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Foreword

Abu Dhabi is rich in natural capital and natural heritage — and nowhere is this more true than
along its spectacular coast. White sand beaches, azure waters, coral reefs, offshore fishing
areas, mangroves, seagrass beds replete with the world’s most important population of
dugongs, salt marsh, sabkha, and other coastal features characterize Abu Dhabi’s marine
biodiversity and are testimony to the productivity of these systems. Ecosystem services — the
benefits that nature provides humanity — have been identified and preliminarily assessed. This
study takes that one step further towards robust quantification of coastal ecosystem services
values, focusing on the role that natural capital plays in maintaining water quality and preventing
outbreaks of harmful algal blooms.

The Millennium Ecosystem Assessment of 2005 was the first global appraisal of marine and
coastal ecosystem services (along with all others). To the surprise of the 1300 scientists
working on the assessment, the marine services are much more important to the human well-
being of the global population (not just coastal peoples) than thought, and also at high risk. Most
of the services coming from habitats like mangrove and salt marsh have no realized market
value (blue carbon markets now beginning to be the exception), and are therefore undervalued.

Marine systems are known for the value of their provisioning services- i.e. goods, usually
fisheries resources (for which economic values are known), but regulating and supporting
services may be even more valuable in the marine arena. Taking a holistic look at ecosystem
services values is important but challenging, since both the quantity of services coming from
any particular habitat, and the actual value of those services (context-specific) must be
ascertained on a case-by-case basis.

Abu Dhabi has made great strides in demonstrating methodologies for quantifying not just Blue
Carbon, but also the co-benefits coming from Blue Carbon habitats like mangrove, salt marsh,
seagrass, and others. The difficulty has been that there is no standardized method for doing this
for most services, beyond carbon sequestration. In the Abu Dhabi Blue Carbon Demonstration
project, benefits transfer was used to provide a range of values for coastal ecosystem services,
including fisheries production, recreation, shoreline stabilization, natural hazard mitigation, water
quality maintenance, support of biodiversity, disease regulation, and others. However, values
specific to Abu Dhabi were not derived until this study.

Habitats are not isolated — usually a chain of intact habitats is needed for ecosystem services to
be maintained (shoreline stabilization may rely on mangrove, rock or shellfish reef, coral reefs,
and seagrass beds all working together, for instance). To be able to assess fully, estimates
must be made about the services coming from each habitat, and what is required for these
habitats to continue to deliver the services. Coastal construction, shoreline armouring, infilling
can all interfere with the connections between interconnected habitats. Once values have been
ascertained, as they have in this study, then the necessary steps may be taken to safeguard
and even enhance those values.

As this study demonstrates, water quality maintenance is particularly valuable to residents and
to the tourism industry. The destruction and degradation of coastal habitats that maintain water
quality, including natural mangroves, seagrasses, and salt marsh, has in some places upset
natural balances and blocked the pollution mitigation potential of natural capital. As this study
demonstrates through proven economic assessment methods like Willingness to Pay and
Willingness to Accept, the natural capital values of Abu Dhabi’s coastal ecosystems are
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significant — and continued degradation and losses will prove costly to the Emirate if left
unchecked.

Dr Tundi Agardy
Director Marine Ecosystem Services (MARES) Program, Forest Trends Association
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Executive summary

The Ecosystems Services Assessment project was designed to provide an analysis of water
quality impacts on amenity values in Abu Dhabi and Western Region study areas. The four
month project was undertaken for AGEDI by Hyder Consulting Middle East Ltd and
FutureWorks.

In order to identify critical marine ecosystem services at risk and hence direct a valuation
analysis, the ECO-FUTURES participatory modelling process, was used in a workshop of
invited stakeholders, which included biodiversity and marine policy experts. This populated a
systems model using local knowledge and available data, to identity priority services and to
simulate future scenarios. The workshop findings indicated that the contingent valuation
analysis should focus on the potential decline of amenity values for coastal property owners and
beach users, such as hotel owners, apartment owners and beach users arising from the
increasing frequency and duration of large scale harmful algal blooms or ‘red tides’ (HAB).

Separate questionnaires were prepared for two stakeholder groups: hotel/real estate managers
and beach visitors. The hotel/real estate questionnaire sought to quantify the value of the
current coastline to commercial operations that relied on a beach front component to
complement their service offering. The beach visitor questionnaire sought to quantify the value
of the coastal amenity for both tourists and residents. A total of 31 hotel and real estate
questionnaires were completed and included 25 hotels, five real estate managers and one
commercial property manager. A total of 103 beach visitor questionnaires were completed from
four principal beaches: Al Bateen, Corniche, Saadiyat and Yas beaches. One hotel (of four)
within the Western Region was successfully interviewed but it was not possible to obtain an
adequate beach visitor sample size over the several survey attempts. Western Region data
were therefore excluded from the analysis. Data from all interviews were recorded
anonymously.

For the hotels/real estate survey the discounted net present value (NPV) of the expected
financial losses associated with a change in amenity services has been estimated using varying
discounting rates at -2%, 2% and 5%. It was assumed that, in the case of the beach visitor
survey, that the demographic profile of the respondents in terms of age, income level, and
whether they are residents or tourists, etc., is an adequate reflection of the profile of the Abu
Dhabi population. This assumption allows for extrapolation.

The total willingness to accept compensation (WTA) in the event of reduced water quality that
would lead to HABs for 15 affected hotels was estimated to be US $113million/year. Elevated by
25% to make provision for the hotels indicating that they will require compensation for lowered
water quality but which did not provide financial information, this number was estimated to be
US $141million/year, or 35% of average turnover. This was 9% of the total revenue for all of
Abu Dhabi’s hotels in 2013, estimated to be some $1.5 billion.

The results suggest that the prevalence of a HAB event would lead to a decline in individual
hotel revenue, which required compensation of approximately 30%-35% of turnover. The sector-
wide impact could include a short-term decline in sector revenue, resulting in a contraction of
the hospitality and related economic sectors as well as impacts on the credibility of the
marketing image of Abu Dhabi as a destination of choice. Long-term, the anticipated growth of
the city could be inhibited.
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The beach visitors surveyed, both tourists and residents, came from a diversity of countries. 86
of the 103 questionnaires were completed by residents, 70 of the 86 by the three middle-income
categories varying from US $817-US $16,350/month. People between 20 and 40 years of age
dominated the sample at all of the beaches. Seventy eight per cent (67 of 86) of the beach
visitor residents indicated that they would be willing to accept (WTA) an offset cost to go to an
alternative beach in the event of their preferred beach not being available for recreation
purposes due to HAB. A very similar number of the tourists sampled, 76% (13 out of 17),
indicated the same. Those willing to go would have required compensation to offset their cost
between, on average, AED60 and AED250/visit for the residents, with the poorer households
indicated that they will require more compensation, indicating their higher inability to cover the
additional travel expense. The comparable number for the tourists was AED80 - AED280, which
was marginally higher, and the poorer households again required the higher values. In the event
of a complete loss of services, those among the residents who would have been willing to travel
to an alternative beach would have required compensation between AED550 and AED3,125/
visit, this time the more affluent households demanded higher compensation, indicating that the
sense of the value of money being quite different among the income groups. Among the tourists
this number was, on average, AED 1,150 and AED 5,300/visit — considerably higher than that of
the residents. Those who would not consider going to an alternative beach estimated their loss
much lower, between about AED 30 and AED 300/visit.

This analysis estimated that the amenity which the coastal and marine resources supply in Abu
Dhabi was worth some US $141million to only 15 Abu Dhabi hotels/year equalling a NPV of
between US $1.3 and US $2.1billion over 13 years, the average period before major
refurbishment is expected. In addition, the coastal and marine resources supplied a value of US
$683 million to beach users/year. This conservative number, assuming only 4.2% of the
residents of Abu Dhabi visit the beaches, is almost five-fold the effect on the hotels. The
combined WTA of the hotel and beach visitors was estimated to be US $824million/year. The
residential estate market and commercial properties could also experience significant losses,
but these could not be estimated because of the small sample sizes in both cases. Additional
impacts might also include the loss in other economic activities and a slowdown in the economic
development of the city escalating this number even further.

The project has used available evidence that suggested the increasing incidence of HAB was
an indicator of declining marine ecological functionality, and was further substantiated by
shrinking coral reefs and sea grass beds. Should current trends in marine degradation continue,
large scale losses of coastal amenity were predicted. Beach-front hotels anticipated a 30 to 35%
decline in turnover, and beach users anticipated a significant loss in wellbeing, reaching values
up to 190% of their annual income for the poorer residents, should beach amenity services be
lost. The effects of HAB were a proxy for the loss of ecosystem services which generate
recreational and general coastal amenity. By measuring the costs of HAB, this project has
provided a first partial estimate of the value of marine ecosystems and their services.

Importantly, a decline in coastal amenity, due to a declining marine ecosystem condition would
not only have costs to current users and the leisure industry, but would constrain the future
growth of the leisure industry and especially the attractiveness of the iconic Saadiyat Island
developments. These likely losses would negatively affect Abu Dhabi’s global image and tourist
economy, and urgent remedial action would be prudent.

As part of the Project a final feedback workshop was held on the 10" December 2014 to present

the results of the Project to participants. The workshop asked the two principal stakeholder
groups present (public sector policy specialists and private sector hotel managers) questions
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relating to (1) What were the lessons learned?, (2) What are the priority actions for the future?
and (3) What can you do to help the process? The comments and feedback received from this
session were incorporated into the Project recommendations section.

Key recommendations as a result of the assessment and the workshop include the following:

= Delivering projects at a local through to regional level within the following phased
programme:

Risk Assessment.

Valuation to set a baseline.

@)

o Analysis of options.

o Monitor implementation.

= Stage 1

o Assessing the priority services that deliver the Western Region’s food security and
biodiversity assets through a Participatory Modelling Workshop.

o Using Priority Focus Areas from the Regional Biodiversity Assessment project (AGEDI
2013) as a basis to run ECO-FUTURES participatory modelling workshops and develop
priority contingent valuation research projects.

= Stage 2

o Follow up to determine the national and international value of the Western Region

assets, and to inform and direct future management.
= Stage 3

o Developing a better understanding of the revenue loss in relation to likely mitigation and
restoration costs.

o Replicating the amenity valuation research, especially for Dubai and other Emirates and
possibly within the wider Gulf Region.

o Informing an options analysis based on a review by coastal biodiversity experts of

current habitat resources and habitat condition within the Abu Dhabi area coupled with
a better understanding of the drivers of habitat loss and deterioration and the likely
costs of an implementation programme.

All next steps will be facilitated by enhanced cross sector working between biodiversity,
policy and planning experts.
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Introduction

Project Overview

In 2013, Abu Dhabi Global Environmental Data Initiative (AGEDI), a strategic initiative of the
Environment Agency - Abu Dhabi (EAD), undertook a Blue Carbon Phase | Project which
provided a first understanding of the full potential of these ecosystems, for not only carbon
sequestration and storage but also a wide range of other benefits. The Blue Carbon
Ecosystems Services Assessment (AGEDI, 2013) provides the first review of the benefits,
including provisioning and regulating services, arising from extensive shallow water coastal
habitats found along the length of the Abu Dhabi shoreline. The report goes on to assess how
best to maintain and utilise this natural capital.

Blue Carbon ecosystems across the Emirate of Abu Dhabi are valued locally, nationally and
globally for their wildlife, natural resources and landscape (AGEDI, 2013). The ecosystems are
co-located within one of the most productive oil and gas producing areas of the globe and within
a country with one of the most rapid of development trajectories. These ecosystems are
therefore under pressure, and in some locations under intense pressure, from conflicting land
uses.

