furthermore, the vessels towing the trawl nets use
fuel more efficiently due to the lighter load in the nets (Davies, 2016). The fishers also report having
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less injuries caused by pulling aboard heavier net loads with potentially dangerous megafauna
(Duarte et al., 2019).
Lastly, the most obvious benefit to fishers and the fishing industry is the reduction of bycatch of
vulnerable marine turtles and the certification that goes alongside this to sell to the US market.
Furthermore, as well as the USA regulations, to have a shrimp fishery certified by the MSC (Marine
Stewardship Council), TEDs must be used (FAO, 2021b).
Despite these clear benefits, there have been severe challenges in TED implementation. Because of
the high stakes of getting a good catch for fishers in developing countries, small-holed nets are used
to make sure the catch is as high as possible which increases bycatch of “trash fish” (Keledjian et al.,
2014). Larger nets with a properly installed TEDs are known to reduce this by 97% if installed
properly (NOAA, 2021), but small-scale fishers believe that they are losing most of their catch. Some
basic training is needed to teach fishers how to properly install TEDs. Without this, TEDs can
decrease catches significantly (Davies, 2016).
Furthermore, fishers in countries in the Coral Triangle were not engaged in the TED design and
implementation process as initial trails were conducted by experts in the USA (NOAA, 2021). Local
fisher engagement is known to be of crucial importance when attempting to make industry-wide
changes in the fishing industry (Marine Research Foundation, 2019). Furthermore, the earlier WTObased rebuff of countries outside of the Americas when it came to the USA providing technical and
financial assistance, meant that fishers sometimes refused to use TEDs as a protest. The main
exporter countries in south-east Asia and the Coral Triangle all have TED use regulations (except
Vietnam). However, there is a big lack of TED enforcement so little incentive to use them.

2. Assignment Objectives
The use of TEDs has been rolled out by the USA for decades and is supported by numerous European
conservation organisations. However, despite the international acknowledgement of TED use
benefitting marine turtle populations, the EU commission does not have any regulations on TED use
for TST nations that export shrimp to the EU. The concern for this lack of TED regulation has led to
the IUCN Motion 097, “Reducing marine turtle bycatch: the important role of regulatory
mechanisms in the global roll-out of Turtle Excluder Devices” (IUCN, 2020b). The motion includes a
request that harvesting countries receive assistance in the implementation of TEDs. Furthermore, a
ban on tropical shrimp imports from countries not adhering to their own TED regulations as well as
pressure on the seafood market and retailers is encouraged (IUCN, 2020b).
This assignment was intended to support IUCN motion 097 and to present the extent to which the
EU and the Netherlands specifically, contribute to the mortality of endangered marine turtles. I
attempted to ascertain the amount of bycatch of marine turtles from Tropical Shrimp Trawling (TST)
fisheries in the Coral Triangle. The area being focused on is the Coral Triangle due to its unparalleled
biodiversity and abundance of six out of the seven species of marine turtles as well as the
importance of the region’s fishery exports (Assaad et al., 2019).
Furthermore, the context of TED implementation historically and globally is explored. This
contributes to the full picture so that the Dutch government can be encouraged by WWFNetherlands to support WWF-France in their push For EU TED regulations. Furthermore, as well as
supporting the IUCN motion, this assignments also gives recommendations on alternative ways that
WWF-Netherlands could aid the conservation of marine turtles at risk from bycatch. Therefore, the
5

ultimate objective of this assignment is to contribute to the global effort to protect these iconic and
keystone species by focussing on one conservation technique in a context where it is needed the
most, TST fisheries in the Coral Triangle.

3. Research Questions
In order to support the implementation of IUCN motion 097, the main question for this research is:
What is the extent of the EU and the Netherlands role in the decline of marine turtles through the
import of tropical shrimp caught by trawling fisheries not using TEDs in the Coral Triangle?
To answer this research question fully, it has been split into four sub-research questions that address
the different main themes. These are:
SRQ1- How many marine turtles die as a result of bycatch in shrimp industries?
SRQ2- Is a database available with the information needed (amount of shrimp, country of origin,
destination) to ascertain the EU’s import of shrimp from TST fisheries that cannot prove TED usage?
SRQ3- How much shrimp from TST fisheries without any regulations of TED use does the EU import?
SRQ4- What are the main Dutch (fisheries) companies that operate in the Coral Triangle which
conduct potentially harmful activities to marine turtles?

4. Methodology
This assignment was based on searching for a database/databases that contained information on
shrimp exports from the Coral Triangle and imports into the EU, specifically the Netherlands. This
meant searching online, both by looking for databases in their entirety as well as statistics and data
across publications. I first conducted my own literature review and internet search looking at
fisheries data from all six Coral Triangle countries: Indonesia, Malaysia, the Philippines, Papua New
Guinea, Timor Leste and the Solomon Islands. This was supported by scholarly and academic
literature where titles and keywords searched for were: marine turtle bycatch, Tropical Shrimp
catches, import/exports of Tropical Shrimp, TED use in Coral Triangle countries.
I arranged meetings with WWF colleagues who are working in the Coral Triangle or with knowledge
of the Coral Triangle. Those with specific knowledge or experience in fisheries practice, turtle
conservation, bycatch and policy were approached. The meetings we had were informal and for the
purpose of pointing me to publications, databases and other colleagues from whom I could find
relevant information. This was done using the non-random, snowball sampling technique in order to
speak to those with the most expertise on the topics being studied. In total, 6 meetings took place
between myself and a colleague with expertise as well a WWF bycatch meeting I joined. All of these
contributed to the information presented in this report and the conclusions drawn.
For the main results, catch data was taken and then the exports to the EU were determined from
Trade Map as a percentage. Calculations were made from the catch data and percentage of
exported and import data to determine the amount in tonnes of shrimp being imported to the EU.
From scholarly literature (Henwood, 1992), the average bycatch of marine turtles per tonne was
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determined. Therefore, estimates could be made regarding how many marine turtles die as a result
of the EU failing to introduce regulations on TED use in harvesting countries.

5. Results
5.1 Trawl Catches of Shrimp and Databases
In 2018, 2019 and 2020, the EU is the biggest block consumer of tropical shrimp in front of the USA,
China and Japan (Table 3). The main importer countries for tropical shrimp in the EU are the UK,
Belgium, the Netherlands, Denmark, Germany and France (Bailey and Lawrence, 2019; FAO
Globefish, 2015) (See Figure 2).
The main countries that export tropical shrimp to the EU are India, Bangladesh, Indonesia,
Madagascar, Thailand and Vietnam. Of these, only one is a Coral Triangle nation, Indonesia. All of
these countries have their own national regulations on the use of TEDs except Vietnam. However,
TED use is generally not enforced in countries with national regulations. For example, Indonesia is
related “high” for TED noncompliance (Bailey and Lawrence, 2019)

Figure 2: Cumulative and Annual Average Estimated Trawl-Caught Tropical Shrimp Imported by
EU from the Six Nations of Bangladesh, India, Indonesia, Madagascar, Thailand and Vietnam
(FAO Globefish, 2015)

There were a number of databases I encountered. The discovery of these both answered subresearch questions directly (SRQ2) and was the methodology used to answer other sub-research
questions (SRQ1, 3,4). The databases I found and used were Globefish, Eurostat, FishStatJ, Sea
Around Us, Trade Map and EUMOFA. These were often large databases that contained relevant
information hidden within sheets of data. Fragments of relevant information were found that
needed to be analysed alongside other data. For example, catch data could be acquired per Coral
Triangle nation but this had to be cross referenced with “use” and then export data. When searching
through FishStatJ and Sea Around Us data, the Coral Triangle countries first had to filtered out, as
well as the “commercial group” (Tropical Shrimp) and fishing gear type.
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Furthermore, the statistics
presented are often somewhat
antiquated. For example, the
Eurostat database shows the
annual average trawl catches for
tropical shrimp from 2008-2013
divided into percentages per
region (Figure 3).
Overall, the Coral Triangle was
the biggest exporter of trawlcaught tropical shrimp by a large
percentage (43%). Therefore, the
focus area of this report has a
huge role to play in the global
supply of tropical shrimp. Within
the Coral Triangle, the country
that exports the most tropical
shrimp to the EU is Indonesia
(Eurostat, 2017).

Figure 3: Annual average trawl catches for tropical shrimp from 2008-2013
divided into percentages per region (Eurostat, 2017)

Indonesia comes fourth in the world’s biggest shrimp exporters (Table 2), exporting 175 tonnes of
both wild-caught and farmed tropical shrimp in 2020, a 18.7% increase from the previous year. This
is significant as Indonesia is a Coral Triangle country showing that there is significant shrimp
harvesting in this biodiversity hotspot where the practice is known to endanger marine turtles.
Table 2: World top exporters of wild-caught and farmed shrimp and their export in tonnes, (FAO, 2021)

2018

2019

2020

Ecuador

373.7

481.4 509.3

5.8

India

496.7

476.5 416.8

-12.5

Vietnam

212.7

230.1 221.4

-3.9

Indonesia

146.8

147.3 175.0

18.7

China

144.6

114.2 105.5

-7.6

Thailand

122.9

121.2 109.1

12.1

Argentina

124.5

109.4 84.0

23.2

Denmark

65.5

63.8

13.6

72.5

% Change
2020/19
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Table 3 shows that the EU bloc is the biggest tropical
shrimp importer in the world although the rate at which
shrimp is being imported is slowing down. China and the
USA, however, are bot increasing their shrimp imports.
The figures for the main shrimp importing countries in the
EU are shown in Figure 2. It is important to note that this
data also does not differentiate between farmed and wild
caught shrimp as well as between fishing methods.
Despite the data presented in Tables 2 and 3, other
findings presented in GlobeFish (FAO, 2021) also
aggregate some EU countries and label them as “other”
making it challenging to see the full picture.

Table 3: World top importers of shrimp and their
imports in tonnes (FAO, 2021)

2018

2019

2020

%
Change
2020/19

EU

593.4

580.3

568.6

-2.0

USA
China

491.6
177.9

496.3
478.4

535.1
502.2

7.9
4.8

Japan

154.4

154.3

145.7

-4.7

5.2 Coral Triangle Countries Profiles
In this section, the Coral Triangle countries will be presented by the species of tropical shrimp
landed, catch by tonne, “end use type” and fishing technique when this data was available. As shown
above in Table 2, the country that exports the most tropical shrimp into the EU and the Netherlands
is Indonesia. Therefore, the report focuses mostly on the Indonesian context. However, a short
summary is provided for each nation in the Coral Triangle to provide some context and comparison.

