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Executive Summary

Climate change is threatening all aspects of life for Small Island Developing States (SIDs). While much
emphasis is placed on future changes to the climate, many island nations are already experiencing
negative impacts. Antigua and Barbuda’s low-lying coastal areas and favorable climate is at risk from sea
level rise, extreme heat, stronger hurricane wind, and higher surge. Antigua and Barbuda relies heavily on
its natural resources and foreign tourism to sustain its economy. The economy is very dependent on
importing goods as well. These attributes make Antigua and Barbuda’s economy vulnerable to economic
shocks. Eroding beaches, extreme heat, and damaged ports and seaside hotels will result in loss of
livelihood for the population and a diminished overall GDP for the nation at large. Where impacts of
climate change are inevitable, adaptation measures are needed from the government and private
industries to ensure economic stability moving forward. To address the impacts of climate change Antigua
and Barbuda have begun a National Adaptation Plan (NAP) process. Within this scope, the Department of
Environment of Antigua and Barbuda (AB DOE) contracted ImageCat and their partners the Sustainability
Managers to create an adaptation plan for the Wholesale and Retail economic sector.

The Adaptation Plan for the Wholesale and Retail sector is designed to support the development and
implementation of an effective sectoral adaptation strategy and action plan to form part of Antigua and
Barbuda’s National Adaptation Plan (NAP), ultimately designed to reduce vulnerability and enhance the
resilience of the Wholesale and Retail sector. The key objectives of this project were to conduct a
situational analysis of the sector to include a review of key documents and policies; lead consultations
with key stakeholders to map climate risks to the sector; to assess the vulnerability of the sector based on
national, regional, and global trends in climate and current and projected economic variables; to identify
entry points within institutional, policy, and legislative frameworks for prioritized adaptation actions; and
to develop a Monitoring, Evaluation, and Learning (MEL) plan that outlines an approach to integrating
adaptation options in sectoral policies and plans with related indicators for monitoring and evaluation.
The outcomes of these tasks informed the creation of this adaptation plan. The planis intended to support
the DOE to prioritize adaptation actions that reduce vulnerability and enhance resilience of the sector.
Although the primary user for this plan is the DOE, the W&R sector have a role in leading some of the
implementation actions.

While not the largest sector of Antigua and Barbuda’s economy, the contribution of the Wholesale and
Retail sector to the economy as a whole is vital. Without the work of the Wholesale and Retail sector,
other larger sectors such as the Tourism industry could not survive. The Wholesale and Retail sector
contributes to approximately 12% of the nation’s GDP. It is made up of medium and small businesses,
ranging from food and car importation, to hardware, grocery, and small flower shops. All of these
businesses are vulnerable to the direct and indirect impacts of climate change.

It was a priority of this project to engage directly with stakeholders from the Sector. This provided valuable
insight into how the sector operates, how they respond to and plan for the impacts of hazards, and their
thoughts on adaptation against future climate change impacts. The sector was initially mapped to
determine the subsets of businesses that make up the sector. Two consultations followed, as online
meetings and emailed surveys. The first consultation was structured as a KAP (knowledge, attitudes,
practice) study. The second was to discuss the prioritization/ranking of vulnerabilities and adaptation
options for the final adaptation plan. The discussions and survey results were incorporated into this final
adaptation report.

Antigua and Barbuda’s Adaptation Plan for the Wholesale and Retail Sector



ImageCat assessed climate and current and projected economic variables to determine the vulnerability
of the sector to impacts of climate change. The project team utilized climate change hazard and risk
assessments for current (baseline 2020) and future (2050 and 2100) timeframes from the “National
Adaptation Plan Climate Change Risk Modelling Project (DOE, Antigua and Barbuda 2021).” Hurricane
wind and surge, sea level rise, extreme heat, and drought were considered using current climate
conditions and expected future climate conditions (2050 and 2100) consistent with IPCC RCP 8.5 scenario.

The project team conducted a vulnerability assessment of the wholesale and retail sector by analyzing
exposure, sensitivity and impacts, and adaptive capacity. A list of twenty-seven key areas of vulnerability
was scored by hazard to aid the DOE and stakeholders in prioritizing adaptation actions. The vulnerability
assessment is performed by hazard: i. Hurricane (storm surge and wind), ii. sea level rise and nuisance
flooding, iii. heat (extreme temperature), and iv. drought.

The recommended adaptation actions ultimately contribute to four key areas (Table 1): physical
adaptation and policy planning, climate-proofing Wholesale and Retail buildings, financing and financial
instruments for adaptation, and training, capacity building, knowledge transfer for climate adaptation,
and business continuity planning.

Table 1 Summary of Adaptation Actions by Key Area.

Key Area Ranking Action
1 Building code implementation and enforcement
I Sﬂ | 2 Building retrofit programs
- I 3 Building elevated structures
4  Zoning / land use planning
Physical Adaptation and 5 Encouraging and incentivizing the use of pervious and climate-

Policy Planning smart surfaces in new development
6 Performing a detailed study to harden port

1 Use hurricane shutters and other impact resistance coverings

Do for openings

Emﬂ 2 Install roof-to-wall anchorage via hurricane straps and

O,E" improved nailing of roofs

Climate-Proofing Elevate sensitive equipment or inventory

gﬂﬂﬁf;ﬁe & Retail Increase the presence of reflective streets, cool surfaces, and

shade canopies

Install barriers to keep flood waters out of building

Increase presence of cool roofs and cool walls

Use water membranes to prevent roof leakage

Enhance and expand vegetation and trees for natural shading

Work with the insurance sector or other developmental

organizations to introduce climate change-related

microinsurance schemes for small businesses

2 Improve access to finance after disasters for MSMEs, utilizing
business assets and accounts as bank account collateral

3 Government and private entities introduce instruments such as
blended financing, climate change bonds, special taxes, etc.

H W
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Key Area Ranking Action
4 Support the collaborative development of solutions to address
the insurability gap for MSMEs by working with the government

‘, @ and other insurance programs in the region

M 5 Include MSMEs in social safety net programs to withstand

Financing and Findnclel exogenous shocks such as climate related events

Instruments for Adaptation 6 Provide financial incentives to businesses in the W&R sector to
stimulate the demand for climate-resilient technologies and
services

7 Strengthen dialogue between insurers and policymakers
around Build Back Better

8 Provide access to climate-proofing financing, rebates, and
incentives for building owners

1 Have an emergency plan with business continuity, considering
climate change effects

2 Develop and deliver resources, education, and training to equip

MSMEs with an understanding of climate projections and
climate risk in their business

Training, Capacity Building,

Knowledge Transfer for 3 Increase access to business-related emergency preparedness
Climate Adaptation & . and mitigation resources
BuSes ColinulyiEanning 4 Supply Chain Management: Identifying alternative suppliers,

off-site inventory of goods, stress testing and scenario planning

5 Prepare climate change adaptation guidelines for the W&R
sector to implement adaptation strategies

6 Develop a specific training programme for the private sector
and specifically the W&R sector in business planning for climate
change

7 Prepare for outages from disaster events, having back up for
power and water (e.g., generators, renewable energy with
battery, tanks)

8 Create a compendium of climate change adaptation practices
for the sector

The Monitoring, Evaluation, and Learning framework (MEL) provides an overview of the purpose, scope
and operations of the MEL functions suggested for the SAP. The MEL framework builds on the adaptation
measures identified and prioritized in the SAP. It comprises three inter-connected functions, namely
monitoring, evaluation and learning.