Hyder Consulting Middle East Limited (Hyder) was commissioned by AGEDI in July 2014 to
carry out an Ecosystems Services Assessment for coastal and marine resources in Abu Dhabi.
Hyder has delivered the project with specialist natural resource economists, FutureWorks
Sustainability Consulting based in the Republic of South Africa. The programme for the
Ecosystem Services Assessment Project (hereafter referred to as Project) was four months and
a summary of the original scope of the Project is provided below in Figure 1-1. The stages are
shown consecutively, however some stages were undertaken in parallel in order to streamline
the project.

In delivering this assessment, the following reports and outputs have been produced:
*= Final Project Management Plan (MU001297_F02_01_02, dated 25" September 2014).

» Final Stakeholder & Use Cluster Engagement Plan (Ref: MU001297_F03_01_02, dated 2m
October 2014).

= Expert Technical Workshop Minutes of Meetings and Decision Tables Report (Ref:
MU001297_F04_01_01, dated 25" September 2014).

= Questionnaire Design and Pilot Summary Memorandum (Ref: MU1297-MEM-01, dated 16"
October 2014).

= Surveys Summary Memorandum (Ref: MU1297-MEM-02, dated 13" November 2014).

= Draft Ecosystem Services Assessment Report (Ref: MU1297_F07_01_01, dated 11"
December 2014).

» Feedback Workshop, Minutes of Meetings and Decision Tables Report (Ref:
MU1297_F08_01, dated 15™ December 2014).
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= Final Ecosystem Services Assessment Report (Ref: MU1297_F07_01_02, dated 18"
December 2014). This report and the final output of the Project.

Project Management Plan

Stakeholder and Use Cluster Engagement
Plan

Expert Technical Workshop

Questionnaire Design and Pilot Summary

Survey Results Summary

Draft Ecosystem Services Assessment Report

Valuation Analysis Workshop

Final Ecosystem Services Assessment Report

[ oo
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Figure 1-1: Project Programme and Stages

Project Objectives

The objective of the Project as set out by AGEDI was to build on the Blue Carbon Ecosystems
Services Assessment to provide further localised valuation of associated blue carbon
ecosystem services. The results were then utilized to provide one aspect, the amenity value
which includes a suite of associated ecosystem services, for the determination of compensation
for damage to coastal and marine ecosystems.

A more robust localised ecosystem service valuation will improve facilitate enhanced planning,
in which trade-offs can be evaluated and outcomes predicted. Reliable ecosystem services
information will also allow bona fide adaptive management, through which natural capital can be
optimally safeguarded. Such adaptive management will both increase efficiency and reduce
costs of management and, importantly allow for greater resilience in the face of climate change
and other global scale variability to come (Beatley 2009).
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The priorities for valuation were not pre-determined by AGEDI or Hyder at project proposal or
inception stages but by a stakeholder engagement process at a Technical Expert workshop in
the first month of the project (See Section 2 for further details). This identified that the increasing
incidence of harmful algal blooms (HAB) otherwise known as red tides was a useful proxy for
declining water quality maintenance and therefore a means to quantify the value of a pristine
coastal water quality environment to key stakeholder groups that utilise the coast both
commercially and for leisure purposes. This became the focus of the contingent valuation
exercise.

HABs as a proxy indicator for water quality maintenance

HABs are events that lead to a persistent step-change in the condition of the coastal and
marine environment. They are therefore for the purposes of this project a useful focus or
switch to understand the value of an asset that has otherwise been taken for granted.

HABs are a proxy for a basket of other pollution and eutrophication effects that are similarly
serious. It is selected because it is both highly visible and well publicised and thus allows
survey respondents to relate to the issue and answer the research questions in an informed
and credible way; this not imply that other water quality issues are of lesser importance.

Report Purpose

The purpose of this report is to set out a summary of the key project stages from inception up to
the production of the survey results memorandum and then detail the valuation analyses and
set out the analysis methods and results, and finally provide conclusions and recommendations.
The report is therefore designed to provide an overview of the entire project.

Report Structure

The structure of the report is as follows:
= Introduction — an overview of the project and purpose and structure of the report.
= Technical Expert Workshop - a summary of the participatory modelling workshop.

= Data Collection — a summary of the work undertaken to collect real estate and beach visitor
data from questionnaires.

= Valuation Analysis Methods — details of the methods and assumptions used in the various
analyses.

= Results of Valuation Analysis — results of all analyses including up-scaling to provide
estimates of impacts for the city and Emirate.

= Conclusions and Recommendations.

= References and Appendices.
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Technical Expert Workshop

This section provides an overview of the technical expert workshop and the meetings, baseline
data and the services that were collected / undertaken prior to the workshop. The section also
provides a summary of the participatory modelling workshop methodology as well as findings
and results. Full details are provided in the Participatory Modelling Workshop Report (Appendix

1).
Workshop Outcomes

Initially, two areas were selected for analysis based on the outcomes of the Blue Carbon Phase
1 report (AGEDI 2013) that were identified as supporting a diverse and important set of
ecosystem services:

] The Western Region of Abu Dhabi Emirate, centred on the area between Delma Island
and Marawah Island,

" The Eastern Mangroves and environs of Saadiyat Island.

The two sites were selected to provide an indication of the value of a less developed coastline
(the Western Region) and an urban coastline (the Eastern Mangroves and Saadiyat Island
associated with Abu Dhabi city). Most of the survey work, however, centred on the eastern
areas.

In order to identify critical marine ecosystem services at risk in the study area, and which would
direct a valuation analysis, a participatory modelling process was employed. The process, ECO-
FUTURES, is a proprietary process that enables a group of stakeholders to populate a systems
model using their local knowledge and available data, to simulate future scenarios and to
interpret the outcomes for management and policy purposes. The process uses a series of
structured discussions, providing the space for participants to interact in a synergistic manner,
sharing expert knowledge of the system and generating new insights. Importantly, the model
assesses a range of future scenarios by the team changing the ecological functionality and
demand variables in response to various future development scenarios. The model, in turn,
simulates the likely changes in ecosystem services supply levels, which can be compared to
ecosystem services demands, highlighting those services at risk and hence can be used to
inform decision making see Figure 2-2 (see also Appendix 1 for a detailed discussion).
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Figure 2-2: Risk Profile of Services Supply in Current and Future Scenarios

The service at highest risk at present was determined as channel maintenance — which is a
function of very high demand (associated to oil industry revenues for urban management) and a
low ecological supply capability. The next cluster of services at risk was determined as water
quality, recreation, storm surge reduction, waste dilution, shoreline stabilisation and amenity.

Figure 2-2 shows that risk is expected to increase in the future as supply of these
services declines and demand grows. Water quality and channel maintenance are the services
which show the greatest increase in risk in Scenario 1. Scenario 2 shows that even with
ecological restoration, the ecological processes are unlikely to remedy the elevated human
demands placed on the system, and engineering solutions will need to combine with elevated
ecological management and restoration to achieve an acceptable living environment.

Key output of ECO-FUTURES workshop:

The growing demands for services such as water quality maintenance, waste dilution,
recreation and shoreline stabilisation are increasing constrained by a declining supply of

these services as marine habitats shrink or decline in condition. The increasing frequency
and duration of large scale red tides and local eutrophication incidents highlights the trend
of demand exceeding supply in relation to water quality maintenance, which in turn
seriously reduces amenity values.

The risk analysis highlighted a strategic conflict between dredging to remedy the channel
maintenance risk for shipping movements and dredging’s negative ecological impacts which run
down most of the marine assets, thereby decreasing the other key services, which are critical to
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urban quality of life, property values and the tourism economy. The risks to water quality, waste
dilution, recreation and shoreline stabilisation have serious amenity implications for hotel
owners, home owners, apartment owners and beach users. It is these service changes and their
associated risk to users that provided the contingent valuation process with strategic direction.

The risk assessment described above highlighted the fact that the Plan Abu Dhabi 2030 —
Urban Structure Framework Plan (Abu Dhabi Urban Planning Council 2014a) and the current
trajectory of environmental conditions are unlikely to be compatible. The growing demands for
services such as water quality maintenance, waste dilution, recreation and shoreline
stabilisation are increasingly constrained by a declining supply of these services as marine
habitats shrink or decline in condition.

The increasing frequency and duration of large scale HABs or red tides and local eutrophication
incidents highlights the trend of demand exceeding supply in relation to water quality
maintenance, which in turn seriously reduces amenity values. The loss of amenity can have
serious impacts on property values and hotel revenue, which offers an excellent basis for a
contingent valuation analysis.

Red tide incidents are toxic, odorous and unsightly, effectively ‘switching off’ the amenity offered
by marine ecosystems. The increasing incidence of HAB and associated eutrophic conditions,
and the associated experiences of the hospitality and property rental industry in terms of
amenity loss, provides an informed context within which to measure the value of amenity loss.
The loss of amenity values can be used as an indicator of the marine ecosystems services
value.

The risks to water quality maintenance, waste dilution, recreation and shoreline stabilisation
have serious amenity implications for hotel owners, home owners, apartment owners and
beach users.

The increasing frequency and duration of large scale red tides and local eutrophication
incidents highlights the trend of demand exceeding supply in relation to water quality

These findings indicated that the contingent valuation analysis should focus on amenity values
for coastal property owners and beach users, such as hotel owners, apartment owners and
beach users. Figure 2-3 illustrates the linkages between the ecosystem services that are
provided and the impact and effect on the end consumer.

The following key stakeholder groups were identified from the Participatory Modelling Workshop
outputs:

. Beach Visitors including residents and tourists.
. Hotel managers.

. Real estate managers.

. Others, which include:

o Commercial property managers.
o Entertainment facilities.

o Retail facilities/malls.
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» Caused by increase demand for these services and decrease in quality the
services are able to provide.

Decline in
Ecosystem
Services

e Red tide incidents (toxic, odorous and unsightly, effectively ‘switching off’
the amenity offered by marine ecosystems).

e Amenity Value declines.

e Coastal property owners and beach users, such as hotel owners,
apartment owners and beach users.

Figure 2-3: Link between Declining Ecosystem Services and End Users

Survey Design

The workshop provided the basis to develop targeted questionnaires to collect primary data to
provide the basis for a contingent valuation analysis. Separate questionnaires were prepared for
two stakeholder groups: hotel/real estate managers and beach visitors. These were developed
immediately after the workshop by the Project team. The beach visitor questionnaire was piloted
with EAD and Hyder staff and the language refined and made easier to comprehend. The real
estate questionnaire was not piloted but did not require any adjustment.

While separate questionnaires were prepared for the real estate managers and owners
(Appendix 2) and the beach visitors (Appendix 3), the overall structure of the questionnaires
was identical. Both questionnaires commenced with a general introduction about the current
state of the coastal and marine resources, marketing material, the government’s vision, and
examples of real and recent pollution in the form of HAB - all supported with photos (Appendix
4). The general introduction is followed by a section of questions enquiring about either the
current level of operation (in the case of the real estate survey), or demographics (the beach
visitor survey). This is followed, in both cases, with a referendum style double-bound continuous
choice contingent valuation survey seeking to determine the willingness to accept (WTA)
compensation for a loss in amenity services. Interviewees were showed voting cards in an
increasing order. In the case of the real estate survey, the interviewees were asked to provide a
percentage answer (or bid) based on the following question:

What would be the minimum compensation required for the direct and indirect losses to avoid any
net loss to your enterprise as measured against the impact, where impact is measured as:

Impact = (current occupancy rate * current unit rate) - (new occupancy rate * new unit
rate)
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In this case ‘current’ is defined as to before the change and the ‘new’ as after the change in
amenity services. What was therefore sought is the level of compensation required (in
percentage terms) in the ‘before’ and ‘after’ scenarios in relation to the impact on the business’s
operation.