5.2.1 Indonesia
As aforementioned, Indonesia is the country in the Coral Triangle that exports the most trawl-caught
tropical shrimp to the EU. Using the Globefish data (FAO), in 2020, 30.7% of all tropical shrimp
imported into the EU came from Indonesia. Considering Indonesia does not enforce TED use across
their entire TST industry and is rated “high” for TED non-compliance (Bailey and Lawrence, 2019),
the import of tropical shrimp in the EU is directly contributing to the death of threatened marine
turtles.
Sea Around Us.org has a database presenting
Indonesia’s catch of various tropical species up to
2018. The data is differentiated by means of Reported
and Unreported fishing, species or commodity group
and whether the catch was used or Human
Consumption or for Fishmeal. Fishmeal is a black spot
on the data as it is often processed for aquaculture that
is then exported to the EU with major gaps in the
traceability of components in the supply chain.
Table 4 shows the 5 species and 1 category of tropical
shrimp in Indonesia. This is important to know as
previous publications have not differentiated the
shrimp species and have simple referred to them as
“Tropical Shrimp”. Although it is important to get a full
picture of the species being caught as the conservation
of tropical shrimp is another discussion yet to be had,

Table 4: Species caught from Bottom Trawling
fisheries in Indonesia 2018 (SeaAroundUs, 2018)

Scientific Name

Common Name

Metapenaeus

Indo-Pacific
prawns
Indian white
prawn

Fenneropenaeus indicus

Penaeus

Tiger prawns

Penaeidae

Commercial
shrimps and
prawns

Acetes

Acetes Shrimp

Miscellaneous
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the individual species do not influence bycatch risks for marine turtles.
The aggregated catch of the different tropical shrimp species for each region, what their “end use” is
and the total for 2018 was available from the Sea Around Us database (Table 5). This data is from
trawling fisheries specifically and so directly impacts threatened marine turtles. Historically, trawling
has played a significant part in the fishing industry in Indonesia. Trawling was the most used fishing
method in Indonesia, overtaking small scale fishing in 1965 (Figure 4). It is important to note that
small-scale fishing can also conduct trawling activities and so these two categories can overlap.
Table 5: Tropical Shrimp catches in Indonesia 2018 using Trawling (SeaAroundUs, 2018)

Area

Fishmeal (t)

Other and
Discards (t)

Eastern Indonesia

Direct Human
Consumption
(t)
118.6648

6.465546

11.03837

Central Indonesia

35745.78

13.51107

442.5615

Indian Ocean Indonesia

33302.14

11.13764

1251.902

Total

69166.59

31.11426

1705.502

Total

70,903.21 (t)

Figure 4: Catches by Gear by the fleets of Indonesia (Sea Around Us, 2021)

Since Indonesia is the largest exporter of shrimp in the Coral Triangle and the fourth largest exporter
of shrimp in the world, there is data for the import of shrimp from Indonesia into specific countries.
In 2017, the Netherlands imported 2673 tonnes of shrimp from Indonesia (Table 6). This meant that
the Netherlands was the second largest importer of potentially non-TED certified shrimp from the
Coral Triangle in the European Union after the United Kingdom (Bailey and Lawrence, 2019).
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Table 6: Exports from Indonesia to the UK, Belgium and the
Netherlands in 2017 (Bailey and Lawrence, 2019)

United Kingdom
Belgium
The Netherlands

2017
Volume (tonnes)
3141
515
2673

Value (Euros)
31,866,350
5,568,870
26,795,190

5.2.2 Malaysia
Malaysia was included in the countries that took their concerns regarding trade barriers after the US
TED regulations to the WTO (Davies, 2016). This shows that they were big players in the tropical
shrimp export market. After Indonesia, Malaysia is the country in the Coral Triangle that has the
highest annual catch of tropical shrimp (Eurostat, 2021) and was historically an exporter to the
Netherlands import market (Smit, n.d.).
Malaysia has more laws for the protection of marine turtles than anywhere else in the world.
Borneo, an island shared by both Coral Triangle countries Malaysia and Indonesia, has reportedly
stable numbers of Green turtles. However, Sabbah
Table 7: Species caught from Bottom Trawling fisheries in
(Malaysia), documented that between three and
Malaysia (Eastern Peninsula) 2018 (SeaAroundUs, 2018)
four hundred marine turtles drown in TST fishery
operations every year (Marine Research
Foundation, 2019). This is due to Malaysia’s earlier
Scientific Name
Common Name
blacklisting TEDs after the lack of support from the
Dendrobranchiata
Shrimps and prawns
US and which led to the complaint to the WTO
Sergestidae
Sergestid shrimp
(Davies, 2016). However, after participatory
implementation trials of TEDs with fishers, many
Metapenaeus
Indo-Pacific prawns
Malaysian trawlers now use TEDs (Pilcher, 2016).
Currently, the Global Environment Facility (GEF) and
Conservation International (CI) fund TEDs in Malaysia
since 14 April 2014 (GEF, 2016). The EU banned the
import of Malaysian fish products due to concerns
about health which has put a widening of TED use on
hold. Hai Leng Enterprise is a big player in domestic
and Asian shrimp products (Marine Research
Foundation, 2019) and processes much of the catch
of tropical shrimp.

Penaeus

Tiger prawns

Fenneropenaeus
merguiensis

Banana prawn

Penaeus monodon

Giant tiger prawn

Melicertus latisulcatus

Western king prawn

Penaeus semisulcatus
Green tiger prawn
It is important to note that from the Sea Around Us
Acetes
Acetes Shrimp
database, all of the topical shrimp catch from
trawling operations in Malayisa is reported. This
means that none of the catches are from unreported landings which is in contrast to all other Coral
Triangle countries.
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Table 8: Tropical Shrimp catches in Malaysia 2018 using Bottom
Trawling (SeaAroundUs, 2018)

Although Malaysia’s shrimp catch from
Area
Direct Human
TST fisheries was 2 tonnes more than
Consumption (t)
Indonesia in 2018 (Table 8), the
Netherlands has no share of the Malaysian
Malaysia
72.38993
export of tropical shrimp. Malaysia’s
Eastern
shrimp catch goes to China (30%), Korea
Peninsula
(11%), Taipei (15%), Japan (8%), Australia
Total: 72.4624 (t)
(5%), France (2%), USA (1%), Saudi Arabaia
(1%) and the rest for domestic use (TradeMap, 2019).

Fishmeal
(t)

Other and
Discards (t)

0.036231

0.036231

5.2.3 The Philippines
The Philippines is north of Indonesia and consists of 7100 islands with the South China Sea on the
west side and the Philippine Sea to the east (Borlaza, 2021).
From the Sea Around Us data, the shrimp catch was not differentiated based on shrimp species and
was registered wholly for direct human consumption.
This refers to the shrimp caught by trawling methods,
Table 9: Tropical Shrimp catches in The
Philippines 2018 using Bottom Trawling
with a catch of 1.27 tonnes.
(SeaAroundUs, 2018)

Direct Human
Consumption
(t)
1.27041

Trade map gives a “n/a” for the Philippines export of
shrimp to the Netherlands. This means that the Netherlands has a
negligible relationship with the TST industry in The Philippines.

5.2.4 Timor Leste
Timor Leste is a small nation in the Coral Triangle, roughly half the size of Belgium with a population
of 1.2 million people (Kastle, 2021). Only a small number of fishing operations occur in Timor Leste
which is reflected by the shrimp catch and presented in the table below. Furthermore, shrimp catch
data from FishStatJ in Timor Leste is non-existent exemplifying that tropical shrimp trawling and
therefore marine turtles bycatch is not a focus here. Furthermore, Trade Map gives an “n/a” for
Timor Leste export of shrimp to the Netherlands.
Table 10: Species caught and amount (t) from Artisanal fisheries in Timor Leste 2017 (SeaAroundUs, 2018)

Scientific Name

Common Name

Dendrobranchiata

Shrimps and prawns

Direct Human
Consumption (t)
27.97374
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5.2.5 Solomon Islands
From the databases used (FishStatJ, Sea Around Us and Trade
Map), the Solomon Islands has a catch of 15 tonnes of Banana
Prawn (Table 11). This, however, was not differentiated
between fishing methods or end use. Furthermore, the
Solomon Islands have no exports of shrimp (Trade Map, 2021)

Table 11: Tropical Shrimp catches in the
Solomon Islands, 2018 using Bottom
Trawling (FishStatJ, 2020)

Species
Banana Prawn

Catch (t)
15 tonnes

5.2.6 Papua New Guinea
Papua New Guinea has no tropical shrimp trawling data or an export market for their shrimp catches
(Trade Map, 2021).

5.3 The EU and The Netherlands Context
This assignment was to investigate the EU’s import of tropical shrimp but more specifically, the
Netherlands role in this. The Netherlands is included in the main European countries that import
tropical shrimp from south-east Asia and the Coral Triangle (FAO, 2021; Bailey and Lawrence, 2019)
(Figure 2). It could therefore be argued that they are directly responsible for the death of vulnerable
marine turtles.
The Netherlands imports 35,771 trawl-caught tropical shrimp compared to the biggest European
country, UK who imports 74,492 tonnes (EUMOFA, 2021). The shrimp import into the European
community in 1990 was 1.9 billion ECU (European Currency Units) and in 2018, Europe’s total wildcaught shrimp import was valued at US$5.3billion. Since 1990, there has been a steady increase in
shrimp import volumes but from 2015-2017, the import has stabilised (CBI, 2019).
Smit (n.d) noted that tropical shrimp is the most imported seafood or fish product imported into the
Netherlands from developing countries. These countries include India (CBI, 2019) Indonesia,
Malaysia (antiquated data), Argentina and Thailand, two of which are in the coral triangle. There are
certification and quality standards that the Netherlands imposes on exporters, but these mostly
refer to food poisoning concerns (Marine Research Foundation, 2019). Because of this level of
traceability, the questions remain as to why TEDs are not used.
As well as being consumers of tropical shrimp, the Netherlands are important distributors and
sorters, having their own processing networks in other countries. Most tropical shrimp are sold in
restaurants and not in the Dutch household which means that high quality, unbroken shrimp is being
sought (Smit, n.d). Therefore, it makes perfect sense for the import of shrimp to come from TST
fisheries that use TEDs as the shrimp is of higher quality.
Shore (formerly Morubel)
The main suppliers, processors and distributors of
Heiploeg
tropical shrimp in the EU are based in the Netherlands or
Dutch Seafood Company (Klaas Puul)
come from Dutch companies based elsewhere. These
Cornelius Vrolijk
include:
Hanos
Jan van As
These companies partly answer SRQ4 as they are the
Schmitdt Zeevis
biggest players in shrimp processing and distributing for
Sligro
the Netherlands. They do not, however, operate directly
ATL Seafood
in the coral triangle but through a yet unknown
(Good Fish Foundation, 2018; CBI, 2019)
supply chain. Furthermore, the scope of this project
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presented the harm this supply chain is doing to marine turtles. However, there is a list of the “100
most influential overseas companies” operating in Indonesia which would allow the scope of this
investigation to be widened to other industries operated from the Netherlands.
Tropical shrimp are an extremely popular choice for diners in
restaurants. This is demonstrated in Figure 5 and Table 12 where
tropical shrimp come second only to salmon in consumption and
dishes prepared. Figure 4 presents tropical shrimp in red. This
refers to the Good Fish Foundations VISwijzer colour coded advice
manual. The red colour means: Avoid, “Do not buy this fish. It is
overfished or the catch/breeding method has a negative impact on
the environment.” This is exemplified further in Figure 6 where the
percentage of "red" fish and seafood consumed in restaurants is
displayed with tropical shrimp taking up 61% of all red labelled fish
(Good Fish Foundation, 2021).