While this Adaptation Plan for the Wholesale and Retail sector focuses on registered businesses, it is
recognized that informal businesses contribute significantly to the economy, and in Antigua and Barbuda,
the nature-based aspect of many of these businesses makes them highly vulnerable to the impacts of
climate change (The Government of Antigua Barbuda, 2021; Leotaud, 2022). Antigua and Barbuda has a
thriving informal economy, constituting as high as 31 percent of economic activity, and a high percentage
of these businesses are constituted by women (The Government of Antigua Barbuda, 2021). These
businesses are especially critical to the economy of Barbuda. Although the project team recognizes the
critical role of these businesses in the economy and their vulnerability to climate change, this sectoral
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plan was limited to outreach to registered businesses in the Wholesale and Retail sector that were able
to be identified as stakeholders and had established contact information. An in-depth study is
recommended on informal and micro businesses, their dependencies on the natural environment with a
focus on identifying potential adaptation strategies, particularly in Barbuda.
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1. Summary of the Sectoral Adaptation Plan Process and Methodological Approach

The methodology for developing the Sectoral Adaptation Plan for Wholesale and Retail was designed
closely following the UNFCCC Technical Guidelines for the National Adaptation Plan Process (Least
Developed Countries Expert Group, 2012). The Sectoral Adaptation Plan development followed a country-
owned participatory approach, effectively engaging Micro, Small and Medium Enterprises (MSMEs) within
the wholesale and retail sector and taking into consideration their perspectives on climate change and
the unique challenges that they are experiencing with respect to how the increasing intensity and

frequency of climate related events are affecting their businesses.

Desk review
for the
Situational
and Gap
Analyses

Stakeholder Analyze current Assess and Identlfy assess, Define an M&E Complle draft
mapping and and future rank climate and prioritize framework for and final plan
consultation climate change adaptation the plan with
scenarios vulnerabilities actions stakeholder
feedback

)

Figure 1 Main steps in the methodological approach.

The seven steps followed in the elaboration of the plan are discussed in Table 2 below:

Table 2 Seven Steps of the Sectoral Plan Process.

Steps Activities

1

Desk review for the
Situational and Gap
Analyses

Review of existing data, information, documentation, and activities for
the development of the Situational and Gap Analyses for the sector,
including sectoral policies, planning instruments, legislation, reports, and
strategies.

Stakeholder
mapping and
consultation for the
Wholesale and Retail
sector.

The mapping helped understand the stakeholders’ that are involved in the
Wholesale and Retail sector and more so to identify the various sub-
industries in the sector. Two sets of virtual stakeholder meetings (focus
groups) were implemented. The goal of gathering the first set of focus
groups was to develop a baseline, understand sector needs, provide input
for sector impacts and vulnerability assessment, and as such was
structured as a KAP (knowledge, attitudes, practices) study. The aim of the
second consultation was to help inform the prioritization/ranking of
vulnerabilities and input on adaptation options. Key informant interviews
were also organized with businesses in Barbuda to understand their
unique perspectives.

Analysis of current
climate and future
climate scenarios in
Antigua and Barbuda

Four hazards were identified as priority based on the current and
projected impacts to the sector and stakeholder input: Hurricane (storm
surge and wind), sea level rise and nuisance flooding, heat (extreme
temperature), and drought. Working with climate scenarios is necessary
given the medium- and long-term timeframe for the NAP process,
therefore the team used results for Representative Concentration
Pathway (RCP) 8.5 scenario as input for the vulnerability assessment that
show expected changes in climate risks and hazards through time. The
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RCP 8.5 scenario is often used as a business-as-usual scenario as it
represents a pathway that would see a 4.3°C increase by 2100 relative to
pre-industrial temperatures.

Assessment and
ranking of climate
change
vulnerabilities,
impacts, and risks
for the sector

The vulnerability assessment was performed by peril using the
information collected in the previous step and in the gap analysis, as well
as a desk review of past and potential impacts to the sector, reports on
climate vulnerabilities of key infrastructure for the sector, and
information collected during the stakeholder consultations. Stakeholders
from the sector were asked to evaluate these vulnerabilities using the
online tool Mentimeter.

Identification,
assessment, and
prioritization of
adaptation actions
based on trade-offs
and defined criteria

The team identified potential adaptation actions to address the climate
vulnerabilities. Stakeholders from the sector were asked to prioritize
these possible adaptation options and the vulnerabilities they address
during the second consultation in a brainstorming exercise. The ranking
of adaptation actions was based on the input received through
Mentimeter, the vulnerability scores, and the number of vulnerabilities
that each action addressed. Further assessment of adaptation actions
included criteria such as cost, co-benefits, and timeframe for action. The
results of these assessments were presented to the DOE for validation.
This included a review of the adaptation actions and the identification of
associated key M&E targets and indicators.

Definition of a
Monitoring,
Evaluation and
Learning (MEL)
framework for the
Adaptation Plan

The MEL framework has the primary objective to assess and learn from
the progress of the implementation of the Adaptation Plan for the
Wholesale and Retail sector and the results of its adaptation actions in
reducing vulnerability, improving adaptive capacity, and supporting the
overall prosperity of the sector as well as the population affected by the
impacts of climate change. The MEL framework was built on the
adaptation measures and outputs identified through the previous steps
and validated with the government.

Formulation of the
draft and final
versions of the
sectoral adaptation
plan based on
stakeholder
feedback

A draft of the Sectoral Adaptation Plan for Wholesale and Retail was
prepared for validation. An extract from the draft Sectoral Plan was
presented at a Stakeholder Validation Workshop at the 79th Meeting of
the Technical Advisory Committee, Wednesday 16th November, 2022 to
validate and obtain feedback on the priorities and proposed actions from
the TAC members and other invited stakeholders. The final version of the
plan was developed based on the feedback received during this process.
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2. Intended Audience

The Department of Environment (DOE) within the Ministry of Health,
Wellness and the Environment leads the National Adaptation Plan (NAP) EN‘?filﬁlgﬁﬂﬁNT
process for Antigua and Barbuda and is focusing on developing Sectoral st
Adaptation Plans (SAPs) for several sectors in an attempt to build  The plan is intended to support
resilience to climate change across sectors. This SAP will support the  the DOE to prioritize adaptation
DOE in rolling out strategies and actions across the wholesale and retail ~ 9¢tions that reduce vulnerability

. i i . and enhance resilience of the
(W&R) sector as well as adopting or adapting strategies and actions .= . change. The
contained in this SAP that may be applicable to other economic or social  wgr sector has a role in leading
sectors in Antigua and Barbuda. The adaptation plan for the wholesale  some of the implementation
and retail sector is focused on addressing climate risk that has the  actions.
potential to impact the sector and is based on a multi-step process
involving key stakeholders who are engaged in the sector. The plan is intended to support the DOE to
prioritize adaptation actions that reduce vulnerability and enhance resilience of the sector to climate
change. Although the primary user for this plan is the DOE, the W&R sector have a role in leading some
of the implementation actions. There are recommendations for actions that the W&R sector stakeholders
can implement working with the government or independently where government intervention may not
be necessary. The DOE can play a coordinating role in providing support, develop standards and
implementation guidance. The sectoral adaptation plan can also be used by a broad range of national
ministries and agencies that are responsible for finance and development planning as well as
interdependent sectors such as infrastructure and housing, tourism, finance, and health. As such this
adaptation plan can be used as a guide for all national actors involved in the NAP efforts.

3. Overview of the Wholesale and Retail Sector in Antigua and Barbuda

Antigua and Barbuda is the second
largest economy in the Eastern
Caribbean Currency Union behind Saint
Lucia (GEF, UNEP and Department of
Environment of Antigua and Barbuda,
2020). Antigua and Barbuda, as a small
island nation, is particularly vulnerable
to global economic shocks, as well as to
disasters from natural hazards and the
impacts of climate change (GEF, UNEP
and Department of Environment of
Antigua and Barbuda). Climate change
is already impacting Antigua and
Barbuda, as manifested by rising sea
levels, more extreme temperatures,
extended droughts, more frequent and

Figure 2 St John's, Antigua buildings at the cruise port.
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stronger hurricanes, and excess rainfall events. “Climate change also has other socioeconomic impacts
including threats to the tourism and agriculture sectors as well as housing and other critical infrastructure
(GEF, UNEP and Department of Environment of Antigua and Barbuda, 2020).” Many SIDs in the Caribbean,
including Antigua and Barbuda, have shifted from agrarian based economies to a service-based economy.
In the case of Antigua and Barbuda, “...the economy lacks diversity and therefore resilience (UNEP, GEF
and Department of Environment of Antigua and Barbuda, 2015).” The economy of the country is
comprised largely of small companies (The Inter-American Development Bank, 2013). The majority of the
population is employed by the private sector (The Inter-American Development Bank, 2013).