In the case of the beach visitor survey, the interviewees were provided with the following
hypothetical situation:

There are two beaches, beach A and B; they are identical in terms of size and in terms of amenity
services. Beach A is the beach you are at now. Because of on-going local and regional economic
development and a change in environmental conditions this beach becomes covered with algae
and experiences a red tide that are often associated with dis-amenities, such as being unattractive,
toxic and odorous, which necessitates the complete avoidance. Your only alternative is an algae-
free beach, Beach B, situated an hour away.

Thereafter the interviewees were asked whether he/she will visit Beach B. If yes, an offset
compensation value was determined. This was followed-up by a question asking what the
desired level of compensation should be if beach B was also covered by red tide, i.e. there were
no beach options available. Those answering “no” to the option of visiting Beach B were also
asked what their compensatory value for the loss in services would be. In both cases the voting
was done in an increasing sequence, and once the interviewee voted ‘no’ to the number on the
card, the interviewer went back to the ‘yes’ response and sought the actual stated preference
between the ‘yes’ and the ‘no’ votes.

Following the determination of the willingness to accept compensation a hypothetical restoration
scenario was sketched and the interviewees asked whether they would be willing to pay an
annual fee to a restoration fund that would mitigate the pollution and ensure a constant supply
of amenity services. Should the interviewee answer ‘yes’, a similar referendum style, double-
bound, continuous choice method using voting cards was used to determine the level of
contribution the interviewee would make. In all cases, once the upper-bound of the voting cards
was reached, it was followed by an open-ended question as to the interviewee’s preference.
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Data Collection

Overview

This section details the data collection process as well as the summary of the (primary) data
obtained and reviewed. The data collection process was set out in Hyder's Stakeholder
Engagement and Use Cluster Plan (report reference MU001297 F03 01_02, dated 2" October
2014).

The engagement process for the real estate questionnaires was undertaken in the first instance
via an EAD ‘Blue Carbon’ email with an introductory email being sent out to all stakeholders on
the tracker (Appendix 5). The email was accompanied with two attachments: a formal request
for participation letter from the AGEDI Executive Director and a project brief. This was followed
by email or telephone contacts to book appointments. All engagement was tracked in a
stakeholder tracker. The request for participation letter, project brief and stakeholder tracker are
provided in Appendix 5.

Data collected from the questionnaires was transposed to specifically designed Excel data
recording forms (Appendix 6). This included both quantitative data and qualitative remarks and
feedback collected from the interview. These data formed the basis for the subsequent analysis.

Data Collection Process

Hotel, Real Estate and Commercial Property Stakeholders

The project sought to quantify the value of a pristine or high quality coastline to commercial
operations that relied on a beach front component to their commercial offering. These were
either hotels, with beach fronts or close to the beach, or those that sold or managed beach front
property to residents for which they charged a premium for the location. The target was a total
of 30 real estate questionnaires completed of which five were from the Western Region.

No pilot survey was undertaken for this group of interviewees since this was not feasible given
the difficulty of access of the interviewees and the restriction on their time. The survey therefore
commenced with the first hotels. However, the language proved accessible and no amendments
were deemed to be required after the first samples were collected. The survey was conducted
between 16" October 2014 and 13" November 2014. See Appendix 2 for a copy of the
Questionnaire and Appendix 4 for the supporting photos.

The following key stakeholder groups were identified from the Participatory Modelling Workshop
outputs (see Section 2.1):

" Hotel managers.
" Real estate managers.
" Others, which include:

o Commercial property managers.
o Entertainment facilities.

o Retail facilities/malls.
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Stakeholder lists were assembled from available AGEDI resources and through checking
websites for Abu Dhabi hotels and real estate companies. Although the list included a wide
array of stakeholder types, the effort was concentrated on hotels and real estate managers with
property located on or close to the coast and preferably close to a beach. The other facilities
were included but the ability of them to calculate an impact was thought more difficult. One
commercial property manager on the coast was interviewed and stated that there would be no
impact and that was most likely for other commercial property. Entertainment facilities, retail
facilities and malls were not approached because there were very small numbers of such
facilities located on the coast and it was not expected that they would be as severely impacted
as hotels and real estate.

Beach Visitors

Beach visitors, both residents and tourists, were targeted as they both value a high quality
coastal environment for leisure time. The target number was 100 questionnaires with 70 from
Abu Dhabi and 30 from the Western region.

The questionnaire was piloted with a sample of seven individuals between 1* and 2™ October
2014 within either EAD or Hyder offices. A further eight individuals were interviewed at a later
date within offices. Since these interviewees were not at the beach, the questionnaire asked for
their favourite beach within the Abu Dhabi Emirate and this resulted in an additional four beach
locations being provided over and above those listed below.

The pilot permitted refinement of the questionnaire (see Appendix 3 for a copy of the English
version of the questionnaire (there was an Arabic version produced as well) and Appendix 4 for
the supporting photos).

It was difficult to assign a survey rule to the sampling of beach visitors; the surveyors selected
individuals by walking a transect along the beach, and engaging with all individuals or groups
that were at the time sitting up and active, either alone or in a group. The surveyors then
engaged with the head of the household, or individual, or where in the cases where the
surveyors approached a group of individuals the team sought engagement from one or
sometimes more than one member of the group. Surveyors either worked as a team of two or,
in some rare occasions, alone. Very few beach visitors declined an interview, those who did
usually did so because they did not speak English or Arabic. The number of participants
declining to be interviewed was not recorded by the surveying teams. A small number of
interviews were conducted in Arabic, and these data were recorded and translated into English.
The beach questionnaires were conducted at the four principal beaches located on the coast of
Abu Dhabi city. There are no other formal public or pay beaches; the remainder are hotel,
private beaches or informal beaches:

" Al Bateen Public Beach and Ladies Pay Beach - managed by Municipality of Abu Dhabi
City (ADM) and SERCO, approximately 46,934m? in size.

" Corniche Public and Pay Beaches - managed by ADM and SERCO, approximately
427,200m” in size.

] Saadiyat Island Pay Beach - managed by BAKE, approximately 64,646m? in size.

] Yas Island Pay Beach - managed by Ventura Entertainment, approximately18,228m2 in
size.

Page 18



3.3
3.3.1

3.3.2

Ecosystems Services Assessment Report
Final Ecosystem Services Assessment Report
MUO001297_F07_02_01

18" December 2014

For each beach, access permissions were sought from the relevant beach management agency
(listed above). All four beaches approached provided access and no beach management
agency refused permission to access to their beach for the survey. The total beach size of these
four main beaches is 557,008m? or 55,7ha.

The Western Region beaches (Mirfa) were visited on the 5" and 8" November 2014 in order to
collect the required 30 interviews. On the weekday (5" November 2014) there was no one on
the beach except for two Western Region Municipality employees and a security guard. On the
Saturday (8th November 2014), there was one family party at 3pm and by 5pm this had
increased to five families. These visitor numbers were not considered sufficient for sampling
purposes as the minimum of 30 was required. Hence, all effort was made in the Abu Dhabi
region, with the 30 questionnaires targeted for the Western Region completed within the Abu
Dhabi region.

Summary of Data Collected

Hotel, Real Estate and Commercial Property Stakeholders

The sampling strategy was to engage with all hotels on or close to the beach in Abu Dhabi. Only
one beach front hotel in Abu Dhabi refused to participate in the survey. Three hotels in the
Western Region were approached but appointments were not secured within the data collection
period, however their respective contact persons were open to engaging with the project team
and giving an interview in principle. Hotels were generally receptive to the request to participate
but real estate and commercial property managers were difficult to engage with and book
appointments.

A total of 31 real estate questionnaires were completed by the end of the data collection stage
(13th November 2014).these comprised of the following:

" Twenty five hotels (this is 27% of total number of Abu Dhabi hotels, and 96% of Abu
Dhabi’s beach hotels (within the study area)).

" Five real estate managers (approx. 10% of total).

" One commercial property manager (2% of total) was also interviewed.

The majority of these were in Abu Dhabi. Within the Western Region, one hotel (Sir Bani Yas
Island) was sampled. It was not possible within the timeframe to obtain appointments with the
other three hotels (Mirfa, Jebel Dhanna and Dhafra beach). No other hotels or beach front real
estate facilities are believed to be present in the study area for the Western Region.

Beach Visitors

A total of 103 beach visitor questionnaires were completed. The summary of data collected by
each beach in Abu Dhabi is provided in Table 3-1.

Table 3-1: Summary of Beach Visitor Questionnaire Data Collected by Location

Survey Location Count
Al Bateen Beach 11
Al Bateen Ladies Beach 2
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Survey Location Count
Corniche 23
Saadiyat Beach 49
Yas Beach 14
Others 4
Total 103
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Valuation Analysis Methods

Overview

Abu Dhabi city is one of the world’s youngest metropolises. The Abu Dhabi Emirate is currently
home to about 1.4 million people of which close to 50% are located within the city (Statistics
Centre - Abu Dhabi (SCAD) 2014). The focus of past urban growth has been along the coast,
with residential, hospitality, commercial and industrial development all occurring adjacent to the
coastline, the only location in the Emirate with abundant water supply, albeit saline. The oil
industry is largely focused on the marine environment as well with an associated transport
sector consisting of ports, extensive dredged channels and shipping routes. Consequently,
there is a comprehensive and intensive use of the marine environment for economic inputs such
as oil, shipping routes, water for desalination, fish harvesting, recreation and general coastal
amenity services linked to culture, marketing and relaxation. The marine ecosystems are also
used as a recipient of the outputs of the developments, such as the residential settlements,
mining and manufacturing, in the form of, among others, waste water discharge, thermal cooling
water discharge, brine discharge, dredging spoil, ballast discharge and accidental petro-
chemicals pollution (Burt 2014). The coastal and marine resources are therefore working hard to
provide a range of services to all the visitors, residents and citizens of Abu Dhabi.

The coastal and marine resources are working hard to provide a range of services to all

the visitors, residents and citizens of Abu Dhabi.

The Abu Dhabi Urban Structure Framework (also known as ‘Capital 2030’) recently prepared by
the Abu Dhabi Urban Planning Council (2014a) suggests that the demand for marine ecosystem
goods and services in Abu Dhabi Emirate is likely to increase dramatically given that the
population is expected to increase by 233%, from 1.4 million to 3.1 million by 2030 with further
growth in associated factors such as hotels rooms (645%), industry (275%), commercial office
space (436%), retail space (365%) and residential units (281%). Most of this growth is planned
for development on the coast (Abu Dhabi Urban Planning Council 2014a).

The demand for marine ecosystem goods and services in Abu Dhabi is likely to increase

dramatically given the expected population increase and increase in associated activities.

As a result the elevated pressures of growing population, urban settlement, inshore
canalisation, oil extraction and shipping, there has been an increase in surface water
temperatures, salinity, nutrient levels, sediment, resource harvesting and chemical pollution in
recent years (Burt 2014, Al Shehhi et al. 2014, Zhao and Ghedira 2014, Foster and Foster
2013, Ghaffour et al. 2013, Grandcourt et al. 2011, Cheung et al. 2012, Burt et al. 2011,
Sheppard et al. 2010, Abu Dhabi Global Environmental Data Initiative 2008). The state of
marine ecological assets has declined due to these pressures and recent indicators of these
declines are for example:

= Marine fish stocks are reported to be only 19% of 1978 levels in 2002 and have continued

to decline (Grandcourt et al. 2011); see also Cheung et al. (2012) for additional climate
change impacts.
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= Coral reefs have declined by 40% in recent years (Sheppard et al. 2010, Burt et al. 2011).

= Socotra cormorant (Phalacrocorax nigrogularis) colonies have declined in number to only
30% of 1980 levels (BirdLife International 2014).