Table 12: Number of recipes served in
restaurants containing fish and seafood
products (Good Fish Foundation, 2018

Dishes Served
Salmon

301

Tropical Shrimp

126

Oysters

91

Lobster

77

Cockle

61

Figure 5: Top 10 Fish and seafood species consumed in the Netherlands (Good Fish Foundation 2018)
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Figure 6: Percentage of "red" fish and seafood consumed in restaurants (Good Fish Foundation, 2021)

5.4 Turtle Bycatch Figures
The reasons for calculating the import of tropical shrimp from TST fisheries in the coral triangle is to
ascertain the number of marine turtles dying of asphyxiation and what the EU and the Netherlands
role is in this. This directly answers SRQ1. Getting a specific number of marine turtle mortalities is
challenging, especially considering the numerous and datasets with aggregated data.
Wallace et al., (2010) cautiously suggested that between 1990-2008, the total global reported
marine turtle bycatch was 85,000. The suggestion was cautious due to the underestimates made
indicating that the number could be significantly higher.
In his paper, Davies (2016) used the figure from Henwood et al., (1992) that 0.6 marine turtles were
bycaught per 1 tonne of trawl-caught tropical shrimp. With this estimate, the tropical shrimp catch
for Indonesia (70,903.21) in 2018 multiplied by 0.6 marine turtles caught per tonne of tropical
shrimp from TST fisheries (Henwood et al., 2002) means that 42,541 turtles were killed by
asphyxiation.
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Furthermore, if the Netherlands imported 2673 tonnes of tropical shrimp from Indonesia in 2017
(Bailey and Lawrence, 2018) then 86% of this is likely to come from TST fisheries (Davies, 2016). This
means that 2298.78 tonnes was likely to come from a TST fishery. Therefore, the Netherlands import
of tropical shrimp caused 1379 marine turtles to die by asphyxiation in the Coral Triangle in 2017. It
is important to note that this is not an exact figure and that the science behind Henwood et al.,
(2002) has since been criticised for its validity.
This figure is an estimate and there are other estimate formulas on how many turtles are bycaught
such as by Zainudin et al., (2007) who claimed that “within the shrimp trawling operation (in
Indonesia) there was an average of 2-20 turtles caught incidentally per year per trawler”. In 1999,
453 tropical shrimp trawlers were registered in Indonesia (Sugiri, 2000). Therefore, using this data
and taking the average number of marine turtles caught per year per trawler (11), 4983 marine
turtles die in Indonesia per year. This estimate is vastly different to 42,541 calculated using Henwood
et al., (1992) formula.

6. Discussion
The data shows that the EU and the Netherlands play significant roles in the mortality of marine
turtles that are vulnerable and critically endangered. The lack of certification and enforcement of
TEDs in harvesting countries means that the EU is not adhering to promises they made as part of
numerous conventions. Furthermore, this lack of TED regulations means that SDG 14.4 to
“effectively regulate harvesting, end overfishing, IUU fishing and destructive fishing practices” will
not be achieved (WWF, 2020).
From Table 1, I deducted that the marine turtles most at risk of being bycaught in TST fisheries in the
Coral Triangle were Green Turtles, Olive Ridley Turtles and Leatherback Turtles. Any reduction of
these turtles’ numbers would be concerning considering their status on the IUCN Red List (IUCN,
2021). However, although inaccurate, 1379 is a significant mortality rate for turtles in one year, from
one region because of the import into the Netherlands. This is even more alarming when considering
that it is estimated there are 4,000,000 Olive Ridley Turtles, 1,000,000 Green turtles and 400,000
Leatherback Turtles left in the world’s oceans (Bandimere, 2020). Considering the figure,1379, is for
one year and from one country, it is of great concern.
It remained challenging to gain an accurate insight into exports from Coral Triangle countries from
landings and catch data due to the sub-categories of catch. In the Sea Around Us database, these
were catch for Human Consumption, Fishmeal and Discards. The catch for Human Consumption was
taken forward, however it was not clear if the fishmeal was used domestically or also exported to
the EU, as there are various processing plants within the EU. The lack of up-to-date data with the
necessary disaggregated categories such as between wild-caught and aquaculture as well as fishing
methods means that there can be no accurate statistics presented. In order to enforce any kind of
EU regulations of TED use in harvesting countries, the lack of complete and disaggregated data is
likely to be much more necessary.
An important part of this issue that the topic does not directly discuss is the fact that the
aquaculture industry is gaining ground over wild-caught fish and seafood. This industry relies on
some wild-caught fingerlings and fry, both of which are caught through trawling operations that is
known to endanger marine turtles (Crowder et al., 1995). The data for fingerling and fry catch does
not exist but contributes to a significant debate the sustainability of the sector and is not focused on
in IUCN motion 097. The US has strict regulations on TED use for their shrimp imports, a trend IUCN
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motion 097 is attempting to replicate. However, there are no such TED regulations for farmed
tropical shrimp operations in the coral triangle. This refers to the US Section 609 of Public Law 101162, but also opens up the debate concerning the need for wild-caught fingerling data, especially as
aquaculture will continue to expand globally.
Having raised this concern, there may also be a case for the EU import situation to not be as
concerning as predicted. It has been documented that if a fishery is allowed to export tropical
shrimp to the US because they can prove they use TEDs, the fishery is likely to implement this across
all vessels. This is simply for ease as the destination of the export cannot always be known. 70% of
all wild-caught tropical shrimp in Indonesia is exported to the US (Bailey and Lawrence, 2018).
Therefore, it might be the case that the shrimp being exported to the EU from Indonesia also uses
TEDs, but this is difficult to know. This relates directly to SRQ3 which cannot be answered fully in this
report as the data is not available. It is important to note that there was a ban on trawl fishing in
Indonesia from the 1980s although this was only enforced in 2015 and quickly rescinded in 2020
(Bailey and Lawrence, 2019). The ban was for the purpose of making the shrimp industry more
sustainable and to directly tackle bycatch by only allowing trawls to go up to certain depths if
allowed at all. Any bycatch had to be utilised under this ban, TEDs became more enforced and IUU
fishing was being investigated (Siar et al., 2017).
One of the WWF recommendations is that there is always the option to ban imports from countries
that are not adhering to their own national TED regulations. This could prove to be problematic as
WTO has regulations on fair trade and perhaps this would not fit within the framework as was seen
previously when the US regulations came in (Marine Research Foundation, 2019). There is a question
as to whether the EU can do this is in good faith when it will be imperative to assist the harvesting
countries with technical expertise and funding to ensure the fishers can implement system-wide TED
use. Furthermore, if there are countries that mostly export farmed shrimp to the EU and use the
wild-caught shrimp for domestic consumption, the EU cannot impose TED restrictions or regulations.
An issue to be considered is that by imposing TED regulations on harvesting countries, it might mean
a new push into aquaculture where mangroves are destroyed which needs to be avoided with
upmost caution.
Another point for discussion is that if the EU does implement TED regulations, this will also mean
that harvesting countires adopting TEDs might be able to export their tropical shrimp to the USA as
well. This is likely to have interesting implications for market prices and competition that has not yet
been considered.
Despite these challenges, there are real opportunities in the Netherlands context that contribute to
the argument for TED use. An example of this is that shrimp consumption in the Netherlands is
mainly in restaurants. Restaurants want high quality shrimp which calls directly for the
implementation for TEDs in harvesting countries as the shrimp is not crushed by megafauna.
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7. Conclusions
In answer to the main research question: What is the extent of the EU and the Netherlands role in
the decline of marine turtles in TST fisheries the Coral Triangle, it is clear that the Netherlands have a
significant role to play in the deaths of threatened marine turtles in the coral triangle. The most
significant country in the coral triangle in accordance with the Netherlands is Indonesia due to their
large catch and export market. The exact number of marine turtle mortality due to the Netherlands
tropical shrimp behaviour is difficult to ascertain. Using an antiquated formula, the number of
marine turtles that died in 2017 as a result of the Netherlands shrimp import is around 1379.
There are many opportunities for the Netherlands to support IUCN motion 097 due to the nature of
their shrimp consumption (good quality shrimp in restaurants) as well as the large number of
processors and distributors in the EU that are Dutch owned.