Tourism accounts for almost 60 percent of the total GDP of the nation (GEF, UNEP and Department of
Environment of Antigua and Barbuda, 2020). Over the period 2016 — 2020, the country’s strategic
imperatives were based on the recognition that the country was in the efficiency-driven stage of
development. This stage focuses on optimizing the benefit to be harnessed from higher education and
training, market efficiency (goods, services and financial), technological readiness and market access
towards attaining higher levels of competitiveness.

The economy of Antigua and Barbuda is predominantly a service economy. According to the Labour Force
Survey Report, two out of every three workers (66.9%) in Antigua and Barbuda worked in services
industries in 2018. The hotel and restaurants industry was the largest employer with 17.4 percent of the
employed population. Public administration and defense was the second largest, followed by wholesale
and retail trade with 11.0 percent (Antigua and Barbuda Ministry of Finance and Corporate Governance,
Statistics Division, 2020). It is important to recognize that these sectors do not stand alone but work
together to create the overall economy. The Wholesale and Retail sector is vital to this system. As
importers and sellers of necessary goods in the country, negative impacts it experiences will ripple
through the other sectors as well.

Contribution of Wholesale and Retail Trade to GDP (%)

Figure 3 Contribution of Wholesale and Retail Trade to Antigua and Barbuda GDP in current prices (%) 1977 to 2021p (Data Source:
CSO, Antigua and Barbuda, and ECCB, 2 February 2023 via Antigua and Barbuda Ministry of Finance and Corporate Governance,
Statistics Division, 2023). [r: revised, p: preliminary]
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The wholesale and retail trade sector contributed to approximately 12% of the GDP in 2021 (Figure 3).
Figure 4 shows the contribution of the Wholesale and Retail sector to the GDP in current prices in Eastern
Caribbean Dollars from 1977 to 2021 (as of February 2023).

Wholesale and Retail Trade GDP in current prices (ECS M) 1977
to 2021p
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Figure 4 Gross Domestic Product for Wholesale and Retail Trade in current prices (ECS M) 1977 to 2021p (Data Source: CSO,
Antigua and Barbuda, and ECCB, 2 February 2023, via Antigua and Barbuda Ministry of Finance and Corporate Governance,
Statistics Division, 2023). [r: revised, p: preliminary]

Generally, the wholesale and retail sector is defined as a two-distribution arrangement that constitutes a
major part of the supply chain, meaning that when goods are manufactured, they are sold in large
guantities (wholesale) to the wholesalers who further sells them to the retailers who finally sells them to

the ultimate customers. The wholesale and retail sector therefore represents the critical link between
manufacture and consumption.
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MANUFACTURERS businesses
AND SELL TO including hotels
RETAILERS and restaurants)

Figure 5 Wholesale and Retail sector represents the critical link between manufacture and consumption.

The median size of firms in the wholesale and retail trade is considered small based on the World Bank's
Enterprise Surveys (2010). About 62 per cent of firms employ fewer than 20 persons, with most of the
remainder (34 per cent) employing between 20 and 99 persons. Based on this assessment, no firm can be
categorized as large and it would be therefore safe to conclude that Antigua and Barbuda’s Wholesale
and Retail Sector is dominated by Micro-, Small, and Medium-Sized Enterprises (MSMEs). Antigua and
Barbuda’s trade balance shows that the country imports more than its exports and its manufacturing is
fairly small and concentrates primarily on light manufacturing and assembly. The country’s merchandise
trade balance in 2021 was USS$ -576 million (negative) indicating the high level of imports of manufactured
goods into the country and recognizing that a portion of this is distributed via the sector to consumers.
This, however, does not imply that all imports are allocated to the wholesale and retail sector as imports
of energy products such as petroleum and other fuels would also be part of the merchandise trade
balance.

Table 3 shows the number of establishments per subsector that are part of the wholesale and retail sector.
A listing of establishments was collected from all available sources with DOE assistance, including a list
received from the Antigua and Barbuda Investment Authority via the Department of the Environment in
February 2022. The wholesale and retail sector includes 136 establishments with a little over 90 per cent
of these establishments being in retail with a little less than 10 per cent of the total being wholesale
establishments. Of the 136 establishments, two operated both in wholesale and retail — one of these
establishments is in the Dairy Product, Beverage Product and Manufacturing Industry and the other is in
the Grocery Stores Industry. The sector is dominated by grocery stores industry and the hardware,
plumbing, building materials and supplies industry’. As a tourism destination the country also has several
duty-free shops, many of which are located under the jewellery, luggage and leather goods industry.

1 There are many street vendors and small shops that participate in the retail trade but may not be part of the formal
economy and duly registered.

16
Antigua and Barbuda’s Adaptation Plan for the Wholesale and Retail Sector



Table 3 Number of Wholesale and Retail Establishments in Antigua and Barbuda based on Subsector, based on listing collected

from all available sources with DOE assistance in February 2022.

Subsector \ # Establishments  # Wholesale  # Retail
Automobile Industry 15 1 14
Beer, Wine and Distilled Alcohol Beverage |5 4 1
Industry

Book Store and News Dealer Industries 5 0 5
Clothing 13 0 13
Dairy  Product, Beverage Product and | 3? 2 2
Manufacturing Industry

Grocery Stores Industry 243 6 19
Hardware, Plumbing, Building Materials and | 42 0 42
Supplies

Home Furnishing, Appliance and Electronics | 9 0 9
Industry

Jewelry, Luggage and Leather Goods 14 0 14
Office Supplies, Stationery and Gifts 4 0 4
Sporting Goods, Hobby, and Musical Instruments | 3 0 3
Store

TOTAL 136 13 126

# ESTABLISHMENTS BY SECTOR

Automobile Industry

Of_fice Supplies_, Sporting Goods, Hobby
Stationery and Gifts —\ and Musical Instruments_..

Beer, Wine and Distilled Alcohol
Beverage Industry

Book Store and News Dealer

Home Furnishing, Appliance and
Electronics Industry

and Manufacturing Industry

Hardware, Plumbing, Building
Materials and Supplies Grocery Stores Industry

(wholesale and retail)

Dairy Product, Beverage Product

Figure 6 Wholesale and retail establishments by sector, based on listing collected from all available sources with DOE assistance

in February 2022.

2 One firm is part of both the wholesale and retail trade
3 One firm is part of both the wholesale and retail trade
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Approximately 5,517 people are employed in the wholesale and retail sector, representing about 16 per
cent of the employed force (UN Women). The sector employs the second largest number of workers, with
the first being the hotels and restaurants sector which employs 17 per cent of the labour force. In 2015,
55 percent of wholesale and retail employees were women (Figure 7), corresponding to 13.5 percent of
the total female workforce. In 2018, the number of men and women employed in the wholesale and retail
sector was almost equal (Figure 8). In addition, wholesale and retail was one of the top two industries that
female managers worked in (Antigua and Barbuda Ministry of Finance and Corporate Governance,
Statistics Division, 2015).

Wholesale and Retail Trade Employment by Sex (2015)

= Men = Women

Figure 7 Wholesale and Retail Trade Employment by Sex (Data source: Antigua and Barbuda Ministry of Finance and Corporate
Governance, Statistics Division, 2015).