One of the ecological responses to declining marine functionality has been an increasing
intensity, frequency and duration of HAB and inshore eutrophication (EAD 2014) (see Figure 4-
4); see also Burt et al. (2011) and Feary et al. (2013). The red tides lead to toxic water
conditions and large scale fish die-offs, resulting in poor water quality, odour and beach
conditions, unsafe and unsuitable for recreation and general use of the coastline.
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Figure 4-4: Number of Harmful Algal Blooms (HAB) per Year
Source: EAD, 2014

The declining marine functionality and associated increase in disservices of poor water quality,
is in conflict with the Capital 2030 vision of a world class city. This states, among others (Abu
Dhabi Urban Planning Council 2014a):

A Unique Environment — Planning for careful, sensitive growth is prudent so that we preserve the
critical natural environment that makes Abu Dhabi unique. It is important to identify and conserve
these distinct environmental and cultural amenities first and then determine where new
development might best be located, striking a balance between conservation and development.
Protected areas can always be sensibly developed at a later date, but it is very difficult to reclaim a
damaged environment.

This statement is further substantiated by the overarching principles of urban development
planning in a way that recognises and entrenches the city’s natural capital as one of the main
pillars of development, in the following way (Abu Dhabi Urban Planning Council 2014a):

= Abu Dhabi will be a contemporary expression of an Arab city, which has people living, doing,
and thriving in healthy supportive proximity to each other.
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= Abu Dhabi will continue its practice of measured growth reflecting a sustainable economy,
rather than an uncontrolled growth.

= Abu Dhabi will respect, be scaled to, and shaped by the natural environment of sensitive
coastal and desert ecologies.

= Abu Dhabi will manifest its role and stature as a capital city.

=  Abu Dhabi’s urban fabric and community infrastructure will enable the values, social
arrangements, culture and mores of this Arab community.

Current development trends and changes in the near-shore water conditions, as indicated
earlier, place these statements at considerable risk. The need to develop a motivation for the
elevated management of marine assets, has given rise to the question of what the perceived
economic value of the coastal and marine amenities of Abu Dhabi is, both for commercial
property owners (hotels, residential real estate complexes), as well as for beach visitors. This
study investigated this problem using double-bound continuous choice contingent valuation
method considering both the WTA compensation for any value loss and the willingness to pay
(WTP) to avoid future damages by contributing to a hypothetical restoration fund.

Background to Contingent Valuation

Given the fragile yet highly productive nature of coastal and marine resources, the economic
value thereof has been a subject of much debate. Several studies attempted to either value
these resources, and/or provided summaries of valuation estimates (Tuya et al. 2014, Vassallo
et al. 2013, Carandang et al. 2013, De Groot et al. 2012, Vo et al. 2012, Barbier et al. 2011, Van
der Ploeg and De Groot 2010, De Groot et al. 2010 (The Economics of Ecosystems and Biodiversity
(TEEB) 2010), Wattage and Mardle 2008, Samonte-Tan et al. 2007). Studies such as these are
of great help within the context of assessing broad ranges of the value of ecosystem goods and
services using what is generally called the benefit transfer method. The benefit transfer method
implies that values derived from other studies are imported into a current study and applied
therein. The more data points one has to select from when using the benefit transfer method the
better. The large number of studies that therefore have emerged recently is of great assistance
to develop a ‘look-up’ and/or reference table for ease of assessment.

It is within this context that Appendix 7 has been developed considering a number of coastal
and marine ecosystems, such as coral reefs, sea grass beds, mangroves, shallow seas,
continental shelves, shores & beaches, and intertidal zones, and 20 different services derived
from these. The benefit transfer method is of value when conducting quick assessments. When
considering questions of strategic and long-term importance, especially when considering
potential policy adjustments and the development of economic and regulatory instruments that
could either incentivise prudent behaviour or be punitive when failing to comply with standards,
the benefit transfer method is weak in providing accurate estimates of the value of local
resources. This is since values, such as those in Appendix 7, have been derived within an
unknown context, an unknown country, with an unknown number of beneficiaries and/or service
users, and an unknown degree of scarcity and/or abundance of the resource. Context-specific
policy questions require context-specific estimates of the value of ecosystem goods and
services.

In this analysis we are interested in the amenity values people derive from the coastal and
marine resources within the Abu Dhabi Emirate, and specifically for Abu Dhabi city. This has
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become an important consideration given the rapid rate of economic development, as
mentioned earlier, and the fact that the city is being marketed as a destination of choice for the
global traveller and business person using amenity values, such as beach and ocean views,
recreation and sport opportunities and facilities, as attractions (Abu Dhabi Urban Planning
Council 2013, 2014a & b, EAD, 2014). The consequences of urban growth, however, are an
increase in waste, energy and water use. Furthermore there is active reclamation of the ocean
leading to an increase in the canalisation of the coastal area, reducing water flow, and as a
result the city has seen an increase in eutrophication and the number of red algae blooms as
discussed above (see also Burt 2014, Al Shehhi et al. 2014, Zhao and Ghedira 2014, Foster
and Foster 2013, Ghaffour et al. 2013, Grandcourt et al. 2011, Cheung et al. 2012, Burt et al.
2011, Sheppard et al. 2010, Abu Dhabi Global Environmental Data Initiative 2008). Marketing
the city using, among others, its coastal and marine resources as incentives for the global
traveller to opt for Abu Dhabi as destination of choice leads the investor and the traveller to an
expectation, or perceived entitlement to the direct and indirect benefits of the ‘free’ of the non-
marketed ecosystem services supplied by the ocean, as communicated in the marketing media.

While there is a range of well-documented valuation techniques (Dixon et al. 2004), the method
favoured by many when seeking to estimate the direct and indirect value of non-marketed
commodities is that of contingent valuation (note references to various case studies below).
Contingent valuation studies provide a stated preference by the interviewee as to his/her
perceived value of a resource and/or the change in value given a specific scenario. Two types
of contingent valuation studies can be identified, namely the WTP for a service, an improvement
in a condition, and/or the avoidance of a deterioration; and/or the WTA compensation for the
loss and/or deterioration in the service. The contingent valuation method has also been
successfully applied to estimate the economic value of coastal and marine resources in the past
within different countries and continents, such as Japan, Mexico, China and the United States
(Huang et al. 2013, Petrolia and Kim 2011, Barr and Mourato 2009, and Zhai and Suzuki 2009).
As elaborated by Huang et al. (2013) and Zhai and Suzuki (2009) the willingness to accept and
the willingness to pay estimates of the same study and/or scenario should, according to neo-
classical economics render the same value. In practise, however, that is never the case (Tungel
and Hammitt 2014, Ebert 2013, Flachaire et al. 2013, Zhao and Kling 2004). Empirical evidence
indicates that the willingness to pay method renders values that are considerable lower than
that of the willingness to accept method.

WTA compensation for a change in an expected service quality

WTA compensation is rarely used within the context of contingent evaluation research.
Under conditions of an assigned right it is however the appropriate method. These include
rights of access to an understood and guaranteed service level generated by an asset.
Given the natural tendency of the WTA method to render upper-bound estimates of the
economic value of a resource and/or amenity, WTP is generally favoured being a more
conservative estimate (Arrow et al. 1993). This is true unless one is dealing with perceived
entitlements and/or property rights. When a person has an actual and/or perceived right to

an amenity, then it would be wrong to ask whether the person would be WTP for, for
example, the avoidance in the loss of a condition he/she has an entitlement to. According
to Zhai and Suzuki (2009:634), the general rule is: Choose willingness to accept for a
quantity decrease if the individuals in question have a right to the pre-change situation.
Where rights are not held by the individuals in question, then WTP should be used.

In the context of public open-access goods or services, an individual will expect a
guaranteed or understood standard of service.
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As is in the cases of China (Huang et al. 2013) and Japan (Zhai and Suzuki 2009), it can be
argued that the beach users, coastal residents and property owners of Abu Dhabi and its
Western Region have a right to the amenity values of the coastal and marine resources. This is
since Abu Dhabi is being marketed to prospective investors, residents and tourists as having
access high quality coastal and marine resources. This is clearly demonstrated in, among
others, the following statement that states the historic role of Abu Dhabi’s natural resources and
continued commitment to its future protection and state (EAD, 2014):

Abu Dhabi has demonstrated commitment to improving the living standards of its citizens and
other residents across several fronts. The leadership of the Abu Dhabi has the foresight to realise
that well-being and utility depends not just on Gross Domestic Product (GDP) and disposable
income, but also on broader accounting concerns including environmental sustainability and
preservation of ecological and cultural heritage. This echoes the words of the late Sheikh Zayed
who was a firm believer in the need to protect the environment, stating that it was a gift to the
current generation to be passed on to future generations.

‘We cherish our environment because it is an integral part of our country, our history and our
heritage. On land and in the sea, our forefathers lived and survived in this environment. They were
able to do so only because they recognised the need to conserve it, to take from it only what they
needed to live and to preserve it for succeeding generations. We are responsible for taking care of
our environment & wildlife, protect it and preserve it not only for the sake of our current
generation, but also for the sake of our children and grandchildren. It is our duty to be loyal to our
ancestors as well as our successors. With God’s will, we shall continue to work to protect our
environment and our wildlife, as did our forefathers before us. It is a duty, and, if we fail, our
children, rightly, will reproach us for squandering an essential part of their inheritance, and of our
heritage.’

The Late Sheikh Zayed bin Sultan Al Nahyan, Founding father of the United Arab Emirates
(February 1998, on the occasion of the Annual Environment Day).

Based on the aforementioned statement, and many other similar declarations with respect to the
role of the natural environment in the past and the continued importance and support thereof in
the future, we embark on estimating the economic value of Abu Dhabi’s coastal amenity values.
This we do by considering both the willingness to accept compensation for a deterioration in
quality of the coastal amenity values, and the willingness to pay and/or contribute to a
hypothetical restoration fund to avoid a loss in these amenity values (see also Barr and Mourato
2009).

Analysis Process and Assumptions

All the survey results were captured in an excel file, each row entry representing an interview,
and each column heading representing a question on the questionnaire. Two files were
prepared, one for the real estate survey, and one for the beach visitor survey.

The data in the files represents primary data collected through interviews and contains no
secondary and/or estimated (modelled) data. Assumptions as listed herein have been made in
the up-scaling of some of the numbers to reflect Abu Dhabi-wide impacts. This is the highest
form of quality data available. As such it has been attempted to honour the integrity of the data
as far as possible and deduct the assessment in such a way as to not infer results onto the data
itself, but rather use the data as principal point of departure and to deduct the analysis from that
vantage point.
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The data, especially in the case of the beach visitors, has been cross-tabulated in several ways
to derive answers per income and age category after having derived a profile of the
respondents. An unaltered answer, as reported by the surveys, is presented. These answers,
for both surveys, have been linearly extrapolated to the full population number. For the beach
hotels this implies up-scaling from the 96% of hotels that have been surveyed to 100%, i.e.
adjusting the values to accommodate the one hotel not surveyed. To ensure a conservative
presentation of the results, and based on the fact that some of the hotels (4 of 24 surveyed)
indicated that their activities would not be affected by red tide, it was assumed that this hotel
would also not be affected. The value for the surveyed hotels was therefore taken as the total
for Abu Dhabi. What should be noted is that, given the importance of oil and the role the oil
revenue is playing in building Abu Dhabi, Abu Dhabi is essentially a tax free zone. Companies
and individuals are not taxed. There is therefore not a culture of paying and/or contributing to
the greater good. This, combined with the fact that Abu Dhabi is actively marketed as a
destination of choice to the global traveller and investor based on, among others, its amenities it
offers, it has been taken for granted that the real estate owners, and all residents for that matter,
have an entitlement to the amenity services being provided.