8. Recommendations
From the results found in this report, I would recommend that if the EU does adopt a TED
certification regulation for their tropical shrimp imports, they must provide technical and financial
assistance to harvesting countries, especially Indonesia.
The data presented in this report is to support IUCN Motion 097. However, the numbers and
statistics are often inaccurate and contradictory which could act to weaken the motion as accurate
figures are simply not there and will not be disaggregated for the foreseeable future. However, there
are numerous strong arguments to the made about why TED regulations should be put in place that
do not rely on accurate figures. These include, but are not limited to, the level of vulnerability of
marine turtles whereby if 97% turtle bycatch is decreased from the use of TEDs, this regulation
should go for all imports into Europe.
There are a number of campaigns WWF can do as well supporting IUCN motion 097. I would
recommend a consumer campaign likening the plight of marine turtles in shrimp fisheries to that of
cetaceans in tuna fisheries. The results show that Dutch consumers eat tropical shrimp in
restaurants so a campaign could be conducted alongside this sector to reach the heart of Dutch
consumption patterns.
Furthermore, the data shows that although it is pertinent to encourage the EU to integrate TED
regulations, the imports of shrimp here are declining. A place of focus for WWF could also be China
where the imports of shrimp has increased by 4.8%. This could be in the form of working alongside
WWF-China to advocate for TED use as well as a consumer campaign there.
Lastly, there is more valuable information available that would assist this report that was not able to
be obtained due to time constraints. This includes the “100 most influential companies” operating in
Indonesia which would give a more holistic view of the role companies registered in the EU have in
endangered marine turtles through other anthropogenic causes.
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Investigating WWF Network’s views on Active Coral Reef Restoration
Executive Summary
2021 marks the start of the UN Decade of Ecosystem Restoration. The WWF network takes part in
this by conducting restoration projects with ecosystems such as mangroves. However, despite the
concerning decline in coral reef cover due to anthropogenic influences, there is a lack of a public
facing strategy on coral reef restoration in the network. As restoration techniques are perfected and
restoration occurs globally with some success, the WWF network’s view on restoration must be
ascertained. Therefore, this assignment is to investigate the views of colleagues in WWF regarding
coral reef restoration.
To carry out this investigation, 7 interviews took place on zoom and textual data was taken from the
Coral Reef Rescue Initiative regarding views on coral reef restoration. The interviewees were asked
questions regarding restoration strategies, the level of funding, restoration techniques and if they
worked with partner organisations.
The main results of the interviews showed that there are restoration projects taking place in the
network: WWF-Belize, WWF-Brazil and WWF-Indonesia. These, however, were not all active
restoration but rehabilitation where the definitions of restoration was broadened. It was clear that
there was not a singular strategy for restoration but that this was ingratiated into conservation
strategies. Overall, restoration was considered appropriate in certain situations, but Marine
Protected Areas were deemed to be a more effective tools for protecting vulnerable coral reefs.
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Introduction
Coral reefs are extremely important ecosystems that occur on the fringes of continental shelves.
They are made up of hundreds of coral species and, if healthy, are home to a huge variety of marine
organisms. Although only covering 1% of the earth’s surface (Coral Reef Alliance, 2021), the health of
coral reefs is critical for the ecology of the ocean and its biodiversity. However, coral reefs also hold
socio-economic importance as they protect the coast from wave surges through wave attenuation
(Anthony et al., 2020; Davies et al., 2021). Furthermore, they provide a home to fish, cephalopod
and crustacean species that make up the diets of coastal communities. These reef species are crucial
commodities to local fishermen and therefore directly impact the economy and prosperity of these
communities. Furthermore, coral reefs hold a huge spiritual and cultural significance for those living
near the intertidal zone (Pauwelussen and Vershor, 2017). Despite the innumerable benefits
attributed to coral reefs, 50% of them have already been lost due to ocean acidification, pollution
and disease to name a few (Hoegh-Guldberg et al 2019; Hoegh-Guldberg, 2014).
Because of this loss, there are worldwide interventions to address the suffering coral reefs. These
include spatial management conservation in the form of Marine Protected Areas (MPAs) that are
management by national government authorities alongside ENGOs. Another intervention into
protecting coral reef species is active restoration which is being chosen as a tool more frequently by
international organisations (Secore, NOAA, ICRI, Fragments of Hope, Coral Reef Rescue Initiative,
WWF, Reef Futures, MARfund, Coral Reef Alliance, IFRECOR, Commonwealth Blue Charter).
For this assignment, I was asked to investigate the WWF network's views on active coral reef
restoration. This is because, despite the numerous restoration programmes for forests as well as
general coral reef programmes, the attention given to active coral reef restoration is largely
unknown to the public. International coral reef conservation organisations such as The International
Coral Reef Initiative (ICRI, 2020) produce global guidelines and seminars specifically on the topic of
active coral reef restoration. Furthermore, WWF’s own coral reef programme, Coral Reef Rescue
Initiative, focuses its attention on conservation practices, knowledge sharing, reef management and
resilience (Coral Reef Rescue, 2020). Active coral reef restoration is not mentioned as a focus with
any reference to restoration omitted completely on documents available to the public.
The UN Decade of Ecosystem Restoration and Ocean Science has commenced, shining the spotlight
on coastal restoration practices. Furthermore, the Aichi Targets directly relating to active restoration
were superseded by the CBD post 2020 Global Biodiversity Framework which put the spotlight on
the restoration discourse (CBD, 2011). This includes mangrove restoration, which is practiced widely,
with backing from leading conservation fora and NGO’s, the WWF themself having an active role in
this sphere. Active coral reef restoration is also practiced in the WWF network but at a much smaller
scale and is communicated less internationally.
Therefore, due to the enormous threat coral reefs are under globally, and the numerous active coral
reef restoration projects, it is important for WWF-NL to understand the wider WWF network's views
on active coral reef restoration and whether a strategy for the network exists. Active coral reef
restoration is a fairly new and innovative discipline that has the potential to contribute to
conservation. Because of this, it is important to get a better understanding of what is happening,
(why and how) in order to improve the WWF network’s impact and effectiveness.
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Literature Review
Before presenting the results of the interviews, a literature review of coral reef restoration practices
will be introduced. This is to ground the results from the interviews with WWF colleagues in the
network in the global academic debate on restoration.
Coral reefs across the globe are under significant threat from anthropogenic influences. These
include vessel destruction, effluents from terrestrial sources into the riverine system, sediment
deposition, storms, blast fishing and disease to name a few. The widest reaching issue, however, is
the global increase in temperatures caused by the burning of fossil fuels. Atmospheric heating raises
Sea Surface Temperature (SST) and causes corals to bleach in events that are increasing year on year
with up to 70-90% of coral reefs likely to disappear if there is global SST warming of 1.5 degrees
(Hoegh-Guldberg et al., 2019). Bleached corals have been known to recover but become more
vulnerable to breakage by wave surges in storms and to diseases such as white band disease and
stony coral tissue loss disease.
As well as these direct threats to coral reefs, secondary threats exist. These include an overfishing of
the herbivores known to keep the algal cover under control so enough light can penetrate to reach
the coral. Because of this, many agencies, both governmental and NGOs, focus on the protection of
coral reefs in different ways (Secore, NOAA, ICRI, Fragments of Hope, Coral Reef Rescue Initiative,
WWF, Reef Futures, MARfund, Coral Reef Alliance, IFRECOR, Commonwealth Blue Charter amongst
numerous other organisations, including local NGOs). Often because of funding from donors, there
has been an increase in more tangible conservation efforts in the form of active restoration of the
coral reef. Most organisations that conduct coral reef restoration agree that restoration should not
be done as a replacement for addressing the core stressors, but alongside. Furthermore, it is widely
accepted that good governance and policy gap analysis needs to take place as a priority before
restoration can happen.
Restoration used to refer to returning the ecosystem to how it was before the degradation. This is
no longer the case as it is widely accepted this is not possible. Now the focus is more on ecosystem
services and preventing species extinctions, “most restoration projects aim to restore ecosystem
functioning in a degraded reef. Restoration includes any activity that aims to help an ecosystem
recover” (Gann et al. 2019). Coral reef restoration can refer to a wide variety of activities. The main
way that restoration is different from conservation is that restoration is an active process in
comparison to preventative. Restoration includes stress hardening, assisted gene flow and
migration, herbivore propagation, control of invasive species, coral gardening and sexual and asexual
reproduction of coral species terrestrially (ex-situ) or in situ (Secore, 2019; NOAA, 2021; ICRI, 2020).

Restoration Practices
There are a variety of restoration practices. Due to the novelty of the field, many techniques are
cutting edge innovations that have not necessarily been tested in situ yet. A variety of restoration
techniques and a summary of what they entail are presented in Table 1. Please note that this list is
not intended to be exhaustive but to present an overview of techniques being tested and
implemented.
There are some coral reef restoration techniques that are practices globally and can be conducted by
local communities due to the funding and expertise required A technique that requires less funding
is coral gardening Coral gardening refers to the growing out of fragments of coral either in situ or ex
situ and then out planting them onto a degraded reef (Gann et al., 2019) Coral gardening is often
what is thought of when coral restoration is practiced. Although this is the type of restoration that is
often cheapest, it is the type of restoration most likely to fail. This is because the source issues for
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degradation such as high SST is not address and the survival rate of out planted coral is low, often
being bleached again in the 6 months post planting (Hein et al., 2020).

Table 1: Non-exhaustive list of restoration techniques (NOAA, 2021; Gann et al., 2020; ICRI, 2020; Secore, 2019; Saving the
Great Barrier Reef, 2021; Goergen et al., 2020; Latham et al., 2012)

TECHNIQUE
CORAL GARDENING
MICRO FRAGMENTATION

MANAGED SELECTION-BREEDING
AND STRESS EXPOSURE

DISEASE MANAGEMENT
MACROALGAE MANAGEMENT

CORAL PROPAGATION AND OUT
PLANTING

GAMETE AND LARVAL CAPTURE AND
SEEDING

MANAGED RELOCATION
COOL WATER MIXING
CORAL CRYOPRESERVATION
CLOUD BRIGHTENING AND FOGGING

WATERWAY MANAGEMENT

SUMMARY
Growing out of fragments of coral either in situ or ex situ and
then out planting them onto a degraded reef
Breaking already fragmented coral into small pieces that then
each grow into large corals at a faster rate than if the initial
fragment were to remain intact (ICRI, 2021).
Breeding climate and stressor-resilient corals in a laboratory and
planting them on the reef
Use of antibiotics or other compounds to control pathogenic
microbes
Manual or mechanical removal of macroalgae by humans or
through the introduction of herbivores to facilitate coral
recruitment or recovery
Captive rearing and transplantation of colonies using an
intermediate nursery phase (coral gardening or asexual
propagation)
Collection of gametes from the field or lab and release into the
wild (Larval enhancement or sexual propagation)
Increasing the abundance of desired colony types by removal,
transport and re-attachment at other locations
Pumping cool water onto reefs to reduce heat stress
Frozen storage of gametes and other cells for later use and
transport
Reefs can be covered and sheltered to protect them from
bleaching. Marine cloud brightening is a technology designed to
increase the brightness of clouds by mimicking natural processes,
in this case the generation of aerosols by sea spray.
Managing the chemical effluents coming from terrestrial, sources
that may flow onto the reef

Furthermore, the corals being out planted tend to have low genetic diversity and ecological integrity
since they are often planted from fragments (Hein et al., 2020). However, this type of restoration
can be conducted by local coastal communities living on degraded reefs. Citizen stewardship is
important when it comes to the longevity of restoration projects. Furthermore, this type of
restoration project has been very successful as seen in Belize (Fragments of Hope), as will be
discussed further in the results.
Micro-fragmentation is an innovative coral gardening technique that increases the chance that coral
reef restoration can be done at scale. This activity involves breaking already fragmented coral into
small pieces that then each grow into large corals at a faster rate than if the initial fragment were to
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remain intact (ICRI, 2021). This technique is “affordable, adaptable and transportable”. However, the
species must be endemic to the reef being restored, so the fragments do not become invasive.
There are techniques presented in Table 1 that are in the very early stages of development and have
not been rolled out to sin situ projects yet. These include cold water mixing, coral cryopreservation
and cloud brightening and fogging.
For the Interviews, the type of restoration that was focused on was termed “active” restoration.
However, ICRI (2020) presents a distinction and subcategory into the restoration conversation:
proactive and reactive restoration:
Table 2: Restoration split into Proactive and Reactive (ICRI, 2021; Gann et al., 2019)

Proactive Restoration
Reactive Restoration
“Aimed at protection reefs an enabling
“Aimed at repairing ecosystem
recovery”
function and assisting recovery”
Climate change mitigation
Coral Gardening
Predator control
Direct transplantation
Disease management
Algal removal
Erosion control
Increasing coral adaption potential
Fisheries control
Larval Propagation
Marine Protected Areas
Substrate addition
Shading and Cooling
Substrate manipulation
Waste and Water Quality Management
From techniques that are an active intervention into the reef itself and in the category “Reactive” as
seen in Table 2, these can either be done by using sexual or asexual restoration, both with benefits
and negatives (see Table 3). It is important to note that if natural coral recruitment is occurring,
active restoration may not be appropriate. However, there may be barriers to natural coral
recruitment occurring and, in this case, active restoration makes sense.
Table 3: Differences between asexual and sexual restoration techniques (Hein et al., 2020)

Asexual Restoration

Sexual Restoration

Can be done in community-based contexts to
create coral reef stewards and raise awareness
They don’t promote genetic diversity as
fragments are genetically identical to donor
colony (they are clones)
Can be a useful addition to sexual reproduction
techniques
Somewhat invasive to the donor reef- corals
that are not endemic to that area could be
invasive

Requires expertise and initial research to
understand the reproduction of specific species
It can be applied to most coral species

Keeps natural populations unharmed
Contributes to genetic diversity (this is
extremely important as new corals have
changed fundamentally and new genotypes can
cope better with conditions)
Doing sexual restoration and releasing larvae
reduces the manual labour associated with
restoration using fragments
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Points for attention
There was a significant amount of consensus within scholarly literature and programme reports
regarding caveats to any active/proactive/reactive coral reef restoration. One of the most poignant
issue that the literature agreed upon was that restoration should only take place when the reasons
for initial degradation have been stopped (Shaver at al., 2020)
Another area of consensus was that any active restoration must take place within an MPA. This is
simply because there will already be a level of protection for any work on the reef that may occur.
Furthermore, out planting activities should only occur outside of the rainy season (Fragments of
Hope, 2019).
Although Gann et al., (2020) suggests that out planting fragments of coral is often not very
successful, there were strong reasons why this should still go ahead in certain sites. For example, it
can easily be done by tourists. The help this gives the reef might be negligible but the economic and
social implications for new tourism possibilities in coastal locations may be worth it for local
communities.
Lastly, the goal of a restoration project needs to be ascertained at the beginning. The goal may be
addressing species extinction, wave attenuation, return of herbivorous fish or tourism but these
need to be clear to all parties in the planning stage of any restoration project. Furthermore,
stakeholders that jointly participate in restoration projects need to have consensus on the reasons
for restoration as they are critical players in making the project successful.