Wholesale and retail trade employment by sex (2018)

= Men = Women

Figure 8 Wholesale and Retail Trade Employment by Sex (Data source: Labour Force Survey Report, 2018).
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Important note on informal contributors to the wholesale and retail sector i.e., tray vendors, self-
employed selling tourism memorabilia, kiosks, tents, or unregistered micro businesses

While the Adaptation Plan for the Wholesale and Retail sector focuses on registered businesses, it is
recognized that informal businesses contribute significantly to the economy, and in Antigua and Barbuda,
the nature-based aspect of many of these businesses makes them highly vulnerable to the impacts of
climate change (The Government of Antigua Barbuda, 2021; Leotaud, 2022). Antigua and Barbuda has a
thriving informal economy, constituting as high as 31 percent of economic activity, and a high percentage
of these businesses are constituted by women (The Government of Antigua Barbuda, 2021). They are also
statistically likely to serve lower-income communities (IMF, 2021), and depend on resources from the
natural environment (Leotaud, 2022). These businesses are especially critical to the economy of Barbuda.
Although the project team recognizes the critical role of these businesses in the economy and their
vulnerability to climate change, the nature of the study was limited to outreach to known businesses in
the Wholesale and Retail sector that were able to be identified as stakeholders and had established
contact information. For more information on the project’s stakeholder outreach, please see the Report
on Stakeholder Consultations. We recommend an in-depth study of informal and micro businesses, their
dependencies on the natural environment with a focus on identifying potential adaptation strategies,
particularly in Barbuda.

4. Gap Analysis

As a part of the sectoral adaptation plan development, the project team performed a gap analysis to
identify climate related stresses as well as other barriers for addressing climate related risks. In this section
we present the findings of this analysis including opportunities in the enabling environment for the
adaptation planning of the wholesale and retail sector. The analysis was based on a rigorous desk review,
stakeholder consultations, and the Knowledge Attitude and Practices (KAP) study. This analysis also
helped to identify the adaptive capacity of the sector.

Desk Review

KAP Study Stakeholder Consultation

Figure 9 GAP Analysis.
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4.1 Key Challenges and Gaps
The Wholesale and Retail Sector faces several barriers and gaps. These have been categorized under the
following groups: i. Knowledge and Information Gaps and ii. Resources Gaps.

i. Knowledge and Information Gaps:

Although the stakeholder consultations
Qi} showed that participants were aware of
= = Vi, . . .
% climate change and some of their impacts,
Knowledge and as well as impacts on their business
Information Gaps Knowledge and . operations, there is need for increased
information on changing knowled nd ren f th tion
climate risk and impacts owledge a awareness o € actions
and how to adapt that the government is taking with respect

to climate change adaptation, including
knowledge and information sharing related

to the climate change policy of government,

O climate change adaptation financing and

M climate proofing projects. The KAP analysis

Knowledge and awareness  Knowledge about disaster showed that only 11 percent of respondents
of government action on risk financing instruments agreed that the government was taking

climate change adaptation action to address the impacts of climate

change in Antigua and Barbuda.

Participants were less aware of how the private sector could adapt to a changing climate and the various
actions that they could take. They were also not knowledgeable on the plethora of disaster risk financing
instruments that can be used to hedge against the impacts of natural disasters. There also was less
understanding of the linkages and differences between climate change mitigation and climate change
adaptation. Participants were finding it difficult to differentiate between climate change adaptation and
mitigation, and as such they may not be able to recognize potential synergies between the two types of
approaches. Participants were also not clear on the differences between climate change and ozone
depletion. When asked about how climate change affects their business, for the most part, the
stakeholders maintained that climate change and its associated effects negatively affect them, their
families, communities, and their businesses.

For the private sector, lack of information access on climate change initiatives was identified as a major
gap in the Third National Communication (TNC) and the Biennial Update Report (BUR). Two other key
information related gaps identified were i. lack of policy initiatives requiring companies to develop
Environment Management Systems report and ii. government to develop a Sustainable Procurement
Policy (GEF, UNEP and Department of Environment of Antigua and Barbuda, 2020).

ii. Resource Gaps:

This sector faces several resource gaps that range from financial, cost of operating their businesses as well
as sectoral representation.
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The two major gaps identified related to
resources for the wholesale and retail
sector are the high cost of electricity and
access to finance which stakeholders
Resource Gaps indicated are significant barriers to doing

Institutional capacity,

incentives, and capital ‘busme.ss in Antlgu:a and I?»arbugla. OFher
access to meet impediments to doing business in Antigua
environmental targets and Barbuda include limited intra-

regional transport options, in particular,
problems with intraregional exports and a
lack of vessels operating between islands
in the Caribbean (The Inter-American
Development Bank, 2013).

High cost of electricity Climate change and
inhibit climate adaptation ~ impacts not factored into The high cost of electricity was ranked as
strategies el e oy one of the biggest obstacles to doing
businesses ) L
business across the Organisation of
Eastern Caribbean States (OECS),
% é& according to the Private Sector

g ‘/I:Ilﬂ . ' Assessment Report of Antigua and
g &g @3 Barbuda, and the prices in Antigua and

SO Barbuda are among the highest in the

Access to finance and high  Lack of representation of region. These high rates impede
cost of capital for climate sector in the Business adaptation strategies, including “energy
adaptation projects Alliance to voice priorities

intensive seawater desalination, the
provision of essential services, small
businesses, low- and middle-income households and economic growth (GEF, UNEP and Department of
Environment of Antigua and Barbuda, 2020).” Results of the survey for the Wholesale and Retail sector
show that 83 percent of the consulted businesses strongly agree or agree that energy costs constrain the
growth of small businesses.

Antigua and Barbuda lacks sufficient financial resources and institutional capacity to meet its
environmental targets. In order to meet these targets, Antigua and Barbuda would need supplementary
international support along with multilateral and bilateral agreements. It will require significant access to
external finance which is identified as a major barrier (GEF, UNEP and Department of Environment of
Antigua and Barbuda, 2020).

Capital costs for financing projects (including interest rate, collateral requirements) to address climate
change are high and growing higher each year. At these levels, financing is unaffordable and makes
Antigua and Barbuda particularly vulnerable to climate change impacts.
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According to the Private Sector Assessment Report of Antigua and Barbuda, the private sector has
depended on the government to provide fiscal incentives in order “to conduct almost any kind of business.
This attitude inhibits the private sector from taking calculated risks to take advantage of opportunities.”

High cost of insurance is also a major barrier for the sector. In the context of climate change, the
availability and affordability of insurance is affected (GEF, UNEP and Department of Environment of
Antigua and Barbuda, 2020). Findings from the stakeholder consultations indicate that businesses did
have insurance, although many highlighted that it was expensive (83 percent of respondents strongly
agreed or agreed that their business purchases insurance that covers damage from natural disasters such
as hurricanes). The businesses that had insurance had regular indemnity insurance for their establishment
which would have a natural disaster component and therefore the holder would be able to make a claim
if there is damage. A stakeholder from the grocery stores industry in Barbuda indicated they had insurance
on the supermarket, but it does not include insurance on the actual goods and perishables.

The Public Sector Assessment Report identified barrier to growth, including the fact that at present, there
is no single voice representing the private sector in Antigua and Barbuda, although there is a Business
Alliance (BA), which primarily represents tourism associations.

Results from the stakeholder survey done as part of the KAP analysis indicate that most businesses do not
factor climate change and its impacts into their strategic planning or have in place climate change policies
specific to their businesses.

4.2 Key Entry Points for Climate Adaptation Actions for Antigua and Barbuda’s Wholesale

and Retail Sector: Policies, Strategies, and Planning Frameworks

A collection of documents relating to the Government of Antigua and Barbuda’s policies geared towards
helping the country to adapt to climate change was examined to provide a baseline understanding for the
creation of the Wholesale and Retail Sector Climate Change Adaptation plan. The documents, while not
written specifically about the Wholesale and Retail Sector, provided a wealth of information regarding the
country, economy, and government policies that helped inform the adaptation plan. The documents are
listed in Table 4, followed by discussion of some gleaned information relevant to this adaptation plan.