For the real estate survey the discounted net present value of the expected financial loss liked
to a change in amenity services has been estimated using variable discounting rates of -2%, 2%
and 5%. The lower the discount rate, the higher the net present value. While capital
development and financial projects tend to have higher discount rates (5%-10%) to reflect the
current scarcity of the resource and the declining time value of money, this does not reflect the
characteristics when dealing with natural capital. Natural capital tends to be increasingly scarce
due to development, a declining quality and is used by increasingly more people.

The demand for the services derived from natural capital therefore tends to increase over time,
not decrease. Hence it has been argued that low and even negative discount rates are
appropriate when dealing with ecosystem services that are of high and increasing value due to
increasing scarcity and pressure (Gowdy et al 2013, Brouwer et al. 2008, Blignaut and Aronson
2008, Rees et al. 2007, Hoel and Sterner 2006, Dasgupta and Maskin 2005, Price 2000). As a
rule of thumb the negative discount rate is the rate equal to the population growth rate to keep
the per capita value of the ecosystem goods and services constant over time.

It is assumed that, in the case of the beach visitor survey, that the demographic profile of the
respondents in terms of age, income level, and whether they are residents or tourists, etc., is an
adequate reflection of the reality. This assumption allows for the up scaling of the numbers
stratified according to the demographic profile and the stated values per strata. In the case of
the beach visitors’ survey, the 103 visitors surveyed are responsible for 6,069 annual visits (an
average of 59 beach visits per year per person). This has been up-scaled to an estimated
number of approximately 2.3million visits per year, stratifying for income differences and
allowing for a difference between either being a resident or tourist. The up-scaling has been
based on visitor numbers for four beaches (Al Bateen, Corniche, Saadiyat, and Yas beach). The
other beaches have been excluded to rather err on the conservative side. A sensitivity analysis
of 25% is also performed on the total number.
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Results of Valuation Analysis

Results

Hotel, Real Estate and Commercial Property Stakeholders

Of the 31 surveys conducted among commercial property owners and managers, 25 were
hotels, 24 of which were in Abu Dhabi city. This included all beach front hotels with the
exception of one that declined to participate and 27% of the 88 hotels within Abu Dhabi'. The
data of the one hotel on the Western Region has been discarded since it would expose the data
of that single hotel and the hotel would lose its anonymity. Additionally, given the magnitude of
the differences in locality in terms of the type and number of visitors, purpose of visits,
demographics, and the relatively large distance between Abu Dhabi and the hotel surveyed in
the Western Region, the hotel's data was not mixed with that of the Abu Dhabi hotels. Of the
remaining six questionnaires, five were for real estate properties and one for a commercial
property. The responses of these six have been analysed together. The results for the hotels
are provided in Table 5-2 below.

" List of hotels sourced from: http://www.hotelclub.com/United-Arab-Emirates/Abu-Dhabi-hotels/List-of-Hotels/.
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Hotels
Min Max Ave Std. Dev. Total or Yes No

sum
Number of observations 24
Number of rooms 189 565 348 109.9 8 242
Current occupancy rate (%) 48% 88% 72.8% 10.8
Unit rate (AED)* 350 2300 793 458.9
Expected life expectancy of operation (years) 1 50 12.8 11.7
Would the scenario of reduced amenity values affect your business 20 4
Of those saying yes, the number proving new financial data: 15 5
Of those saying yes and providing new financial data:
New occupancy rate (%) 18% 80% 54.1% 15
New unit rate (AED)* 340 2300 771.4 637.5
Would you seek compensation for the loss: 20 0
Would you contribute to a restoration fund: 17 3
Overall condition of the beaches 5 5 38 0.8

(1 = very poor, 5 = very good)

Note (*): Exchange rate considered for this report is AED 3.67 = 1US $
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Based on the information provided in Table 5-2 above, it is possible to estimate the WTA
compensation and also the WTP and/or contribute to a hypothetical restoration fund. This is
presented in Table 5-3 below. The WTA is estimated in two ways. Method 1 estimates the WTA
compensation for all surveyed hotels using the following equation:

((current occupancy rate * current unit rate) — (new occupancy rate * new unit rate))
* number of rooms * 365 days * percentage hotels impacted * 15 hotels providing
data.

This is done for the minimum, maximum and average values of each of the variables.

It should be noted that while 24 hotels are covered in the survey, four indicated that no
compensation would be required and an additional five did not provide an indication as to what
level of compensation would be required. The estimates are therefore based on the 15 hotels
that said yes, compensation would be required, and who provided a financial estimate of the
level of required compensation. The estimated value could therefore, realistically, be elevated
by an additional 25% to compensate for the number of hotels saying yes they would be
affected, but who were unable to provide financial data.

Method 2 is based on calculating the actual WTA value for each of the individual hotels and
aggregating these.

According to Method 1 (see Table 5-3), the total WTA for all the hotels analysed ranges
between US $7,5million and US $218million with an average of US $87million per year. This
equates to US $109 million if inflated by 25% to allow for the hotels saying they will be affected,
but not providing an estimate. This is on average 29% of the turnover for the 15 hotels that have
provided financial data. This amounts to an average net present value (NPV) of between US
$816million and almost US $1.3billion over the period of 13 years, which is the average period
before major refurbishing will take place and assuming discount rates between 5% and -2%
respectively, but it could be as high as almost US $3.3billion.

Hotels indicated that they will require compensation between about US $113 and
141million per year, or 35% of average turnover. This equates to an average NPV of

between US $1,3 and US $2,1billion assuming a discount rate of 5% and -2% respectively
over the expected average life expectancy of 13 years.

Method 2, which provides more a more accurate estimate than Method 1, uses the actual data
provided by each of the 15 hotels individually, i.e. no averaging out of numbers. The total WTP
is estimated to be US $113million per year, which is 30% higher than Method 1’s estimated
average. Elevated by 25% to make provision for the hotels indicating that they will require
compensation but who have not provided financial information, this number is estimated at US
$141million per year, or 35% of average turnover. This is 9% of the total revenue for all of Abu
Dhabi’s hotels in 2013, estimated to be $1.5 billion®. This equates to an average NPV of
between US $1.3 and US $2.1billion assuming discount rates of 5% and -2% respectively over
the period of 13 years, which is the average period before major refurbishing will take place.

2 Value obtained from: http://www.arabianbusiness.com/abu-dhabi-targets-3-1m-tourists-during-2014-536809.html
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Table 5-3: Hotels: Estimate of the WTA and Willingness for Changes in Amenity Services

Method 1 Min in AED* Max in AED Average in AED
Of those saying ye.s they will request_ compensation and who provided financial information to that 25% 140% 104.7%
effect: Compensation impact % required*
27,628,493 796,853,400 319,129,177
Stated annual WTA
(7,528,200 USD) (217,126,267 USD) (86,956,179 USD)
414,914,005 11,966,835,882 4,792,558,431

NPV of WTA over 13 years @ SDR of -2%
(113,055,587 USD) (3,260,718,224 USD) (1,305,874,232 USD)

313,538,459 9,042,990,204 3,621,597,169
NPV of WTA over 13 years @ SDR of 2%
(85,432,823 USD) (2,464,030,028 USD) (986,811,218 USD)
259,530,261 7,485,300,573 2,997,763,212
NPV of WTA over 13 years @ SDR of 5%
(70,716,692 USD) (2,039,591,436 USD) (816,829,213 USD)
Method 2 Stated by 15 hotels | Elevated to 20 hotels
414,131,051 517,663,814
Stated annual WTA
(112,842,248 USD) (141,052,810 USD)
6,219,259,810 7,774,074,762

NPV of WTA over 13 years @ SDR of -2%
(1,694,621,201 USD) (2,118,276,502 USD)

4,699,713,950 5,874,642,438

NPV of WTA over 13 years @ SDR of 2%
(1,280,576,008 USD) (1,600,720,010 USD)

3,890,170,257 4,862,712,821

NPV of WTA over 13 years @ SDR of 5%
(1,059,991,896 USD) (1,324,989,869 USD)

Note (*): Exchange rate considered for this report is AED 3.67 = 1US $
Note (**): Compensation Impact % is calculated as (current occupancy rate * current unit rate) - (new occupancy rate * new unit rate)
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Of the 17 hotels indicating that they would be willing to contribute to a restoration fund, only 9
provided data on WTP. This ranges from AED 10,000 to AED 2,000,000 per year totalling AED
2,984,000 (US $813,000). This number should be doubled to make provision for the hotels
stating that they would make a contribution to the restoration fund, but that have not indicated a
value. This is, however, still only about 1.2% of what the hotels would require in the form of
compensation through the WTA indicator. This is a clear indicator of the high premium the
hotels are placing on the right to the amenity. It should also be seen in the context that Abu
Dhabi is a tax free zone for citizens and a low tax environment for companies and there is
therefore limited precedent or culture for companies to make financial contributions to the
authorities.

Willingness to pay is barely 2% of the willingness to accept compensation. This reflects

the degree of entitlement and the culture of not paying taxes and/or making contributions
to the social good.

As for the five real estate properties and the one commercial property surveyed, the following
emerged:

L] Two of the interviewees indicated that the change in the environmental conditions will
have no impact on their business as such a change will not affect the people living there
and/or visiting their facilities.

. The other four interviewees commented, among others, as follows:

o The impact would be catastrophic, could not sell any properties. Our unique selling
point is the beach.

o If tenants couldn't use beaches, why would someone pay a higher rent?
o Nobody would want to live on an unusable coastline, and it will be very smelly and
unattractive.
o They would claim compensation since they would be losing billions.
. Only two property managers have, however, provided an estimate of the financial impact

of the change in environmental amenity services.

o A rent reduction between 10% and 25% is foreseen.
o A 10-20 percentage point reduction in occupancy rate is foreseen.

As a result of the low number of responses received from estate managers actually providing
financial data, the number was not up-scaled to the full number of real estate properties.

Beach Visitors

A total of 103 beach surveys were completed and the profile of the interviewees is provided in
Table 5-4 and Figure 5-5 below. A total of 86 of the questionnaires completed were by
residents, 70 thereof by the three middle-income categories varying from US $817-US $16,350
per month. People between the ages of 20 and 40 years of age dominated the sample in all of
the beaches. This implies a focus on the middle cohort both in terms of age and income. The
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younger generation also earning less income than the older, as can be seen by the declining
trend of the blue bar in Figure 5-5.
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Table 5-4: Profile of Surveyed Beach Visitors

Income
No. of No. of AED 3,000 - | AED 20,000- | AED 40,000 - | AED 60,000 — >AED Total
Beach Name Resident Tourists Age | <AED 3,000 20,000 40,000 60,000 100,000 100,000 No
s (<US $817) (US $ 817 — (US $5,450 — | (US $10,900 — | (US $16,350 — (>USs
5,450) 10,900) 16,350) 27,250) $27,250)
20-30 1 3 1 1 6
30-40 1 2 1 4
Al Bateen Beach 11 0
50-60 1 1
Total 1 4 2 3 1 11
Al Bateen Ladies 5 0 20-30 1 1 2
Beach
Al Raha Beach 1 0 30-40 1 1
Bahraini Island 1 0 40-50 1 1
20-30 2 3 3 2 1 11
30-40 1 3 2 6
Corniche Beach 15 8 40-50 1 2 1 4
50-60 1 1 2
Total 3 6 7 3 2 2 23
Maha Island 1 0 30-40 1 1
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Income
No. of No. of AED 3,000~ | AED 20,000 - | AED 40,000 — | AED 60,000 — >AED Total
Beach Name Resident Tourists Age <AED 3,000 20,000 40,000 60,000 100,000 100,000 No.
S (<US $817) (US $817 - (US $5,450 — | (US $10,900 — | (US $16,350 — (>US
5,450) 10,900) 16,350) 27,250) $27,250)
20-30 8 4 1 1 2 1 17
30-40 1 4 5 5 5 3 23
Saadiyat Beach 44 5 40-50 1 1 4 1 7
50-60 2 2
Total 10 9 8 10 8 4 49
Sir Bani Yas 1 0 30-40 1 1
20-30 4 3 7
30-40 3 3 6
Yas Beach 10 4
50-60 1 1
Total 7 7 14
Grand total 86 17 14 28 25 17 11 8 103
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Figure 5-5: Age and Income Profile of Beach Visitors Surveyed

The cosmopolitan nature of the city of Abu Dhabi and the success of the marketing drive of the
authorities to solicit investment and entice people from across the globe to Abu Dhabi is
reflected in the diverse set of passport holders interviewed namely:

Tourists from:

. Algeria, Belgium, Denmark, Egypt, India, Ireland, ltaly, Latvia, Lebanon, Palestine,
Serbia, Slovakia, Slovenia, Spain and UK.