Research Objective and Questions
For this assignment, the main research objective was:
To investigate colleagues in the WWF network views on coral reef restoration practices by gaining
understanding of colleague’s approach to the coral reefs they work in their WWF national office, as a
funder or coral reef expert. This will primarily be for the purpose of expanding the knowledge of how
other WWF offices are approaching coral reef restoration.
The main research question for this objective is:
How is coral reef restoration approached by WWF offices as well as experts working for WWF?
In order to answer the main research question fully, it has been broken down into sub-research
questions:
SRQ1- What are the main interventions to address degraded reefs across the WWF network?
SRQ2- Is restoration an approach used on degraded coral reefs?
SRQ3- What techniques for restoration were used?
SRQ4- Are there office strategies on coral reef restoration?
SRQ5- What are the reasons for coral reef degradation?
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SRQ6- How much is invested into the coral reefs and how much of that goes to active restoration?
SRQ7- How successful have restoration approaches been? (structural impact on coral reef health)
SRQ8- What were the main reasons for doing restoration? (species, livelihoods etc.)
SRQ9- Why do some offices engage in coral reef restoration? (Donors? Innovation? Other
interventions failed?)
SRQ10- Are the coral reefs restored alongside any other ecosystem restoration such as mangroves or
seagrass beds?
SRQ11- If restoration was not done, what were the reasons for this?
SRQ12- Do WWF national offices partner with NGOs in their region that focus on coral reef
restoration?
SRQ13- What do WWF colleagues think the role of WWF should/could be when it comes to active
coral reef restoration?
In the following sections the report covers the methodology used to obtain the results and the
results of the interviews presented by sub research questions. Following this will be a discussion of
the results, the report’s conclusion and lastly recommendations.

Methodology
Prior to answering the sub-research questions, a literature review was conducted to present an
overview of some best practices for active coral reef restoration from international coral reef
organisations. This is presented in the section above and acts as an introduction into the topic
before the main results.
To answer the sub research questions, interviews were conducted with colleagues from the WWF
Network. Colleagues were reached out by email using non-random purposive and snowball sampling
to gain data from the most relevant practitioners or actors in coral reef restoration. Those who
agreed to be interviewed were asked if they knew of anyone else in the network who would be
willing to be interviewed. In total, 7 colleagues were interviewed (Table 4). There were 2 interview
guides that were chosen depending on whether the interview was a coral reef practitioner, donor or
had scientific expertise. For the interview guides, please see Appendix A. The interviews took place
over zoom and ranged between 27-40 minutes (Table 4). Furthermore, colleagues from the Coral
Reef Rescue Initiative (CRRI) sent an internal document that was also used as textual data (CRRI,
unpublished).
In addition to the interviews, there was a presentation on coral reef restoration from Vinicius Nora
(WWF-Brazil). The interviews were recorded on Zoom and transcribed manually. Finally, the
transcripts were analysed using AtlasTi coding software. To see the codes used, please see Appendix
B. With the aid of interpretive coding, the results of the sub research questions could be
determined.
The results from the interview were not intended to be representative of the entire WWF network.
Numerous invites were sent out to a variety of practitioners, but the response rate was relatively
low. None of the interviewees work practically on coral reefs full time and the ones that do part
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time, do so in a management and supervisory role. Therefore, the interview results are mostly from
those with positions that are slightly removed from actual coral reef restoration work which is
important to keep in mind when reading the results.

Table 4: Information on the interviews that took place with WWF colleagues across the network

Interviewee
Malou van Kempen

WWF office
Netherlands

Role

Length of Interview

Transcript Pages

Marine Advisor

40 Minutes

4

Mesoamerica

Official Senior of
Programmes

29 Minutes

5

Muhammad Erdi
Lazuardi

Indonesia

Marine Science &
KM Specialist (MF
Program)

29 Minutes

4

Imam Musthofa
Zainudin

Indonesia

Head of Marine &
Fisheries Program

31 Minutes

4

Axel Krumsiek

Germany

Project Manager
Marine Ecoregions

30 Minutes

5

Belize,
Nadia Bood

27 Minutes
Vinicius Nora

Brazil

Conservation
Analyst

16 Minutes
(presentation)

5

Dominic AndradiBrown

USA

Senior Marine
Scientist

35 Minutes

5
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Results
The Coral Reef Rescue Initiative Views on Restoration
Before presenting the results of the interviews, it is important to acknowledge the Coral Rescue
Initiative’s views as they are WWF network’s leading initiative on coral reefs. The CRRI’s aims are to
“safeguard” vulnerable coral reefs with a focus on the 7 most important reefs worldwide (Coral Reef
Rescue, 2020a). The reefs being focused on by the initiative are in Cuba, Tanzania, Madagascar, Fiji,
Indonesia, the Solomon Islands and the Philippines (Coral Reef Rescue, 2020b). The safeguarding
translates into conservation activities such as building reef communities resilience, protecting key
spawning areas, maintaining marine indicator species and creating MPA networks (Coral Reef
Rescue, 2020c).
Coral Reef Restoration does not feature on the Coral Reef Rescue website. However, there are
reasons and why they do not take part in active restoration. These reasons, alongside other views on
restoration were provided textually by CRR. The CRRI believes that the definition of restoration is
quite broad and that they do actually partake in restorative activities such as improving the water
quality that surrounds coastal research communities. What they don’t yet do is “coral cultivation”
due to the cost, lack of scalability and whether “key ecological functions as well economic and social
values would be protected”. However, they do say that they are “open to all options” (CRRI,
unpublished) which leaves the door open to an integrated WWF network approach.

WWF Network Views- Results from the Interviews
In the following section, the results of the interviews are presented according to the sub-research
questions for clarity. However, at times, the sub-research questions were merged as the results
often give overlapping answers that follow on from each other in a logical way.
SRQ1- What are the main interventions to address degraded reefs across the WWF network?
The main interventions on degraded reefs across the network have always been conservation-based
activities. This is currently “dominated” by the Coral Reef Rescue Initiative work which exemplifies
the influence the CRRI has on how strategies towards degraded coral reefs are framed in the
network. The work around spatial management and reducing local stressors conducted by the CRRI
was well known by the interviewees, as some of CRRI’s work informed the answer to this SRQ.
Within spatial management, Marine Protected Areas (MPAs) were discussed continuously
throughout the interviews as a conservation strategy that would in turn protect coral reefs. The
implementation of MPAs was not only to protect degraded coral reefs but also for a variety of
different biodiversity as well as socio-economic reasons:
“We support the marine protected area and habitat and ecosystem conservation, fisheries, species
conservation and support marine tourism” (Imam Musthofa Zainudin, WWF Indonesia).
MPA’s were seen as the most important way to address the issue of degraded ecosystems and
species decline. This was discussed by 5 out of the 7 interviewees so presents a consensus that the
main intervention on coral reefs is MPA focussed.
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The key word that came up frequently and consistently was that of “resilience” and how going
forward, the best way to protect coral reefs was by making them more resilient. This was in relation
to MPAs, whereby putting fishery restrictions and No Take Zones into protected areas, corals and
vulnerable coral habiting species could naturally replenish. At a local level, local stressors such as
pollution, effluents from river systems, overfishing and blast fishing are all part of strategies within
the network that have the direct role to conserve coral reefs. An example of this is the WWF Blue
Rivers Initiative who claim that “MPAs alone are not enough to protect coral reefs” (Akvorsr, 2019).
This initiative focusses on river effluents around coral reefs and to mitigate and assess poor quality
water flowing into an MPA (Akvorsr, 2019). At a national and regional level, WWF has conducted
policy advocacy on improved monitoring and evaluation of reef health and for better management
of coral reefs.
SRQ2- Is restoration an approach used on degraded coral reefs?

Words and Phrases
used in definitions
of Restoration
Rehabilitation
Active Restoration
Passive Restoration
Sexual

There were disagreements across the interviewes based on whether
restoration was an approach used at all in the wider WWF network. A
clear example of restoration taking place was in Belize, run by Nadia
Bood (WWF-Belize). This project was well known across the network as
interviewees cited Belize as a success story. The restoration in Belize falls
under the “active” restoration I presented to interviewees at the
beginning of the interviews (see Appendix A). The restoration was
conducted by means of asexual planting of coral fragments broken in
storms. Another office conducting restoration on the degraded reef is
WWF-Brazil led by Vinicius Nora. WWF-Brazil is conducting two
restoration projects in two different sites on the coast of Brazil where
there has been 90% species mortality.

It is apt here to describe the widespread dissensus in the understanding
and definition of the term restoration. For this assignment, the working
definition I was using in the interviews was “active” restoration: “an
active intervention into the coral reef by means of sexual and asexual reproduction from coral
gardening to cutting-edge technologies”. This would come under the “reactive” restoration category
as presented by Table 2 (ICRI, 2021) and includes any activities that actively restore the reef such as
coral gardening and out planting. However, when presented to the interviewees, this definition was
described as “too narrow”. This was problematic as the “narrow” definition and the activities most
known internationally and in the network. The Coral Reef Rescue Initiative (CRRI, unpublished) also
say that the idea of coral reef restoration is very broad and that they conduct restorative activities,
just from a different scope to the discursive norm around active restoration. Other than “active”
restoration, rehabilitation, passive restoration as well as

Asexual

sexual and asexual restoration were the understanding of restoration by the interviewees. This
widening of the definition of restoration and restorative activities is discussed further in SRQ3.
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SRQ3- What techniques for restoration were used?

Activities Associated with
Restoration
Rockpiling
Fragmentation
Coral Gardening
Rubble Stabilisation
Herbivore Algal Removal
Transplantation
Probiotics

WWF-Belize and WWF-Brazil were the only offices across the
network conducting active coral reef restoration alongside the
definition presented above. This included asexual growing and out
planting, both in-situ and ex-situ. However, due to this expansion
of the definition given to restoration practices by the interviewees
as seen in answer to SRQ2, many other restorative activities are
taking place. One of WWF-Brazil’s proposed restoration projects
focuses on the use of probiotic medicines to retract coral
bleaching events and will be tested in controlled laboratory
conditions. This is a novel and innovative technique and the
science around it is still evolving. WWF-Brazil also conducts coral
gardening projects in ex-situ nurseries. Vinicius Nora (WWF-Brazil)
was concerned for the genetic diversity of coral reefs that might
be affected by this activity. Despite the focus on ecological
integrity, WWF-Brazil’s coral reef restoration project works under
three pillars: genetics, communities and social impacts which are
all of significant importance, placing less strain on the need for
genetic diversity if the other pillars are being met.