Table 4 Documents reviewed.

Document Description

Type

Policies e Regional Comprehensive Disaster Management (CDM) Strategy and Programming
Framework 2014-2024 (DRAFT)

e Antigua and Barbuda National Energy Policy (2011)

Planning e Sustainable Island Resource Management Zoning Plan for Antigua and Barbuda

Instruments (including Redonda) (2011)

e Antigua & Barbuda’s 2015-2020 National Action Plan: Combatting Desertification,
Land Degradation & Drought (2015)

e Delivering Transformational Change -2011-2021-Implementing CARICOM
Regional Framework for achieving development resilient to climate change

Legislation e Disaster Management Act, No. 13 (2002)

e Physical Planning Act of 2003

e The Small Business Development Act (2007)
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Document Description

Type

e Renewable Energy Act (2015)

e Environmental Protection and Management Act (2019)
Climate e Antigua and Barbuda’s Initial National Communication on Climate Change (2001)
Change e Antigua and Barbuda’s Second National Communication on Climate Change (2009)
Reports e Antigua and Barbuda’s Third National Communication on Climate Change (2015)

e Adaptation Communication for Antigua and Barbuda (2022)

e Antigua and Barbuda’s First Biennial Update Report (2020)

e Antigua and Barbuda First Intended Nationally Determined Contributions (INDC's)

(2015)

e Antigua and Barbuda Updated Nationally Determined Contribution (2021)

Strategies e Voluntary National Review (VNR) (2021)

e (CCCCC Regional Framework for Achieving Development Resilient to Climate
Change (2009-2015) and its Implementation Plan (2011-2021)

e Medium-Term Development Strategy, 2016 to 2020 (2015) and Update (2021)

e Country Document for Disaster Risk Reduction (2016)

e Vulnerability Impact and Adaptation Analysis in the Caribbean (VIAAC): National
Vulnerability Analysis for Antigua and Barbuda

Other e Antigua and Barbuda Sendai Framework Data Readiness Review

e Private Sector Assessment Report of Antigua and Barbuda

e Antigua and Barbuda GCF Country Programme 2020

The Government of Antigua and Barbuda is fully committed to the implementation of strategies for
sustainability and adaptation in the face of the changing climate (GEF, UNEP and Department of
Environment of Antigua and Barbuda, 2020). As early as 2005, the government has emphasized the need
for climate change considerations to be integrated into all levels of natural hazard management and
physical planning process. A Policy Framework for Integrated (Adaptation) Planning and Management,
which served as guide adaptation to climate change, was initiated. There are 7 sectors, highlighted within
this Policy Framework, but the Wholesale and Retail sector is not included (CARIBSAVE Partnership.,
2014).

The Government also adopted the Comprehensive Disaster Management (CDM) strategy of the Caribbean
Disaster Management Agency (CDEMA) in their policy development and planning, which emphasized
identifying hazards and focused efforts on community level action (Simpson et al, 2012; CARIBSAVE
Partnership, 2014).The Government of Antigua and Barbuda Climate Finance Strategy is the Climate
Change Transformational Program...” intended to guide government and national and international
stakeholders in the approach to the implementation of the UNFCCC and the Paris Agreement and to bring
about transformational change to the country (GEF, UNEP and Department of Environment of Antigua
and Barbuda, 2020).”

“Recognizing the need for immediate liquidity following a natural disaster, the Government has put in
place disaster risk financing strategies and is a member of the Caribbean Catastrophe Risk Insurance
Facility Segregated Portfolio Company (CCRIF SPC; formerly the Caribbean Catastrophe Risk Insurance
Facility) — the world’s first multi-country, multi-peril risk pool based on parametric insurance. The
Government purchases parametric insurance coverage from CCRIF for tropical cyclone, excess rainfall,

23
Antigua and Barbuda’s Adaptation Plan for the Wholesale and Retail Sector



and earthquake from CCRIF and has been a member of CCRIF since its inception in 2007 (GEF, UNEP and
Department of Environment of Antigua and Barbuda, 2020).

According to the DOE website, the government of Antigua and Barbuda has set up the Sustainable Island
Resource Framework Fund (SIRF Fund) as “...the primary channel for environmental, climate mitigation
and adaptation funding from international and domestic sources.” The SIRF Fund provides access to
funding to entities including the private sector (DOE, Antigua and Barbuda, 2022b).

Through the National Adaptation Planning (NAP) Readiness Project 2017—2022, Antigua and Barbuda aims
to “(i) develop adaptation baselines through data collection, compilation, and comprehensive climate
change risk mapping, (ii) conduct Vulnerability Risk Assessments (VRAs) and develop adaptation plans (...),
(iii) conduct Strategic Impact Assessments (SIAs) (...) and prepare the NAP in accordance with national law,
and (iv) develop a sustainable financing strategy to facilitate the development of additional SIAs (DOE
Antigua and Barbuda, 2022c)".

According to the Adaptation Communication for Antigua and Barbuda, the proposed Climate Change
Monitoring, Reporting and Verification (MRV) System Framework (2021) aims to support Antigua and
Barbuda’s efforts towards climate change adaptation and mitigation inter alia by tracking results of
several policies and plans, including the NAP (DOE Antigua and Barbuda, 2022a, 2022c).

The Medium-Term Development Strategy (MTDS) 2016-2020 was completed in 2015 for the years 2016-
2020. It laid out strategies and actions to be undertaken over the medium term to provide with the
guidelines and targets for the country’s long term sustainability goals (GEF, UNEP and Department of
Environment of Antigua and Barbuda, 2020). The MTDS, recently updated beyond 2020, mainstreams
climate change adaptation into development planning (DOE Antigua and Barbuda, 2022c).

The components directly relevant to the Wholesale and Retail Sector and adaptation to climate change
are preserving the environment and building stronger physical infrastructure, economic sustainability,
and, indirectly, the development of Antigua and Barbuda as a “superior tourism destination (The Inter-
American Development Bank, 2013).”

The Government is already working to improve the sustainability of the V.C. Bird International Airport and
seaport infrastructure. A new terminal building for the airport has been completed (GEF, UNEP and
Department of Environment of Antigua and Barbuda, 2020) and the main seaport was redeveloped and
includes a new cruise berth, cargo and logistics facilities, and other amenities (Caricom Today, 2022).

The Government established the Department of the Blue Economy and approved the country’s first
Maritime Blue Economy Plan (MBEP) which presents “priorities and actions to broaden economic
opportunities in sustainable ways towards enhancing economic resilience, improving socioeconomic
standards, and creating opportunities for climate adaptation and reducing vulnerabilities (GEF, UNEP and
Department of Environment of Antigua and Barbuda, 2020).”

The country has adopted an approach termed ‘Build Back Better’ following the devastation caused by
Hurricanes Irma and Maria. The approach includes initiatives to improve construction standards and
support more resilient building code amendments (GEF, UNEP and Department of Environment of Antigua
and Barbuda, 2020).
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Antigua and Barbuda’s Green Climate Fund (GCF) Climate Change Country Programme 2020 (GCF, 2022)
presents the country priorities for support from the GCF and a pipeline of projects that the country would
like to develop. Increasing resilience of buildings through the revision of Building Codes is one of the
adaptation priorities, considering financing for new buildings or retrofitting at reasonable rates for private
homes and businesses (GCF, 2022). Antigua and Barbuda Debt-for-Climate Swap proposed project
considers options for a trilateral Debt for Climate Swap with GCF and the country’s Paris Club member
creditors to “simultaneously ease the country’s external debt obligations and increase investment in
climate change adaptation and mitigation” (GCF, 2022).