Residents from:

. Algeria, Argentina, Australia, Canada, Egypt, France, Germany, India, Ireland, ltaly,
Japan, Jordan, Lebanon, Montenegro, Morocco, Nepal, The Netherlands, New Zealand,
Philippines, Portugal, Romania, Serbia, Spain, Syria, Tunisia, UAE, Uganda, UK,
Ukraine, USA and Venezuela.

There is a high intensity of beach use with an average of between 50 and 105 visits per year
among the residents and between five and 20 visits a year among the tourists. The average
travel time varies between about 20 to 60 minutes, but it could be as low as 5 and 10 minutes
(see Table 5-5 for details regarding the intensity of the use of the beaches).
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Table 5-5: Beach Use Intensity

. . Travel time to beach (in
Beach visits/year .
Age minutes)
Min Max Ave Min Max Ave
20-30 1 365 65.3 5.0 150.0 29.5
30-40 2 365 71.8 5.0 90.0 23.5
Residents
40-50 6 300 105.4 10.0 40.0 24.3
50-60 25 100 53.0 5.0 240.0 56.6
20-30 5 20 9.8 10.0 15.0 11.3
30-40 2 24 10.9 5.0 40.0 16.3
Tourists
40-50 1 7 4.0 30.0 30.0 30.0
50-60 1 5 3.0 10.0 60.0 35.0

A summary of the results of the valuation study is found in Table 5-6 and Figure 5-6.

From Table 5-6, it is clear that 78% (67 of 86) of the residents indicated that they would be
willing to accept compensation to go to Beach B in the event of their preferred beach not being
available for recreation purposes due to red tide. A very similar number, 76% (13 out of 17)
indicated the same with respect to the tourists. Those willing to go the Beach B would have
required compensation to offset their cost to go to Beach B by between, on average, AED60
and AED250 per visit for the residents, with the poorer households indicating that they will
require more compensation, indicating their higher inability to cover the additional expense. The
comparable range for the tourists is AED80 - AED280, which is marginally higher, but,
interestingly enough, the poorer households again requiring the higher number.

In the event of a complete loss of services, those among the residents who would have been
willing to travel to Beach B would have required compensation between AED550 and AED3,125
per visit, this time the more affluent households demanding higher compensation, indicating that
the sense of the value of money being quite different among the income groups. Among the
tourists this number is, on average, AED1,150 and AED5,300 per visit — considerably higher
than that of the residents. Those who would not consider going to go to Beach B estimated their
loss much lower, between about AED30 and AED300 per visit.
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Table 5-6: Beach Visitors Willingness to Accept

Visit beach B = yes:

. Visit Beach B = yes: . Visit beach B = no:
Interviewee Type Beach B not available: .
Value of offset voucher . Cost of red tide
Cost of red tide
Residents Number of ‘yes’ (n=86) 67 19
Tourists Number of ‘yes’ (n=17) 13 4
Annual income Min Max Ave Min Max Ave Min Max Ave
Residents <AED 3,000 (<$817) 10 500 229.0 20 2,000 702.0 100 150 125.0
AED 3,000 — 20,000
10 2000 249.7 100 5,000 802.9 50 750 300.0
($817-5 450)
AED 20,000 — 40,000
- 500 191.0 100 5,000 827.8 500 74.4
($5,450 — 10,900)
AED 40,000 — 60,000
20 500 179.5 50 5,000 1245.0 100 33.3
($10,900 — 16,350)
AED 60,000 — 100,000
50 500 225.0 500 5,000 3125.0
($16,350 — 27,2500)
>AED100,000
150 60.0 2,500 545.0
(>$27,250)
Tourists <AED3,000 (<$817) 280 280 280.0 500 500 500.0
AED 3,000 - 20,000
50 300 196.7 - 9,000 2208.3
($817- 5,450)
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Interviewee Type

Visit Beach B = yes:

Value of offset voucher

Visit beach B = yes:

Beach B not available:

Cost of red tide

Visit beach B = no:
Cost of red tide

Residents

Number of ‘yes’ (n=86)

67

19

Tourists

Number of ‘yes’ (n=17)

13

4

Annual income

Min

Max

Ave

Min

Max

Ave

Min Max Ave

AED 20,000 — 40,000
($5,450 — 10,900)

50

100

83.3

1000

10,000

5333.3

AED 40,000 — 60,000
($10,900 — 16,350)

250 250 250.0

AED 60,000 — 100,000
($16,350 — 27,2500)

250

250

250.0

5000

5,000

5000.0

>AED 100,000
(>$27,250)

150

200

175.0

300

2,000

1150.0
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Figure 5-6: Beach Visitors’ Stated Ranges of Willingness to Accept

Figure 5-6 provides a graphical summary of the compensation required by Beach Visitors by
income category for the prevalence of excessive harmful algal blooms affecting their ability to
access and enjoy the beach of their choice for either:

(1) An offset charge for having to go to Beach B as an alternative. Or

(2) Accepting a complete loss of amenity services.

Residents

o For the 67 residents that said that they would go to Beach B:
i)  The total offset cost is estimated as AED801,800 (US $218,500) per year,
ii) The total value of compensation required should there be no alternative, is
estimated as AED4,001,800 (US $1,090,500) per year.
For the 13 residents that said that they would not go to Beach B:
iii) The compensation required should there be no alternative, is estimated as
AED104,250 (US $28,300).

Tourists:

o For the 13 tourists that said that they would go to Beach B:

i)  The total offset cost is estimated as AED17,900 (US $4,900) per year.

ii) The total value of compensation required should there be no alternative, is
estimated as AED438,000 (US $119,330).

For the 4 tourists that said that they would not go to Beach B:

iii) The compensation required should there be no alternative, is estimated as
AED154,000 (US $42,000), with one person indicating the value to be AED
150,000.

Page 39



Ecosystems Services Assessment Report
Final Ecosystem Services Assessment Report
MU001297_F07_02_01

18" December 2014

The aggregate results can be summarised as follows, by multiplying the number of visits by the
actual stated compensatory values for the three categories:

It should be noted that the residents of Abu Dhabi have little alternative options for recreation,
as also reflected in the high number of beach visits per year per person. The fact that the
amenity services offered by the marine and coastal ecosystems are highly treasured is also
shown by the percentage compensation required relative to annual income received. This is
shown in Figure 5.5. The offset cost requirement for the poorer households equates to 62% of
their annual income, which is the compensation required to visit Beach B in the event of red tide
at their favourite beach. This number declines as the annual income increases. This declining
pattern with an increase in income is repeated when considering the loss in utility when there is
no access to the beach as a result of red tide. The total loss in amenity services will be as high
as 190% of annual income for the poorer households, declining to 4% for the most affluent
households.

The loss of the amenity services provided by the beaches to beach visitors in the event of HAB

are likely to be extremely high due to the use of the resource and the way and intensity in which
people interact with it.

B 4%

>AED100000 M 4%
AED60000-AED100000 E% 12%
AED40000-AED60000 m 14%

Pl 10%
AED20000-AED40000 ™50, °

AED3000-AED20000 m 32%
<AED3000 F 190%

0% 20% 40% 60% 80% 100% 120% 140% 160% 180% 200%

Average montly income category

M Cost of total algal bloom  m Offset cost

Figure 5.5: Cost of HAB and Offset Cost Requirement

In order to up-scale the value of the plausible loss in amenity value, and hence loss in
household utility, to the city-wide level, it is necessary to determine the total number of beach
visits a year. Thereafter the total number has to be stratified according to income and whether
they being tourist or residents, to follow the same pattern or profile as that of the survey
respondents. The value each category has assigned to the amenity services is then multiplied
with the corresponding number of total beach visitors. An estimate of the total number of beach
visitors is provided in Table 5-7. It should be noted that, to err on the conservative side, the total
number of beach visits for four beaches only have been estimated.
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Table 5-7: Estimate Number of Beach Visits for 2013 / 2014

Percentage
Beaches No. of Visits Share of all Notes
Beach Visits
Bateen beach, incl.
’ Based b ided for Jan. —
Ladies Beach from | 693,153 29.4% ased on numbers provided for Jan
Nov., with a 5% adjustment for Dec
June 2014
Based on numbers provided for Jan. —
Yas beach 112,158 4.8% . ,
° Nov., with a 5% adjustment for Dec.
Corniche 1.386.307 58.7% Assumed twice the size of Bateen
beach
A d 1.5 ti the si fY
Saadiyat 168,237 7.1% ssumed 1.5 imes the size of Yas
beach
The total number of visits equates to
4,2% of Abu Dhab¥’ ident
Total 2,359,855 100% 2% of Abu Dhabi’s residents
visiting the beaches at the same
frequency as the respondents

After apportioning the estimated number of beach visits of 2 359 855 according to the profile of
the survey respondents, i.e. allowing for a differentiation between being a resident of tourist as
well as income levels, the city-wide losses in utility to households due to HAB can be estimated.
They are provided in Table 5-8.

It is indicated that the cost residents would require to mitigate the impact of having to go to
Beach B varies between US $92.5-US $154million if allowance is made for a 25% deviation
from the estimated value. This declines to between US $2 and US $3,4million for tourists. It is,
however, the loss in the total amenity value as a result of all the beaches being affected with
HAB, which is noteworthy. This ranges between US $461 and US $770million for residents and
US $50.5 and US $84million for tourists, a total estimated impact of about US $682.9. This does
not include the impact of any possible knock-on effect due to a reduction in visitor numbers
and/or level of economic activity. This translate to a value for the beaches, 55,7ha in size,
offering the resident beach user an amenity service of between US $8,3 and US
$13,8million/ha. It should be noted that the entire ecosystem, including the mangroves, sea
grass, intertidal zone, coral reefs, etc. need to function properly in order for the beaches to be
able to offer these services. This value has therefore to be ascribed to the working of the larger
system, approximately 30,000ha, giving rise to a unit value of US $22,763/ha — much in line with
many of the numbers listed in Appendix 7. See for example the mean value for sea grass,
shallow seas, continental shelves, shores & beaches, and intertidal zone of US $22,732/ha in
De Groot et al (2010). The beach visitor, however, is oblivious and ignorant as to the functioning
of the greater system, having a level of enjoyment, or utility that is derived at the beach front.
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Offset costs

Cost of algal bloom

-25% Estimated value +25% -25% Estimated value +25%

Residents

- AED 339,493,911 452,658,548 565,823,185 1,694,456,669 2,259,275,559 2,824,094,448
-Us$ 92,505,153 123,340,204 154,175,255 461,704,814 615,606,419 769,508,024
-US $/ha 1,660,775 2,214,366 2,767,958 8,289,135 11,052,180 13,815,225
Tourists

- AED 7,576,377 10,101,835 12,627,294 185,436,333 247,248,444 309,060,555
-Us$ 2,064,408 2,752,544 3,440,680 50,527,611 67,370,148 84,212,685
-US $/ha 37,063 49,417 61,772 907,138 1,209,518 1,511,897
Total

- AED 347,070,287 462,760,383 578,450,479 1,879,893,002 2,506,524,003 3,133,155,004
-Us$ 94,569,561 126,092,747 157,615,934 512,232,426 682,976,568 853,720,709
-US $/ha 1,697,838 2,263,784 2,829,730 9,196,273 12,261,698 15,327,122
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In the concluding section, the interviewees were asked whether they would be willing to
contribute to a restoration fund. 19 of the 86 residents (22.1%) said no, they will not contribute
to such a fund and 10 of the 17 tourists (58.8%) no to such a contribution. This implies that a
considerably larger percentage of the tourists refuse to contribute to a restoration fund, and
those that did agree to such a contribution at a much lower rate than that of the residents. The
results are indicated in Table 5-9.