WWF-Belize focused their restoration efforts on fragmentation.
This is not the same as micro-fragmentation as presented in the
literature review but merely taking fragments of coral that was
broken in storms and wedging them in gaps in the rock. This gives the coral a chance to grow again
naturally, with minimal human intervention. This simple, cost effective restoration technique is
deemed important across the network for its applicability to community-based restoration projects:
“It is super important to have community-based coral gardeners and to have local people’s
involvement otherwise the efforts will be in vain. Restoration needs a sense of ownership” (Axel
Krumseik, WWF-Germany)
A challenge of this report and an interesting finding is that WWF-Indonesia also conducts coral reef
restoration but envisioned from outside the main framing of restoration: sexual and asexual coral
gardening or transplantation. WWF-Indonesia conducts “passive” restoration that is also termed as
“rehabilitation”. The techniques used to conduct this work is rock piling, where the rubble made
from blast fishing is reduced or stabilised so that coral larvae can re-recruit. This was deemed as
preferable to the “active” restoration definition as it is more natural:
“We try to reduce the substrate in the rubble area so there is more natural selection and species in
the rock which is more stable from my research so there is succession and this is really natural
selection. We know that with transplantation, the corals break because they are not strong but with
natural composition there, the rockpile is more stable and natural” (Imam Musthofa Zainudin, WWF
Indonesia).
This “passive” restoration was also deemed more appropriate by WWF-Indonesia due to the cost of
the activity as it is a developing nation with limited funds.
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SRQ4- Are there office strategies on coral reef restoration?
WWF-Belize was a clear example of a coral reef restoration project in the network. However, this
was a relatively recent progression as up until the partnership with Fragments of Hope, the main
strategy for the coral reefs was centred around conservation:
“Before this, we weren’t doing active coral reef restoration, we were just trying to conserve what was
out there and we started to test it out a bit more and we started to ask for some funding to do the
work” (Nadia Bood, WWF-Belize).
Nadia Bood (WWF-Belize) also stated that “we do not have a coral reef restoration strategy”,
showing that even offices that take part in this practice do so in a subsidiary manner where an office
strategy has not been discussed or obtained yet. This is not to say that they do not have a strategy at
all but that restoration is included alongside conservation for example. Furthermore, even
colleagues who were very positive and enthusiastic about restoration activities and conducted them
as part of their WWF national office also maintained that conservation was the main strategy:
“We are looking to preserve species because in 1 year the population has decreased a lot so we are
developing this protocol that will benefit the coral reef conservation” (Vinicius Nora, WWF-Brazil)
“Creating an enabling environment” for restoration work was a strategy used by colleagues in the
network to address coral reef degradation. This referred to making the political and regulatory
environment that meant restoration practices were deemed acceptable. This notion was similar to
that of having a strategy to build the capacity of regional governments although this was framed
more towards conservation targets. WWF-Indonesia did not see the rehabilitative rock piling
activities as an office strategy on coral reef restoration as they preferred to put their funds into
MPAs. For conservation, there was a clear strategy in WWF-Indonesia who had three strategic levels
they were working towards:
“On the ground in the field keeping track of marine protected area sites and showing the positive
work here- also working on the regional level on capacity building- and working on the national level
on policy advocacy on best management practices” (Imam Musthofa Zainudin, WWF Indonesia).
From colleagues in the network that are not actively taking part in coral reef restoration, there was a
clear lack of a network wide strategy. This did not mean that active restoration was not occurring
but that it was fragmented and national office specific:
“There are some active restoration activities going on in the network, I just don’t see a consolidated
strategy with regards to this specific topic. I’m not aware of a joint position on active coral reef
restoration” (Axel Krumsiek, WWF-Germany)

SRQ5- What are the reasons for coral reef degradation?
For the particular sites and WWF national offices where there was work being conducted on the
coral reefs, there were a plethora of reasons for reef degradation. These came under the themes:
disease, fishing, storms and river conditions and termed “local stressors” as well as SST rise from
global climate change. The lack of addressing these local stressors was a reason used by all
interviewees why restoration should not happen.
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The prominent project disease was discussed as a reason for coral reef degradation was WWF-Belize
and the restoration project they are conducting. Nadia Bood (WWF-Belize) said that pathogens in
the water were causing the Stony Coral Tissue Loss disease, and this is one of the reasons for the
restoration project here. Although this could be considered a local stressor, pathogens travel further
in warmer water where the corals are less resilient. Therefore, this local stressor has a global
stressor catalyst where it is being influences by climate change and raised SST. Furthermore, the
fragmentation of Staghorn corals in Belize was the inspiration and the initiation for the Fragments of
Hope project that is partnered with WWF-Belize. Wave amplification in storms was the reason for
the fragmentation, however, as with disease, coral structural integrity is compromised by rising SST.
The link between fishing and coral reef degradation was mostly discussed in terms of blast fishing
where the turning of the top layer of coral reef to rubble which inhibits coral recruitment as well as
the removal of herbivores that graze on the reef. Lastly, river conditions fall under local stressors as
effluents from terrestrial sources are deposited onto specific reef sites. The Blue River Initiative was
presented as a strategy for addressing coral reef conservation by working alongside MPAs to
mitigate and monitor polluted river effluents (Akvorsr, 2019).
SRQ6- How much is invested into the coral reefs and how much of that goes to active restoration?
For those carrying out restoration activities in their WWF national office, the amount invested into
coral reefs and then specifically into coral reef restoration was at times unknown. This is not
surprising considering there was only one interviewee who was directly involved in the funding of
restoration projects, Axel Krumsiek (WWF-Germany). Axel stated that WWF-Germany funded part of
the restoration project in Belize, but not all of it. WWF-Germany gave €50,000 per year to WWFBelize which covered 50% of the annual project budget. Of this, 70% of the funds went directly to
restoration activities. Currently, a corporate partner is giving €200,000 a year for the next 3 years to
continue the work. WWF -Germany is giving another €200,000 to the WWF-Belize but this is not only
for coral reef restoration but for a mangrove alliance and community outreach.
WWF-Belize themselves fund in situ and ex situ coral reef conservation and restoration work where
aspects such as watershed are managed using funds. Nadia Bood (WWF-Belize) said that $700,000 a
year was dedicated to coral reefs and that the restoration work took up 10% of this.
In terms of capacity, WWF-Indonesia has allocated 20% of the marine and fisheries program staff to
work on coral reef monitoring and conservation and who are all involved in coral reef restoration as
well. This means that there are 40 staff members in the program and 8 staff are doing coral reef
restoration. However, these employees are working dynamically and work in numerous different
roles.
SRQ7- How successful have restoration approaches been? (Structural impact on coral reef health)
There have only been a limited number of restoration projects occurring in the network, so assessing
the successes and failures of this only comes from a small sample. However, across the network, the
project in Belize has been viewed as a shining example of a successful coral reef restoration project.
The restoration here has been deemed a success as 10ha were restored within MPAs that were
severely impacted by local stressors. The success here was mostly due to the return of ecological
integrity and biodiversity (Figure1):
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“In the places we have restored, you would be amazed how much biodiversity has returned to the
reef- a lot of fish, crustaceans, other corals are coming in as well so we actually rebuilt the reef
community” (Nadia Bood, WWF, Belize)

Figure 1: Photos of the "replenished" reefs under the REPLENISHMENT SITES page (Fragments of Hope, 2019)

It is not only the fact that the reef itself was restored that the project was deemed a success, but
other social impacts have been positively received as well. As presented earlier, WWF-Brazil
adhered to “three pillars” of success for their restoration projects “genetics, communities and social
impacts”. These three pillars show that other than the ecological integrity of a restored reef, social
benefits and community involvement can also culminate in a successful project. Vinicius Nora (WWFBrazil) claimed that “Brazil has achieved coral restoration”, considering the project a success.
However, this was discussed alongside trepidation where, despite the success, there were still big
unknowns regarding how restoration would affect the site in the future. Genetic homogeneity as
well as trophic cascade were concerns raised alongside the apparent success.
With the more “passive” approaches to restoration as seen from WWF-Indonesia, there were
tangible successes. This success has seemed more long term, continuing to be successful after 5
years. Rock piling has meant that fish have returned to the MPA which has garnered support for the
intervention:
“The ecological impacts are successful. The coral has recovered, and the fish have come back”
(Muhammad Erdi Lazuardi)
SRQ8- What were the main reasons for doing restoration? (Species, livelihoods etc.) This can be
answered alongside: SRQ9- Why do some offices engage in coral reef restoration? (Donors?
Innovation? Other interventions failed?) as the answers to these SRQs overlap significantly.
For the WWF offices taking part in active coral reef restoration, there were a variety of reasons this
took place. Clearly restoration was decided upon as an intervention due to the plethora of reasons
for degradation as answered in SRQ5. Restoring biodiversity and “reef function” is one of the main
reasons for offices engaging in active coral reef restoration. This is both for the biodiversity of coral
species themselves as well as for herbivores that graze on the reef and all other reef dwelling marine
organisms. Therefore, WWF offices conduct restoration in order to meet their biodiversity targets:
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“You are helping the resilience of the reef and the integrity and functionality of the reef” (Nadia
Bood, WWF-Belize)
Connectivity and the role coral reefs play in the global oceans is also a reason given for doing
restoration. Vinicius Nora (WWF-Brazil) emphasized that coral reefs are unlike terrestrial forests
where they may not be connected at all if inhabiting different continents. Coral reefs are connected
so the degradation of one reef is likely to impact the integrity of another which is why active
restoration must happen in those reefs that are past saving through conservation measures.
The politicisation of coral reef restoration has had a big impact on why not only some offices are
conducting restoration, but also the wider WWF network. Due to its tangibility, politicians on the
regional and national level are interested in restoration as it has clear success indicators. Restoration
is now seen as a new exciting activity, fuelled by effective communication strategies by influential
partners of the WWF network. This excitement and what can be described as pressure, has meant
that:
“Restoration has become a new exciting thing and they think that they should be doing this. It is a
slick communications strategy with political buy-in- there is limited consideration as to the site
appropriateness” (Dominic Andradi-Brown, WWF-US)
Interestingly, fisheries, both socio-economically and ecologically and were only discussed explicitly
once as a reason why active coral reef restoration was conducted. Fisheries were, however,
discussed prolifically as a reason why conservation planning techniques such as MPAs were so
important. However, “sustainable local livelihoods” were a reason why restoration was chosen in all
WWF projects. There was a continued consensus throughout the interviews that the community
aspect of restoration was the one of the most important reasons for doing it. Community
engagement and seeing communities as coral reef stewards presented as a reason for conducting
restoration although exactly how this manifests itself for the benefit of the communities was not
clear.
The media has had a significant part to play in why some offices engage in coral reef restoration. This
is because coral reef restoration became a hot topic on the global stage of marine conservation as a
tangible activity that the public could be involved in:
“There were some articles in magazines about coral reef restoration- in Germany there is a debate
that we are losing 50% of the great barrier reef already, 90% of all corals before 2100, so we received
a media request and we looked into what was going on in the network and came across Belize” (Axel
Krumsiek, WWF-Germany)
This amplification of restoration by the media encourages donors to release funds for this type of
work specifically:
“Since we started funding the work in Belize, we’ve been receiving so many media requests,
corporate donors, also philanthropic donors because its tangible, highly urgent, it’s all over the media
so people are aware that its problematic” (Axel Krumsiek, WWF-Germany)
This push for restoration by the media has meant that donors are more likely to not give any funds
for coral reef conservation if restoration does not take place:
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“Just saying no to active restoration pushes donors and stakeholders away from us” (Malou van
Kempen, WWF-Netherlands)
Furthermore, interviewed colleagues thought that MPA managers can feel compelled to do active
restoration within MPA’s. This is due to pressure from donors that has been created by the media
focus on this subject. The tangibility of restoration was also a real incentive for restoration being
conducted. It is seen as labour intensive, with good visuals and concrete results, again making it
something donors want to fund. Finally, the tangibility of restoration means that eco-tourists can
either get involved in doing the restoration and/or reap the benefits of the restoration. Tourism was
one of the biggest reasons for conducting restoration. Interestingly, the reasons given for this such
as eco-tourism, better management of natural resources and coral reef stewardship could have also
been attributed to conservation.
SRQ10- Are the coral reefs restored alongside any other ecosystem restoration such as mangroves or
seagrass beds?
The interviewees had many ideas and knowledge on the restoration of multiple ecosystems
alongside coral reefs such as mangroves. However, the only place mangrove restoration is done
alongside coral reef restoration is in Belize. There was a consensus that doing coral reef restoration
without consideration for other aspects of the ecosystem was counterproductive:
“It is very important to consider the ecosystem as a whole” (Malou van Kempen, WWF-Netherlands)
In Belize, mangrove restoration is a part of the coral reef restoration project. The reason given for
this was that the whole system is “integrated”, and that restoration needs to be approached
“holistically”. In Belize, the funding going towards the project is now for more integrated projects
where other ecosystems are given equal precedent. Some of the funds originally for coral reef
restoration are now going to the Mangrove Alliance in the country showing the crossover of
restoration efforts. Although mangrove restoration is conducted in the Belize coral restoration
project, it was made clear that they are separate initiatives where different approaches are needed.
Restored mangroves can filter pollutants from the land which can positively impact restored coral
reefs but in slightly different spheres and locations. However, the mangrove restoration in Belize is
not conducted to decrease run off for corals:
“It was not necessarily planting mangroves in order to decrease run off for the corals. It is for training
the local community members in easy methods to plant mangroves, stabilising shoreline, natural
barriers, pimento, planting mangroves behind this so the seedlings don’t wash away” (Nadia Bood,
WWF, Bleize)
There were numerous examples from the network where mangrove restoration takes place such as
alongside local communities facilitated by WWF-Indonesia, but these are separate projects.
Although the interaction between mangroves and coral reefs was documented and projects made to
cater to this, there was also trepidation about doing restoration on both mangroves and coral reefs
for mutual benefits. This was mostly focused on if the reason for coral reef degradation was due to
sediment loading. This is because of the time mismatch between restoring mangroves and coral
reefs:
“Restoration could work if the problem is coastal development and destabilised sediment- then doing
mangrove restoration could help. However, mangrove restoration takes 10 years to hold back
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sediment which won’t work for corals if the problem is that they are being smothered by sediment as
there is mismatch in time scales” (Dominic Andardi-Brown, WWF-US)
WWF-Brazil does not conduct any mangrove restoration efforts alongside coral reef restoration yet.
Furthermore, the only places seagrass is mentioned is under the WWF-Indonesia’s MPA goals. 3
million ha of MPA is being projected to protect critical ecosystems and 20% of this needs to
encompass coral reefs, mangroves and seagrass meadows.
SRQ11- If restoration was not done, what were the reasons for this?