The 2030 Agenda for Sustainable Development, the Addis Ababa Action Agenda of the Third International
Conference on Financing for Development, the Sendai Framework for Disaster Risk Reduction 2015-2030
and the Paris Agreement under the United Nations Framework Convention on Climate Change outline a
new development agenda, which implies a profound transformation of the sustainable development
model and the mobilization of both internal and external resources, together with a change in the manner
in which development is pursued and focusing on a more integrated approach to development.

According to the Prime Minister’s Entrepreneurial Development website, “To support MSMEs such as
those in the wholesale and retail trade, the Prime Minister’s Entrepreneurial Development Programme
(EDP) was established to support the creation of new business entities which generate revenues,
employment, and innovation, and is essential for the development of a vibrant micro and small business
sector. The vision of the EDP is to create a supportive business environment that empowers entrepreneurs
to be successful and contribute to national economic development. The mission of the EDP is to provide
entrepreneurs with access to affordable funding, enabling them to deliver quality goods and services to
customers resulting in the creation of wealth to owners and shareholders (The Prime Minister’s
Entrepreneurial Development Programme (EDP), 2022).”

5. Climate Change Context

Antigua and Barbuda is a small island developing state
(SIDS) exposed economically, environmentally, and
socially to projected climate change impacts. Its low-
‘N Severe wind and higher surge lying coastal areas and favorable climate is at r|sI.< due
TOT to sea level rise, extreme heat, stronger hurricane

Climate Projections

= wind and higher surge. Recent extreme climate

14 gvents hav.e highlighted the vulnerability 9f the small

—— Rising sea levels island nation to climate hazards and is a strong

— indicator of future losses if adaptation actions are not
implemented to address projected climate impacts.

— Extreme heat Recent events such as Hurricane Irma caused

significant damage to Barbuda in 2017. On 6

September 2017, Hurricane Irma (category 5 storm)

Sof was one of most damaging storms to hit Antigua and

D ht .
rous Barbuda. Prior to that, no category 5 storm had ever

struck the Northern Leeward Islands. The impact on
Barbuda was particularly severe as the eye of the
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hurricane passed directly over the island; about 80 percent of Barbuda’s buildings were reported to have
been destroyed or severely damaged, the island was deemed uninhabitable, and all Barbuda’s inhabitants
were evacuated to Antigua (OCHA, 2022). Soon after Irma, hurricane Maria affected the island of Antigua
on 18 September 2017. Although Hurricane Maria, another category 5 storm, did not make landfall,
Antigua was exposed to strong winds and associated rainfall. An ACP-EU Natural Disaster Risk Reduction
Program report* on hurricane Irma and Maria’s impacts estimated the recovery needs for Antigua and
Barbuda at $220 million USD which included physical damage and changes in economic flow (e.g., loss of
income, higher operational costs, exceptional expenditures resulting from the need to address immediate
effects of a disaster etc. [OCHA, 2022]).

Figure 10 Damage to Barbuda after Hurricane Irma. Photo credit: Relief/ United Nations Office for the Coordination of
Humanitarian Affairs (OCHA).

“ttps://www.gfdrr.org/sites/default/files/publication/Antigua%20and%20Barbuda%20executive%20summary_print_text%282%29.pdf

26
Antigua and Barbuda’s Adaptation Plan for the Wholesale and Retail Sector



0 110

Figure 11 Wind field model for 1 in 100-year event. Figure 12 Wind field model for hurricane Irma.

3-second gust at 10-meters elevation in open terrain (m/s). Credits: Kinetic Analysis Corporation

For impact analysis to the wholesale and retail sector in Antigua and Barbuda, we used climate change
hazards for current (baseline 2020) and future (2050 and 2100) timeframes from the “National Adaptation
Plan Climate Change Risk Modelling Project” (DOE, Antigua and Barbuda 2021). The following hazards
were considered using current climate conditions and expected future climate conditions (2050 and 2100)
consistent with IPCC scenario defined as RCP 8.5: a. Hurricane Wind and Surge, b. Sea Level Rise, c.
Extreme Heat, d. Drought (Hausfather, 2021).

50 Relative Sea Level Rise + 10% Nuisance Flooding

Sea Level Rise (in feet)
Nw o s 0 o N
o o o o o o

=
o

0.0
2030 2040 2050 2060 2070 2080 2090 2100
Climate Stabilization Scenario (RCP4.5) @ High Emission Climate Scenario RCP8.5)

Figure 13 Sea Level Rise Projections including Nuisance Flooding.
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As a part of the 2021 NAP Climate Change Risk Modelling Project (DOE, Antigua and Barbuda, 2021) wind
and storm surge hazard were modeled for a 1 in 100 year or 1% chance of occurrence event. Exposure
data and vulnerability models were used with the hazard to compute losses from wind and storm surge
losses, downtime, and impacts to key industries. We used the results from the study for hurricane wind
and surge 1 in 100-year event and an RCP 8.5 climate scenario to estimate losses for the Wholesale and
Retail sector. In addition to the 2020 baseline year, the climate change impacts of stronger winds and
higher surge due to the rise of sea surface temperature (SST) were factored into the future climate
analysis. Sea Level rise in the future scenarios also were expected to cause higher waves as such greater
losses along the coast. Change in magnitude of extreme heat relative to the current conditions was also a
major concern for Antigua and Barbuda and it was factored into the impact analysis of the wholesale and
retail sector.

The UK Met Office (UKMO) dynamically downscaled (~12 km resolution) scenarios of three Global Climate
Models (GCMs) (HadGEM2-ES, MPI-ESM-LR, MRI-CGCM3) were used to estimate projected changes to
heat and drought. Results consistently show a warming trend in daily minimum temperatures (DOE,
Antigua and Barbuda, 2021). By the end of the century, annual warming for the islands ranges from ~ 1.4
°C (RCP 4.5) to ~3.4°C (RCP 8.5) (DOE, Antigua and Barbuda, 2021).

Regarding drought, projections from the 2021 NAP Climate Change Risk Modelling Project (DOE, Antigua
and Barbuda, 2021) indicate the number of drought years will increase. Models project an increase of four
more drought years for 2040 to 2069 and nine more drought years for 2070 to 2099 when compared to
the historical period and when averaging across models and RCPs (DOE, Antigua and Barbuda, 2021).

6. Vulnerability Assessment

The vulnerability assessment for the wholesale and retail sector follows a framework that analyses key
components: a. exposure, b. sensitivity and impacts, and c. adaptive capacity (Figure 14). The assessment
provides a list of vulnerabilities and scores that help identify major climate vulnerabilities that need to be
addressed with adaptation actions, based on a qualitative evaluation and scoring, informed by
stakeholder consultations. The vulnerability assessment is performed by hazard. Four hazards were
analyzed: i. Hurricane (storm surge and wind), ii. sea level rise and nuisance flooding, iii. heat (extreme
temperature), and iv. drought. Working with climate scenarios is necessary given the medium- and long-
term timeframe for the NAP process. There are minimal differences between emissions scenarios during
the first half of the century. For a more conservative approach when considering impacts beyond 2050,
we selected Representative Concentration Pathway (RCP) 8.5. It is important to note that beyond the year
2050 the analysis focuses on understanding the overall trends in projected climate hazards and potential
impacts to define adaptation options that are robust enough given the high uncertainty associated with
these projections. Therefore, we selected hazard and risk maps for RCP 8.5 as input for the vulnerability
assessment that show expected changes through time on a decadal basis. In particular, we used the “1%
chance event” for hurricane storm surge and wind, an event that has a 1% probability of occurrence in a
year or a “100-year Return Period event”, which means that it is expected to occur on average once in
100 years. Sea level rise and nuisance flooding results for RCP 8.5 were also used in the analysis. We
analyzed the results for the year 2020 (baseline) and projections for 2050 and the end of the century.
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Figure 14 Vulnerability Assessment and Climate Adaptation.