Table 5-9: Beach Visitors: Willingness to Contribution to Mitigate the effects HAB

Contribute to Of those saying yes: State of the
restoration fund WTP amount per visit: beaches
Yes No Min Max Ave Ave score out 5
Residents 67 19 5 500 39.6 3.8
Tourists 7 10 10 100 27.2 3.9

The aggregate results are indicated below, estimated by multiplying the number of visits with the
stated value of their contribution to a restoration fund:

" The residents would be willing to contribute AED197,750 (US $53,900) to a restoration
compensation fund. On a city-wide level, assuming 2,3million visits per year as estimated
above, this would imply AED90,8million (US $24,7million), or 4% of the loss in total
amenity services.

" The tourists would be willing to contribute AED1,630 (US $450) to a restoration
compensation fund. On a city-wide level this would imply AED1.8million (US $490,000),
or 1% of the loss in total amenity services.

Interpretation of Results

Hotel, Real Estate and Commercial Property Stakeholders

Hotels

The research focus of this study was to evaluate what the expected change in revenue was due
to prevalence of red tides, within the property’s beach, due to the existence of excessive
number of HAB.

In summary, the results of the assessment are:

=  Twenty four Abu Dhabi city hotels and one Western Region hotel, were surveyed, the latter
discarded to protect the hotel's anonymity and due to the vast number of locational
differences among the hotels.

» Four of the 24 hotels did not require compensation; all four hotels had no direct access to
beach frontage and were not highly dependent on beach leisure customers.

»= Five of remaining 20 hotels required compensation without providing an estimate thereof.
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= The remaining 15 hotels provided an estimate of the impact and provided the required data.
= Of the 15 hotels that provided data, elevated to 20 to allow for the 5 that did not provide
data but which indicated that they will require compensation:
o WTA=US $113 — 141 million pa (required compensation = 30 to 35% of turnover)
o NPV of WTA over 13years = US $1.3 — 1.6billion, but could be as high as US $2.5billion
o WTP =US $813,100; or 1.2%-1.9% of WTA
The plausible implications of the above are:
= The prevalence of red tide will lead to a decline in individual hotel revenue, leading them to
require compensation of approximately 30%-35% of turnover.
= The sector wide impact could include:
o Current/short-term:
- A decline in sector revenue resulting in a contraction of the hospitality and related
economic sectors.
- Impacts on the credibility of the marketing image of Abu Dhabi as a destination of
choice.
- Are-branding and new marketing strategy will be required with associated costs.
o Future/medium to long-term
- The anticipated growth could be jeopardised.

- An Emirate-wide impact could be expected as a result of the knock-on effects.

Residential Real Estate

The research focus of this study was:
o What is the expected change in revenue due to prevalence of red tides due to the

existence of excessive number of harmful algal blooms?

In summary, the results of the assessment are:
= 6 questionnaires were completed.
o 4 indicated that an impact is expected and 2 said no impact is expected.
o 2 of the 4 that said an impact is expected provided an estimate of the anticipated impact,
these impacts are expected to be:
- Range of expected rent reduction: 10-25%
- Range of expected reduction in occupancy rate: 10-20% percentage points
o all 4 provide qualitative responses, such as:
- Expected impact to be catastrophic.
- Tenants would not be able to use beaches.
- Nobody will like to live in such an environment.

- Would claim compensation since they would lose billions.
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Due to limited data available no quantitative estimate was made. The plausible implications of
the above are:

Not as exposed as hotels, with a reduced impact, but impacted nonetheless.

5.2.2 Beach Visitors

5.2.2.1 Tourists

The research focus of this study was:

o What is the expected amenity loss due to prevalence of red tides due to the existence of

excessive number of harmful algal blooms.

In summary, the results of the assessment are:

17 interviews on 4 main beaches representing 15 countries.

On average 3-11 beach visits per year

WTA: 76% require compensation:

o Offset costs to go to beach B:

Range AED 80 - 280 per visit

Poorer households requiring the higher amount

Aggregate for 13 tourists = AED17,900 pa

Aggregate for the total economy = AED10.1millionpa (US $49,400/ha)

o With total loss of access:

Range AED1,150 — 5,300 per visit

Poorer households requiring the higher amount

Aggregate for 13 tourists = AED438,000 pa

Aggregate for the total economy = AED247.3millionpa (US $1.2million/ha)

o WTP:

AED 27 per visit
Aggregate AED1,630 per annum
Aggregate for the total economy = AED1.8millionpa

The plausible implications of the above are:

The magnitude of the loss of complete access is between 14 and 19 times higher than the

offset requirement

A system wide impact is perceived to have severe well-being implications

A quality beach is an expectation
The willingness to contribute to restoration is very low

The impact on poorer households is higher
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5.2.2.2 Residents

What is the expected amenity loss due to prevalence of HAB.

o Expected loss in amenity value due to prevalence of red tides

The results, in a nutshell, are:

= 86 interviews on 4 beaches representing 31 countries

= On average 53 - 106 beach visits per year

=  WTA: 78% require compensation:

o Offset costs to go to beach B:

Range AEDGO - 250 per visit

Poorer households requiring the higher amount

Aggregate for 67 residents = AED801,800pa

Aggregate for the total economy = AED452.7millionpa (US $2,2million/ha)

o With total loss of access:

Range AED550 - 3125 per visit

Affluent households requiring the higher amount

Aggregate for 67 residents = AED4,001,800pa

Aggregate for the total economy = AED2.3billionpa (US $11million/ha)

o WTP

AED 40 per visit
Aggregate AED19,750 per annum
Aggregate for the total economy = AED90.8millionpa

The plausible implications of the above are:

= The magnitude of the loss of complete access is between 9 and 12 times higher than the

offset requirement

= A system wide impact is perceived to have severe well-being implications

A quality beach is an expectation

The willingness to contribute to restoration is low, but higher than tourists

Poorer households require more compensation for offsetting their costs, while
affluent households are impacted more by the total loss of access - they see beach
recreation as a critical element of their well-being

This impact on the marketability of Abu Dhabi as a global city of choice of work

5.2.2.3 Western Region

The limitations of the survey in the Western Region are:

= The survey was not undertaken in holiday season.

= Too few beach users to infer meaningful messages.
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= Only a few hotels and only one responded and therefore the sample too small to make any
meaningful inference.

Implications:

= The marine protected area consisted of large areas not in contact with coastline users
delivering a wider range of services not captured by the survey.

= This requires a more complex and different approach than what was followed in the current
analysis including direct and indirect use, and non-use values on-site and off-site users, i.e.

existence, option and bequest values by local and global citizenry.
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Conclusions

The $824million question:

What can and should be done to prevent the frequent occurrence of HAB?

For the last four to five decades, urban development in Abu Dhabi has been located in close
proximity to the coast. This is largely due to the accessibility to a wide range of marine-based
ecosystem services, such as water supply, recreation, visual amenity, sense of place, waste
dilution and assimilation, marine food sources, and water based transport. The abundance and
quality of the ecosystem services supplied have generated high levels of coastal amenity
services, such as visual aesthetics, and the ability to market the city as a destination of choice.
Much of the hospitality industry and high value residential property has been located
immediately adjacent or close to the ocean to access the amenity generated by high levels of
ecosystem services supplied by the marine environment. These facilities have been marketed
as seaside facilities, offering numerous opportunities to interact or recreate with the marine
ecosystem, and attracting a price premium. Given the vision of Abu Dhabi to protect its
environment and to continue a quality natural environmental and associated amenity services,
there is a perceived entitlement to access a quality marine environment for recreation and other
amenity services by the resident, investor and visitor alike.

The Plan Abu Dhabi 2030 (Abu Dhabi Urban Planning Council 2014) articulates plans for the
city with twice the current population and with a quality coastal environment. Furthermore, the
iconic Saadiyat Island, with its cultural precinct (the Lourve and Guggenheim Abu Dhabi, and
Zayed National Museum) and other top-end facilities are planned to be intimately connected to
the ocean, facilitating a high degree of human-marine interaction. These plans and their
marketing have built and continue to build, the established expectation and perceived
entitlement of a high quality near-shore marine environment.

This analysis estimates that the amenity which the coastal and marine resources supply in Abu
Dhabi are worth some US $141million to only 15 Abu Dhabi hotels per year equalling a net
present value of between US $1,3 and US $2,1 billion over 13 years, the average period before
major refurbishment is expected. In addition, the coastal and marine resources were calculated
to supply a value of US $683 million to beach users per year. This conservative number,
assuming only 4.2% of the residents of Abu Dhabi visit the beaches, is almost five-fold the effect
on the hotels. The total impact is estimated to be US $824million pa. The residential estate
market and commercial properties could also experience significant losses, but these could not
be estimated.

The amenity services that the marine ecosystems supply is, however, not assured. The
increasing incidence of HAB points to declining marine ecological functionality, paralleled by
shrinking coral reefs and sea grass beds. Should the current trend in marine degradation
continue, large scale losses of coastal amenity could be experienced. Beach-front hotels
anticipate a 30 to 35% decline in turn over, and beach users anticipate a significant loss in
wellbeing, reaching values up to 190% of their annual income for the poorer residents, should
beach amenity services be lost. Understanding the implications of red tides has helped to
understand the implications of losing the functional marine ecosystems associated with Abu
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Dhabi. The effects of red tides are a proxy for the loss of ecosystem services which generate
recreational and general coastal amenity. By measuring the costs of red tides, we are able to
show the value of marine ecosystems and their services.

Importantly, a decline in coastal amenity, due to a declining marine ecology, would not only
have costs to the current users and hospitality industry, but would seriously constrain the future
growth of the hospitality industry and the attractiveness of the iconic Saadiyat Island
developments. These likely losses would negatively affect Abu Dhabi’s global image and tourist
economy, and urgent remedial action would be prudent. The anticipated increases in water,
brine and thermal pollution as the city grows, imply a further decline in coastal amenity
combined with a doubling in demand for the same services, with a serious decline in services
per capita.

The results suggest that the economic value of the current, ongoing and planned levels of
development is at risk and vulnerable to changes in the quality of marine and coastal amenity
services. Such changes can be brought about by the increase in the frequency and intensity of
red tide and harmful algal blooms. Historic evidence (Burt 2014, Al Shehhi et al. 2014, Zhao and
Ghedira 2014, Foster and Foster 2013, Ghaffour et al. 2013, Grandcourt et al. 2011, Cheung et
al. 2012, Burt et al. 2011, Sheppard et al. 2010, AGEDI 2008) as well as ongoing economic
activities suggest that the prevalence HAB is likely to increase.