TABLE 5: REASONS FOR NOT
DOING CORAL REEF
RESTORATION BASED ON
INTERVIEWS
EXPENSIVE
SCIENCE IS NOT READY
LABOUR INTENSIVE
TOO SHORT TERM
TAKING FUNDING AWAY
FROM MPA
SCALABILITY ISSUE
SITE SPECIFIC
TIME CONSUMING
TRANSPLANTING TAKING
CORALS OUT OF THE WILD
REASONS FOR DEGREDATION
NOT ADDRESSED
RESORTS

There were many reasons given in the network why restoration
should not be done. However, there were few examples of a
situation where active restoration might have been an option, but
this was not chosen due to its unsuitability. One of the main
reasons was that coral reef restoration, with the exception of
fragment out planting, cannot be conducted easily. Coral reef
restoration is “complicated” and “more complex” than other
forms of ecosystem restoration. This was due to the expertise, the
scientific knowledge needed, scalability, funding and the shortterm nature of restoration efforts (Table 5).
Coral reef restoration is often very expensive as seen in SRQ6. This
is why WWF-Indonesia chose to do “passive” restoration in the
form of rock piling as it was seen as a cheaper option. There is also
significant pushback from the scientific community regarding
whether coral reef restoration should occur or not as mentioned
by both WWF-Indonesia and WWF-Brazil:

“There are scientists that don’t believe that there should be restoration underwater- they think it is
almost impossible. Because it is different to terrestrial or even coastal areas” (Imam Musthofa
Zainudin, WWF Indonesia)
Although ecotourism has been presented as a reason for conducting coral reef restoration as it is
known to facilitate ecological stewards, Nadia Bood presented the alternative view. WWF-Belize
were approached to do coral reef restoration by luxury resorts who wanted to add a new reef as a
selling point to potential customers. This was deemed as an inappropriate place to do restoration as
it was not for the purposes of conservation. This leads on to the agreement amongst interviewees
that the purpose and aim of a coral reef restoration project needs to be known and agreed upon
prior to any initiative.
SRQ12- Do WWF national offices have partners such as NGOs and scientific institutions in their
region that focus on coral reef restoration?
There are many partner organisations that work alongside WWF national offices who are conducting
coral reef restoration projects. The partners that came up in the interviews can be seen in Table 6.
This list is not exhaustive and only presents a small sample of the partners and categories that WWF
works with:
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Table 6: Partners of WWF and the nature of their relationship

PARTNERS
FRAGMENTS OF HOPE
MARFUND

FISHERIES GROUPS
TOURISM SECTOR
LOCAL UNIVERSITIES
LOCAL GOVERNMENTS

COMMUNITY GROUPS WITH CUSTOMARY LAWS
PHILANTHROPISTS
PRIVATE SECTOR
HYDROLOGY SECTOR
THE CORAL BIOFACTORY
NAUTILUS INSTITUTE
NEOENERGY INSTITUTE
AQUARIA

RELATIONSHIP WITH WWF
Initiators and creators of the Fragments of Hope restoration
project in Belize of which WWF-Belize is now a partner of
WWF donor
This relates more directly to MPAs but there is communication
with fisheries groups regarding restoration
Not yet known
Providing up to date relevant science and best practices
Governments own MPAs so there are so direct crossovers with
restoration work being done in MPAs
Not yet known
Provide funding
Providing funding for restoration efforts such as rock piling with
WWF-Indonesia- The relationship with WWF could be increased
Working alongside WWF-Brazil in their coral reef restoration
projects
- Providing materials and technology
- Providing funding
Proposed project to grow endangered corals ex-situ to be
planted on the reef in case of extinction threats

SRQ13- What do WWF colleagues think the role of WWF should/could be when it comes to active
coral reef restoration?
The answer to SRQ13 is extremely varied. Currently, those working on or with coral reef restoration
projects all agreed that there should be a network of practitioners and experts. This was for the
purposes of knowledge sharing and to share success and lessons to be learned. Most interviewees
stated that they did not know who else in the network was working on coral reef restoration and the
lack of a network strategy exemplifies this.
A role that many interviewees thought the WWF should play comes from the very root of one of the
main issues, climate change. There was a consensus that there is a lack of focus from the WWF on
this overriding issue and is the crux of the matter when it comes to coral reefs. This, however, was
seen as a balancing act where climate change is a “monster”, but that coral reef restoration must be
done in the interim:
“WWF needs more time- there needs to be a balance in reaching the GHG as this is a good agenda
for us because we need more time to protect corals- Climate Change is a monsters that will harm all
possibilities” (Vinicius Nora, WWF-Brazil)
Clear guidance on site specific coral reef restoration best practices was deemed as extremely
important if the network chooses to support restoration. The intentions for restoration are also
critical to know when approaching a project as seen from SRQ11. From some interviewees, there
was a strong proposal that coral reef restoration should only take place in very rare cases and that
WWF should not be advocating it overall:
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“We should not be wholesale advocating for coral restoration, but we also shouldn’t say that we
would never do restoration- we need clear guidance- under very specific circumstances it can be an
important intervention- this is a rare case” (Dominic Andradi Brown, WWF-US)
Despite this apprehension, other thoughts were that it was a very useful tool. When asked about
what percentage of funds/capacity/resources the interviewee would give to active coral reef
restoration, the answers ranged from 0-10% to 50% and 90% showing the huge range of views but
some very large percentage of resources going to restoration. Ideas such as “coral reef restoration is
not WWF’s business” were looked upon as a defeatist attitude towards such a crucial ecosystem.
Furthermore, the current coral reef conservation programme in the network, CRRI, was looked upon
as being slightly narrow. It was acknowledged as an extremely important initiative but only focussing
on 7 of the most important reefs was seen as neglectful to other important coral reefs. The seemed
to be insufficient open conversations and discussions with WWF practitioners and staff members of
CRRI showed that there is a roadblock in the network for frank discussions. Some interviewees
expressed that they would like to see a more holistic approach to coral reef restoration and
conservation by building a “Worldwide Coral Reef Approach” (Vinicius Nora, WWF-Brazil) where a
better connection between CRRI and WWF network can be fostered.
The Coral Reef Rescue initiative sees coral reef restoration as one tool among many (CRRI,
unpublished) which is reinforced by much of what the interviewees also believe. Furthermore, its
focus on spatial management and conservation in the form of MPAs is reiterated in the interviews as
the best way to protect coral reefs overall.

Discussion
In this section, the results from the interviews as well as the CRRI documents will be discussed
considering the information presented in the literature review. The definitions given to restoration
came up continuously as being “too narrow” and is an issue that is reinforced by the network. This is
reiterated by the CRR’s stance on restoration activities (CRR, unpublished). Restoration comes in
multiple forms and numerous restorative practices that exist that are not being conducted by the
network. These include transplanting Diadema urchins for macroalgae extraction and stabilising
coral reef rubble with chicken wire. These were shared by Dominic Andradi Brown (WWF-US) when
discussing the narrow definition of restoration. From the literature review (Table 1), it is clear that
there are a huge variety of restoration techniques that they network is not necessarily using or
looking into. However, extremely costly innovations into coral reef restoration was not seen as
appropriate for WWF to be involved in across the whole network.
One of the biggest reasons and advocates for conducting coral reef restoration was that local
communities can be a part of the process. However, this is really only possible when doing coral
gardening as it is a restoration techniques that doesn’t require as much scientific expertise.
However, this type of restoration tends to be the type that is most likely to be short term, of a small
scale and most likely to fail due to bleaching events or storm damage (Schopmeyer et al. 2011; Hein
et al., 2020). In terms of time scale and longevity, unless the local stressors have been abated, the
corals that have been planted are not resilient to long term stressors such as climate change. Local
coastal communities are dependent on the coral reefs for fishing, wave attenuation and other
livelihoods as well as spiritual values. When conducting the type of coral reef restoration that is most
likely to be done by local communities fails, then the expectations of the aforementioned socioeconomic benefits will not be met. This may undermine future efforts to create coral reef stewards
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and destructive practices such as blast fishing could continue. However, another discussion point is
that these projects funded by more developed WWF offices which may come to expect local
communities to do this work in an outreach fashion which can be problematic (Pauwelussen &
Verschoor, 2017).
One of the caveats of coral reef restoration from the scholarly and grey literature was that coral reef
restoration should only be conducted if the reasons for the degradation had been addressed (Shaver
at al., 2020). The results from the interviews agreed on this but only if the main reasons for
conducting a restoration project was to rehabilitate reef ecology. For species extinctions, disease
and reef functioning, this approach makes sense. However, the interviewees said that there may be
other reasons to do coral reef restoration such as awareness and tourism opportunities that will
enable sustainable local livelihoods. In this situation, coral reef restoration may be appropriate even
if the stressors remain. This links well to the idea from both literature review and interviews that say
coral reef restoration should only happen if there are clear goals and aims with guidance that all
stakeholders agree upon before the project gets underway. Therefore, the ecological and/or socioeconomic aspects can be ascertained to start with which helps with site selection if stressors remain.
The main debate in the findings of this assignment is the tension between conservation and
restoration. The conservation argument that is prominent in the results claims that it is better to
conserve as once we have lost reefs and species, there may be nothing left to restore. This can be
seen in the prominence of the debate on MPAs and that the effective management of MPAs are the
most important thing in ecosystem protection. However, there are studies that suggest that in some
instances and using climate models to predict SST rise in the future, some conservation attempts are
futile (Colloff et al., 2017). However, other studies show that it is better to focus on keeping
ecosystems as intact as possible (Watson et al., 2018), implying that restoration allows for
complacency. It can be easy to see restoration as an alternative to conservation. However, the
results seem to show that they do not need to be mutually exclusive and that they can be stronger if
done in conjunction. An example of this is only conducting coral reef restoration within the
boundary of well managed MPAs.