The Exposure Assessment aims to identify the building and inventory assets relevant to the sector that
are at risk from current and projected climate effects. All the relevant assets were identified and located
to use as input to assess potential impacts to the sector in the following step.

The Sensitivity and Potential Impacts Analysis entails developing a list of impacts to the sector based on
the analysis of the climate scenarios, stakeholder input, a desk review on past events and potential future
impacts of climate change on both the sector and on the general population’s lives and livelihoods and
expert opinion. The exposure assessment and analysis of hazard and risk maps allows to assign a
qualitative score (low, medium, high) to potential impacts (Table 5). The desk review and the stakeholder
input provide additional input for scoring. The output is a scored list of potential impacts and
consequences for the wholesale and retail sector.

Adaptive Capacity is defined as the ability of a system to adjust to climate change (including climate
variability and extremes) in order to moderate potential damages, to take advantage of opportunities or
to cope with the consequences (Least Developed Countries Expert Group, 2012). The result of the
adaptive capacity analysis is a matrix characterizing the sector’s existing capacity to adapt to each of the

impacts identified in the sensitivity analysis. Stakeholder consultations and desk research on policies,
plans, programs, and projects to manage the impacts of climate change relevant to the sector informed
this process. Table 5 presents the criteria used for scoring potential impacts and adaptive capacity.

29
Antigua and Barbuda’s Adaptation Plan for the Wholesale and Retail Sector



Table 5 Potential Impact and Adaptive Capacity Scoring Rubric (adapted from Cal OES, 2020).

Score \ Potential Impact Adaptive Capacity

Low Impact is unlikely based on projected climate | The population, organization (business) or
hazards; would result in minor consequences | asset lacks capacity to manage climate
to the sector. impact; major changes would be required.

Medium Impact is somewhat likely based on projected | The population, organization (business) or
climate hazards; would result in some | asset has some capacity to manage climate
consequences to the sector. impact; some changes would be required.

High Impact is highly likely based on projected | The population, organization (business) or
climate hazards; would result in substantial | asset has high capacity to manage climate
consequences to the sector. impact; minimal to no changes are required.

Note: For extreme cases (e.g., unlikely impact with substantial consequences or highly likely impact with minor consequences) the
scoring system needs to be adjusted to the circumstances using expert opinion and end-user input.

The last step of the vulnerability assessment is Vulnerability Scoring and Ranking. Vulnerability scores are
determined with a Vulnerability Score Matrix (Table 6), through the combination of the individual scores
of both potential impacts and adaptive capacity. Scores were adjusted based on Mentimeter results from
the stakeholder consultation.

Table 6 Vulnerability Score Matrix (Cal OES, 2020).

€ 3
£ & Medium 2
S =
Low 1 2 3
High Medium Low
Adaptive Capacity

6.1 Exposure Assessment

In this section, all assets relevant to the Wholesale and Retail sector are identified to later assess potential
climate impacts (see 6.2). Areas with clusters of buildings pertaining to the wholesale and retail sector
were characterized using multiple data sources (Figure 15 and Figure 16), namely: list of businesses
collected from all available sources with DOE assistance, satellite imagery, building footprints and Google
Earth. Polygons identifying areas with wholesale and retail businesses were then delineated based on the
location of the businesses in the list and of others indexed in Google Earth, the analysis of the size of the
building based on its footprint, and the analysis of development patterns from satellite imagery.

Other assets considered in the analysis that are key for the functioning of the sector are those related to
logistics and imports such as roads, ports, and airports in Antigua and Barbuda. Within Antigua and
Barbuda, critical infrastructure is concentrated in the vicinity of St. John’s, Antigua, including that for
power generation, drinking water, air, and sea transport. There are limited or no alternatives without any
redundancies in these systems.
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Commercial Zones

Figure 15 Identified areas with clusters of buildings pertaining to the wholesale and retail sector in Antigua.
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Figure 16 Identified areas with clusters of buildings pertaining to the wholesale and retail sector in Barbuda.

The key seaport for the islands is located in St. John’s. The islands also have just one international airport
on Antigua and two smaller airfields on Barbuda. The deep-water harbor located in the capital is the main
transit point for trade and handles all the imported cargo (GEF, UNEP and Department of Environment of
Antigua and Barbuda, 2020).” Construction of a new international airport in Barbuda began shortly after
Hurricane Irma in 2017 (Antigua Observer, 2017, 2021).

Although the study does not include site specific building surveys, from ancillary data available, building
footprints, aerial photography, and publicly available photos of buildings, we were able to infer the
characteristics and vulnerability of the structures of the sector by area. Table 7 provides a description of
the typology of wholesale and retail businesses that can be found in different areas of Antigua and
Barbuda (i.e., St John’s Commercial Business District, linear and other compact settlements, warehouse
and industrial areas, and Barbuda), including a discussion on the characteristics of the building structures
and their vulnerability to climate hazards.
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Table 7 Structure types and vulnerability of the wholesale and retail buildings, subsectors, population served, and sample structures by area.

Area

WA&R Subsectors

District

Population served:

population

e  Tourism

St John’s Commercial Business

e Local and all country

Beer, Wine, and
Distilled Alcohol
Beverage Industry

Book Store and News
Dealer

Clothing

Grocery Stores
Industry (retail)

Jewellery, Luggage
and Leather Goods

Office Supplies,
Stationery and Gifts

Sporting Goods,
Hobby, and Musical
Instruments Store

Sample Structures

Structure type and vulnerability

(Imagery source: Google Maps)

Buildings within the St. John’s Commercial Business District (CBD) are
typically low-rise (less than 4 stories) structures. Occasion mid-rise

| structures may be present.

Construction practices are typical in the region. Lateral systems for low-

! rise buildings are predominately wood-framed or masonry (concrete
| block) construction. Roof systems are often wood framed with plywood

or corrugated metal sheathing. Reinforced concrete frames with

1 masonry infill may be found in mixed-use properties, commercial,
1 multi-family, or higher end single-family residential construction.

The degree of hurricane damage is subject to the quality of
construction, age of construction and materials used. Newer buildings
regulated by the Organisation of Eastern Caribbean States (OECS)
building code should be designed for the appropriate wind and uplift

7 forces, therefore significant damage may be mitigated. Older buildings

may see significant damage to the roof covering, roof diaphragm and/or
entire structure if there is failure of vital roof components. Buildings
with improper impact resistance to openings (e.g., shutters) will see
significant damage if perforations occur.

Flood damage is dependent on the elevation of the building, equipment
(MEP) and contents. Even low levels of flooding can cause significant
damage and disruption. Those buildings built above grade (raised

x' foundation, stilts, etc.) may see a significant reduction in damage

compared to neighboring buildings at grade.
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Area

W&R Subsectors

Sample Structures

Structure type and vulnerability

Linear and other compact

settlements (outside St John’s)

Population served:
e  Mostly local
population

Warehouse and industrial areas

Population served:
e  Retail
(Antigua and Barbuda)

businesses

Automobile Industry

Beer, Wine, and
Distilled Alcohol
Beverage Industry

Book Store and News
Dealer

Clothing

Dairy Product,
Beverage Product
and Manufacturing
Industry

Grocery Stores
Industry (wholesale
and retail)

Hardware, Plumbing,
Building Materials
and Supplies

Home Furnishing,
Appliance and
Electronics Industry

Office Supplies,
Stationery and Gifts

(Imagery source: GoogleMaps)

Buildings outside the CBD are typically low-rise, wood-framed or
masonry (concrete block) structures with wood-framed roofs and
metal sheathing. The roof is the most vulnerable component as loss of
roof covering and sheathing is not uncommon. In severe cases, lack of
roof hardware paired with wind uplift will lead to a complete loss.
Debris from surrounding vegetation and structures may cause
perforations in openings that are not protected.

Flood damage is dependent on the elevation of the building. Many
homes may have a raised first floor elevation, therefore mitigating
more significant damage during low flood levels.