A well-managed coastline that would provide quality marine and coastal resources around Abu
Dhabi that would act as a safeguard against the prevalence of red tide or harmful algal blooms
is therefore essential to protect both the economic revenues from tourism and beach leisure
activities, as well as to secure the image of Abu Dhabi. The latter is especially important given
the drive to market Abu Dhabi as a global destination of choice for international and
predominantly high value visitors. Abu Dhabi has therefore become iconic, leading to rapid
expansion and top-end development, such as the ongoing (the Louvre and Guggenheim Abu
Dhabi, and Zayed National Museum) and future or planned (i.e. six-fold increase in the number
of hotel beds) developments.

A decline in coastal amenity, is likely to seriously constrain the future growth of the hospitality
industry and the attractiveness of the iconic Saadiyat Island developments. These would
negatively affect Abu Dhabi’s image. The anticipated increases in water, brine and thermal

pollution as the city grows, imply a further decline in coastal amenity combined with an
increase in demand for the same services, with a serious decline in services per capita.
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Next Steps and Recommendations

Outputs from Feedback Workshop

A final feedback workshop was held on the 10™ December 2014 (Ref MU001297_F08 _01).
After providing a presentation on the results of the project, the workshop asked the two principal
stakeholder groups present (public sector policy specialists and private sector hotel managers),
to answer the following three questions:

What were the lessons learned from the assessment findings?
What are the priority actions for the future?

What can you do to help the process?

The set of recommendations from the policy and hotel groups at the final feedback workshop
are presented below:

Policy Group

Implementation of policies, measures and studies that mitigate negative impacts on
ecosystem services should be supported. Consider packages of complementary policies,
plans and measures that reduce environment, social and economic risks associated with
the rise in demand for natural resources and that impact ecosystem services. Packages of
policies and measures should be prioritized based on analysis of their effectiveness, cost
efficiency, and feasibility.

Examples of tools that can be used in this ex-ante evaluation: marginal abatement cost
curves; PESTLE; and feasibility assessments. Deregulation and amendment of polices also
needs to be considered to better conserve ecosystem services. New policies and measures
need to build on policies and measures already in place. However all policies and measures
need to go through ex-post evaluation to assess their effectiveness and cost-efficiency.
There should be in place mechanism to review or remove policies and measures in case
these have become outdated or do not fulfil the objectives the policy initially set out to
achieve. Policies and measures should be based on scientific information for ecosystems
services and along with stakeholder engagement.

The valuation of ecosystems services could be strengthened by considering other sectors
and ecosystem services (e.g. fishing). The extent and methods used should be appropriate
for the objectives/application of the results. Future studies should consult the private sector
operating companies both to consider their economic aspirations and to inform ecosystems
services valuation.

There is a need to improve regulation and enforcement mechanisms to enhance policy
performance and therefore reduce impact on ecosystem services.
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= Provide a platform of communication that allows the private and public sector to come
together. Reducing duplication of requests from each sector to one another ensuring
cohesive and supporting policies across the government agencies.

Hotel Group

= There was a desire for improved integration and availability (including collection, managing
and reporting) between all parties that collect marine water quality data, such as ADM, EAD
and ADTCA. In addition a centralised laboratory for water quality to ensure consistent
results and monitoring was recommended.

= Spills and pollution from local marinas, ports and construction sites are a concern to the
hotels and there was a request for stricter enforcement.

= There was a call to improve and protect ‘the factory’ (i.e. the marine ecosystems supporting
the delivery of services to the beaches) possibly by increasing the number of marine
reserves or the condition of the assets in the reserves and the corridors between these
areas.

= There is a need to promote the feasibility and future of the ecotourism industry in Abu Dhabi
since this will drive better ecosystem management.

= Hotels are currently spending a lot of money maintaining their beaches. This is often
because the beach operation is not sustainable and many beaches require replenishment
and maintenance. Hotels require a permit to collect the sand but this is not via the EAD but
from the supplier to inform them where they will be depositing the sand. However this is
adding to the problem increasing sedimentation and erosion along the shoreline. There is a
need to consider operational costs of these types of activities during the design and
consider the cost benefit of projects.

= Hotels would like to see a streamlined / review of the current approach to the environment
and design approval process to make it more integrated.

MoEW Natural Capital Project

During the Valuation Analysis Worksop, the attending MoEW representatives briefly introduced
the project that will be undertaken in 2015. MoEW noted that by using the results of previously
implemented projects, the new ‘Natural Capital Map of the UAE’ project will be primarily a
mapping project which will identify the key ecosystem services related to each habitat in the
UAE. Because the Ecosystem Services Assessment Project can help inform the scope and
direction of this project, it is recommended AGEDI and MoEW along with the support teams
meet to discuss the methodology, findings and lessons learnt from the Ecosystem Services
Assessment Project.
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Developing an Action Programme: Ecosystems
Services Valuation for Natural Capital Management

Overview

The results presented here provide an economic view of plausible impacts of degraded coastal
and marine ecosystems leading to a reduction in the amenity services offered. However, the
question that begs answering is: What level of investment in remediation would be beneficial to
the Abu Dhabi society? In other words, how much should be spent on pressure drivers such as
dredging management, waste water discharge, thermal pollution reduction, brine discharge
reduction and petro-chemical pollution management. Hotel owners and beach users believe
they have already paid a premium for access to these coastal services, there is a perceived
entitlement to a quality coastal environment. The results of the Project assessment confirm this
by presenting a very low willingness to pay for a loss of services and a high willingness to
accept compensation for losses. The implication of this result is that adequate funds for
remedial action are unlikely to be supplied by the beach user group, and that the polluting
agents would be the more logical source of funds for remediation.

This economic valuation provides the defensible justification for increasing the resources
supporting management of coastal and marine ecosystems.

A programme of work is proposed. The programme is set out as a phased systematic process
from strategic to detailed activities across different spatial scales (i.e. local to regional). The
programme framework is illustrated in Figure 7-7. This can be used for developing a programme
for the next three years. The programme will be dependent on inputs from:

= Natural resource economists to better understand the economic value of services and
undertake cost-benefit analyses.

= Biodiversity management specialists to research and establish the best methods of marine
ecosystem management.

= Policy specialists to develop coherent policy responses based on the evidence provided by
economists and biodiversity specialists.

* Inputs and repeated feedback from the users of the marine environment especially the

private sector and general public to ensure priorities are on target and delivering what is
most urgently required.
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Figure 7-7: Programme Framework - ‘Ecosystems Services Valuation for Natural Capital
Management’

Understanding Economic Impacts of Declining Water
Quality and Increasing Frequency of HAB

Within this phased framework, it is useful here to set out the economic short term and longer
term actions necessary to value and improve coastal water quality.

7.2.2.1 Phase 1

7.2.2.2

It is recommended as an immediate priority to run a participatory modelling workshop to identify
the key ecosystem services delivering food security, biodiversity conservation and tourism
within the Western Region coastal and marine ecosystems. Project timeframe: 3-5 months.

It has been suggested to tie together the valuation work conducted as part of this Project with
the Local, National and Regional Systematic Biodiversity Assessment conducted in 2013;
specifically, to identify valuation priorities within one or more the Priority Focus Areas identified
in the Biodiversity Assessment via ECO-FUTURES workshops and to conduct subsequent
economic research on the identified priorities. Project timeframe - 1 year.

In addition, to the Priority Focus Areas, ongoing AGEDI work has indicated that new priorities
may emerge, such as Khor Kalba. The ECOFUTURES process offers the opportunity to
develop a rapid response plan for threatened sites, by using the ECOFUTURES model to
simulate different land use development or management scenarios, in different demand
contexts (e.g. increasing population). The simulations help government and other stakeholders
understand the likely outcomes of development and management options in a social context,
and thereby supports the development of response plans through consensus building.

Phase 2

It is recommended to undertake a valuation of these priority services within the Western Region.
These values will have to take into consideration the global value of the protected species and
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protected areas. Bu Tinah has global conservation significance and developing a measure of
this value would be critical to informing marine management in the region. Project timeframe —
1 year.

It is recommended to replicate the Ecosystems Services Assessment at the national scale,
particularly for Dubai and especially for neighbouring Gulf Cooperation Council countries where
beach tourism is a key component of current or planned revenue. Replication will improve the
confidence in the scale of the economic costs of poor water quality especially for hotels and
residents but also improve the sample size for residential real estate and ideally provide
sufficient data to quantify impacts on this sector to promote a Gulf Region response. Project
timeframe - 6 months to 2 years.

Phase 3

There is a need to better understand the revenue loss in relation to desirable or likely mitigation
and restoration costs, to answer the essential question of: what would be the most cost-effective
mitigation options and do these increased costs of pollution reduction and biodiversity
management action make economic sense in light of the likely benefits derived from maintaining
and increasing leisure tourism revenues in the city? Broad estimates for both sides of this cost-
benefit analysis equation will provide the basis for broad policy development and budget
allocation decisions in relation to coastal zone management. Project timeframe — 1.5 years.

Understanding Biodiversity Impacts of Declining Water
Quality and Increasing Frequency of HAB

A recent study documented major HABs in 2008/09 and assessed their impact on coral reefs
and associated fish communities (Bauman et al. 2010). This research concluded that although
the causative agents of the HAB bloom were unknown, increased coastal enrichment, natural
oceanographic mechanisms, and the recent expansion of HAB species within ballast water
discharge were suggested to be the principal agents. Furthermore, the authors suggested that
with rapid changes in oceanic climate, enhanced coastal eutrophication and increased global
distribution of HAB species within ballast water, large-scale HAB events were predicted to
increase dramatically in both intensity and distribution and expected to have increasingly
negative effects on habitats. More recently, Al Azri et al. (2014) suggested that the occurrence
and persistence of high densities of the same HAB in Oman coastal waters in 2008 were
significantly influenced by an elevated nutrient load and warmer than normal temperatures.

In a major review of research priorities for coral reef ecosystems in the Gulf, Feary et al. (2013)
noted, the incidence of HAB has been increasing in severity and distribution throughout the Gulf
Region. The continuation of the decline in water quality is predicted to lead to more threats of
this type. The authors identified two priority questions for HAB research:

= What are the mechanisms causing the HAB?

= What programs are required to monitor and manage the impacts?

An enhanced water quality research and management program is advocated with the two
research questions at the heart of the program objectives. The program would need to work at
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various scales such as: tourist and hotel beaches; Abu Dhabi city and adjacent small islands;
the wider Abu Dhabi Emirate; and regional monitoring across the southern Gulf. Specifically:

Development of an HAB annual index as a key indicator in State of Environment reporting
for Arabian Gulf countries, with standardised monitoring protocols would be valuable to
inform management and mitigation.

To develop an Abu Dhabi Coastal Waters Action Plan based on a review by coastal
biodiversity experts of current habitat resources and habitat condition within the Abu Dhabi
area coupled with a better understanding of the drivers of habitat loss and deterioration.
This will provide the basis for the development of a marine research and management
program and associated budget.

Improving Cross-Sector Management

The first technical workshop brought together marine and coastal biodiversity, economics and
environmental policy specialists and the resulting interaction produced a valuable cross-
fertilisation of experience and ideas. Continuing this cross sector working would be invaluable in
dealing successfully with this complex issue:

To conduct further social learning work, as recommended above, in a cross-sectoral way
that would benefit the various working groups to advance the economics analyses
alongside the development of pollution and biodiversity management and policy work to
protect and expand the capacity of the coastal and marine ecosystem to deliver its suite of
services.

This initial study within Abu Dhabi, and especially the final feedback workshop, highlighted
the importance of the private and public sectors working closely together to affect change
within the marine environment. Continued feedback from the private sector and general
public will help facilitate targeting of actions.
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