Conclusion
The main research question for this assignment was: How is coral reef restoration approached by
WWF offices as well as experts working for WWF? The answer to this is that there is certainly some
active coral reef restoration taking place in the WWF network. However, although some projects
have been successful ecologically and/or socio-economically, there is a big divide in whether it is
appropriate to conduct restoration at all in terms of funding, expertise and time. These aspects of
coral reef restoration complicate a wider role out of the activity, and it is seen as being in
competition with conservation efforts that address numerous ecosystems and issues at once.
Furthermore, the lack of generally applicable science and scalability of restoration practices leads to
apprehensive approach to restoration projects. However, there are some circumstances where
restoration makes sense for the WWF network to support. These include creating awareness, ecotourism and if local stressors or the reasons for degradation have been addressed.
It is clear that in order to plan and implement a restoration project, there must be available funding.
This is true for coral gardening and fragmentation as well as the innovative techniques. There
remains a large variety of views in the network regarding how much funding should/could go
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towards active restoration. This lack of consensus on the extent of funding and resources could be
alleviated through a coral reef restoration discussion in the network that is yet to be had.
Among those that support restoration projects and work on them actively, they held the view that it
is better to try. However, the general consensus was that restoration could be a tool used amongst
many other interventions, but that conservation in the form of effective spatial management is
better than restoration.

Recommendations
This report only presented the main themes from the interviews due to time constraints. However,
the interviews contained numerous nuances that would be beneficial to capture. Therefore, I think
this assignment could be expanded to capture more colleagues’ thoughts on coral reef restoration.
Furthermore, other than interviews, focus groups should be considered as this would allow for open
discussions to be had and recorded by WWF in order to write a more encapsulating report on the
subject.
Although some interviewees believed that the WWF’s role in regard to coral reef restoration should
be minimal, it is clear that the network would benefit from a frank discussion. There was a clear gap
in the network where colleagues working on or even interested in coral reef restoration did not
know others in a similar situation and were somewhat isolated by this. Because of this, I recommend
that a conference or a facilitated, open platform could be an invaluable activity so that colleagues
can voice concerns and to come up with a collective strategy. A place this could occur is in the
resilient coastal habitats ACAI as a platform or through the implementation of a coral reef cafe. This
could be to discuss the restoration positions and views within the network, to present projects that
are occurring and to share knowledge and lessons learned among peers. This can be the beginning of
a more integrated and holistic approach in the network.
Furthermore, except for the Fragments of Hope project that is well known across the network, other
projects are not know network wide. In addition to the platform suggested above, I recommend that
WWF-Belize, WWF-Brazil and WWF-Indonesia give a detailed presentation to members of the
resilient coastal habitats ACAI or alternative platform. The restoration projects they are conducting
as well as how they were planned and implemented could be included in the presentations to
facilitate knowledge sharing.
The conversation on ecosystem restoration is likely to continue to gain traction in the coming years
and the WWF is likely to be consulted on their standpoint which needs to be clear and strong.
Furthermore, the Coral Reef Rescue Initiative needs to be involved in this conference as a matter of
great importance. However, it would be good to include them as a stakeholder and player rather
than as a facilitator as there is some tension in the network regarding their strategy.
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Appendix A
Interview Guide A
Interviewing those working with coral reefs practically through their WWF national office
1. As an expert, what definition do you give to active coral reef restoration?
2. Please can you give a summary of your role
3. Has the coral reef you work on been deteriorated? What are the reasons for this
deterioration?
4. What are the main interventions to address the degraded coral reef?
5. Is your office involved in any active restoration activities by WWF or by another party you
are working with? (If it’s a partner that we are funding directly, the below questions are still
relevant)
6. What are the locations for this, and can you give a summary on the activities conducted
here?
7. What were the main reasons for doing restoration? (Species, livelihoods etc.)
8. Where did the decision to engage in active coral reef restoration come from? What process
led to this? (Donors? Innovation? Other interventions failed?)
9. What were the main pros for the decisions on restoration that was taken?
10. What were the main cons for the decisions on restoration that was taken?
11. Is there an office strategy on coral reef restoration where you work?
12. What percentage of capacity and resources is invested by your WWF national office into the
coral reef and how much of that goes to active restoration?
13. What techniques for restoration were used to restore the reef? (if any at all)
14. How successful has this approach been?
15. Can you give any other examples of where active restoration has been very successful?
16. Can you give an example of where active restoration has not been successful?
17. Are the coral reefs restored alongside any other ecosystem restoration such as mangroves
or seagrass meadows?
18. If restoration was not done, what were the reasons for this?
19. In your opinion, what role is suitable for the WWF network in your country to have when it
comes to active coral reef restoration?
20. If you could, what percentage of capacity and resources would you give to help coral reefs?
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21. Does your WWF national office partner with NGOs or external scientific institutions in your
region that focus on coral reef restoration? Which ones?
22. Moving forward, do you think WWF should play a role in the space of coral reef
restoration? And if so, what role do you think we should play?
23. Is there anything you’d like to add?
24. Do you know of anyone that is working on coral reefs that I can interview?
25. Would you like to see the results of this report?

Interview Guide B
Interview for experts/those with indirect involvement in coral reef restoration
1

As an expert, what definition do you give to coral reef restoration?

2

Do you work on coral reefs in your role at WWF? Please give a summary of your role and
what it entails

3

What are the main strategies you see our WWF colleagues applying when it comes to coral
reef conservation and/or restoration?

4

Do you think that covers the priorities for coral reef conservation in general, or are there
gaps in our work from your expert point of view?

5

What is your view on active restoration? Scientific / expertise, but also from perspective of
the role of WWF?

6 Where did the decision to engage in active coral reef restoration come from? What process
led to this? (Donors? Innovation? Other interventions failed?)
7

What were the main pros for active restoration from WWF’s perspective?

8

What were the main cons for active restoration from WWF’s perspective?

9

Is active restoration a priority for your WWF office or offices you provide expert advice to?

10 In your opinion, what are the best restoration techniques? (ask for an example based on
different contexts, reasons for deterioration and main reasoning behind restoration)
11 What do you think about a joint restoration effort between active coral reef restoration and
other ecosystem restoration such as mangroves or seagrass meadows?
12 Can you give an example of where active restoration has been very successful?
13 Can you give an example of where active restoration has not been successful?
14 Are there situations that you would advise active restoration not to take place?
15 If you could, what percentage of capacity and resources would you give to active coral reef
restoration?
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16 Moving forward, do you think WWF should play a role in active coral reef restoration? And if
so, what role do you think we should play?
17 Is there something that should be done within the oceans practice on coral reef restoration?
18 Is there anything you’d like to add?
19 Do you know of anyone that is working on coral reefs that I can interview?
20 Would you like to see the results of this report?
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Appendix B
Codes for Interviews
Active restoration happening in the network
Algae
already an abundance of larvae on the reef
Alternative restoration activities
asexual restoration success
awareness
balancing act
Biodiversity
Blast fishing
cc mitigation
cheap and easy
clear guidance
Clearly defined intentions needed
Climate change
Communities
Community-based restoration
Connectivity of reefs
conservation issues
Coral Aquaculture Industry
Coral conservation is the focus
Coral gardening
Coral Reef Rescue Initiative
Coral Reef restoration being complicated
coral restoration related to forest restoration
Creating an enabling environment
Cutting edge science for restoration
Definition
Definition being too narrow
Developing country
disease
Diversify chances
Do not support transplanting
Donor driven
Don't do coral restoration
Don’t yet know enough
Ecological monitoring
Effective management
Endemic species
Enthusiastic about restoration
Expensive
Finance and funding
Fisheries
Fragmentation
Generally applicable science
Genetic diversity
Good water condition needed
Heat tolerance
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Holistic view
Increasing funding
Innovation
Integration between ecosystem restoration
It is not WWF's business
Keep door open for donors
Labour intensive
Lack of knowledge from WWF
Lessons learned from failure
Limitations on reporting
local stressors
Mangroves and Seagrass restoration
Media influencing work
MPAs are the most important thing
National coral reef restoration plan
NGO partners
Niche in WWF network
No negatives
No network strategy
No strategy on CC mitigation
Not a focus in own national office
not a priority
Not for tourist sector
Not in the field
Not knowing what is going on in the network
Only focussing on certain reefs
Out planting
Passive restoration
permits
Policy advocacy
Pressure on managers to do restoration
Private sector
Projects have to be long-term
Proposed strategy
Provide Knowledge
Public sector funded
reasons for degradation still happening
Reducing pressure on the reef
Reducing threats
Reef function
Rehabilitation
Relationships with others
Re-recruiting
resilience
Restoration back to how it was
Restoration pushing protection
Restoration as last resort
Restoration being a sensitive issue
Restoration in MPAs
Restoration is 1 tool among many
Restoration is a priority as it is urgent
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Restoration is political
Restoration should be minor
Restoration shouldn't happen
restoration taking funding away
Restoring naturally
River conditions
Rockpile
Rubble- chicken wire
Scalability being an issue
Science needs improving
Scientific institutions as partners
Scientific restoration
Sexual restoration
Simple restoration methods
Site specific
Strengthening ties to institutions
Storms breaking restoration activities
Strategy is needed
Strengthening resilience
Success stories
Successful projects
sustainable community livelihoods
Takes urgency away- anything can be restored
Tangible
Threats not been addressed
Time
Time mismatch in mangroves and coral
To bring back fish for fishermen
Too expensive for donors
Too small scale
Tourism
Tracking Spawning
transplanting
Transplanting herbivores
Transplanting not long term
Vocal support
We have to try
Working on MPAs
WWF could do more in restoration
WWF does not need a strategy
WWF doing more active restoration
WWF framing
WWF Indonesia role
WWF knowledge sharing
WWF role
WWF thinking about restoration
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