Buildings in industrial regions are typically comprised of large
warehouse storage/distribution centers and supporting structures
(e.g., offices). Heights are typically limited to 1 to 2-stories.

Primary structural types include masonry (concrete block) shear walls,

§ concrete frame with masonry infill or light metal with corrugated

metal wall/roof framing.

Damage from hurricane winds is similar to those described for the St.
John’s CBD. Weaknesses in roof framing (poor roof covering, poor roof
nailing and insufficient/non-existent hardware to prevent roof uplift)
and exposed openings may cause significant damage. Wall impacts
from debris to warehouses with corrugated siding may cause
perforations, leading to outward wall/roof pressure and failure of

B additional components.

Significant damage and business interruption can be experienced if
warehouses are not floodproofed.
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Area

W&R Subsectors

Sample Structures

Barbuda

Population served:
Local population
Tourism

Book Store and News
Dealer

Clothing

Grocery Stores
Industry

Hardware, Plumbing,
Building Materials
and Supplies

Home Furnishing,
Appliance and
Electronics Industry

Office Supplies,
Stationery and Gifts

P ik
(Imagery source: Googl

Structure type and vulnerability

eMaps)

Buildings on Barbuda are typically low-rise, wood-framed or masonry
(concrete block) structures with wood-framed roofs and metal
sheathing. The lack of building code enforcement prior to Hurricane
Irma (2017) proved construction is very susceptible to hurricane force
winds. Poor roof framing materials and building methodologies caused
a significant amount of damage to typical residences in the region.
Roofs coverings and entire roofs were blown off. Debris carried by
winds caused significant perforations in building envelopes.

Antigua and Barbuda’s Adaptation Plan for the Wholesale and Retail Sector

35




6.2 Sensitivity and Potential Impacts Analysis

This section presents the results of the sensitivity and potential impact analysis for the following hazards
considered in our analysis: a. Hurricane Wind and Surge, b. Sea Level Rise, c. Extreme Heat, and d. Drought.
The impact analysis is organized around 4 thematic areas or categories: buildings, lifelines/critical
infrastructure, supply chain and economic. These thematic areas are also used to later categorize related
vulnerabilities.

Vulnerability: 4 Thematic Areas

=

oo
ooo
ooo

Oopo=-

Lifelines / Critical

Buildings Infrastructure

Supply Chain Economic

Figure 17 Vulnerability and Potential Impacts Thematic Areas.

Buildings: Mainly physical damage to buildings pertaining to the Wholesale and Retail sector. Impacts
associated to damages to buildings are also included in this category, such as damage to other business
assets (building contents), risk of employee injury/death while in the workplace, and business interruption
due to damage to assets. Examples include physical damage to stock or inventory, to furniture, vehicle
fleet, etc.

Lifelines / Critical Infrastructure: Impacts to lifelines and critical infrastructure that are key to the
functioning of the W&R sector. Impacts under this category include business interruption of wholesale
and retail trade due to accessibility issues, loss of power, outages to water utilities and telecommunication
systems.

Supply Chain: Disruptions to supply chains directly affect the W&R sector, which relies on imports. This
category includes impacts to supply chains due to disruptions of port or airport operations, impacts on
shipping, overseas suppliers, etc.

Economic: Indirect impacts on the W&R sector due to direct impacts on other sectors (e.g., tourism
agriculture) or due to macroeconomic effects. Examples include lost revenue when hotels are closed,
reduction of consumer discretionary spending affecting sales, and reduction in revenue because of
negative impacts on tourism.
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Projected Losses to Buildings in the Wholesale and Retail Sector

In this study, we estimated current and future losses to wholesale and retail buildings for Antigua and
Barbuda. These losses were calculated using risk modeling data from the climate change risk modelling
project (DOE, Antigua and Barbuda 2021) completed by the team. Losses are reported for hurricane wind,
hurricane storm surge, and sea level rise and nuisance flooding using current climate conditions and
expected future climate conditions (2050 and 2100) consistent with IPCC RCP 8.5 scenario (see Figure 18
and Table 8 below).

Antigua and Barbuda - W&R Projected Losses in Millions

(USD)
$1,000
$900 _ .
$800 —@— Hurricane wind
(100 year RP, RCP 8.5)
$700
$600
$500 Hurricane storm surge
100 year RP, RCP 8.5
$400 (100 y )
$300
$200 Sea level rise and nuisance
flooding
51:8 (RCP 8.5)

2020 2030 2040 2050 2060 2070 2080 2090 2100

Figure 18 Projected losses in Millions (USD) for the Wholesale and Retail sector in Antigua and Barbuda.

Table 8 Projected losses in Millions (USD) for the Wholesale and Retail sector in Antigua and Barbuda.

Hazard Projected Losses to W&R
sector in Millions (USD)

for Antigua and Barbuda

Hurricane wind 2020 485
(100-year RP, RCP 8.5) 5050 648

2100 926
Hurricane storm surge 2020 64
(100-year RP, RCP 8.5) 2050 109

2100 255
Sea level rise and nuisance 2020 3
flooding 5050 B
(RCP 8.5)

2100 48

Note. For extreme heat and drought, losses are not modelled, and economic impacts are discussed in
sections below.

In the following sections we present more detailed impact analyses for each of the climate hazards
including impacts to lifelines/critical infrastructure, supply chain and the economy.
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Hurricane Impact Analysis
Table 9 List of Hurricane Impacts to Wholesale and Retail Sector by Thematic Area.

Hazard

Hurricane-
Wind and
Surge

>

d

o

Thematic Area

Buildings

Impacts

Physical damage to W&R commercial buildings and warehouses due to

hurricane storm surge

Physical damage to W&R commercial buildings and warehouses due to
hurricane wind

Physical damage to W&R assets (other than buildings) due to storm surge:
stock/inventory, furniture, vehicle fleet, etc.

Physical damage to W&R assets (other than buildings) due to wind:
stock/inventory, furniture, vehicle fleet, etc.

Cleaning costs

Risk of employee injury/death (assessed while in workplace)

W&R Business Interruption (BI) due to damaged buildings and other assets

Lifelines

W&R Bl due to accessibility issues (damage/closure of roads) caused by storm
surge: Inability to deliver/receive goods, inability of employees to arrive to
work

W&R Bl due to accessibility issues (impassable roads due to debris, down
power lines, etc.) caused by wind

W&R Bl due to loss of power

W&R Bl due to outages to water utilities (potable water, sewage)

W&R Bl due to outages to telecommunication systems

Supply Chain

Disruptions to supply chains due to impacts on airport operations
Disruption to supply chains due to ships bypassing the islands during storms

Disruption to supply chains when hurricanes affect overseas suppliers

Disruptions to supply chains due to impacts on port operations

Economic

Businesses impacted indirectly through customers being affected (sales) and
inability of employees to attend work (operations)

Reduction of consumer discretionary spending impacting the sale of some
non-essential products (e.g., wine and spirits, gourmet items, jewelry, books,
vehicles, etc.)

Lost revenue when hotels are closed

Impacts related to Buildings

Projected losses for the Wholesale and Retail building stock are presented on Table 10. Regarding
hurricane wind, most of the losses of the wholesale and retail sector in Antigua are concentrated in St
John's (Figure 19 and Figure 22). Maps showing the spatial distribution of storm surge losses by decade
(Figure 24) indicate that wholesale and retail buildings in St John’s are likely to be heavily damaged for
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the 100-year event by 2050 (for RCP 8.5). In Barbuda, projections show most buildings of the sector will
be at risk of both wind (Figure 23) and storm surge (Figure 25).

Table 10 Projected losses to the Wholesale and Retail sector structures for Hurricane wind and storm surge for the 100-year return
period event, RCP 8.5.

Projected Losses to W&R
sector in Millions (USD)

for Antigua and Barbuda

485
(100-year RP, RCP 8.5) 2050 648
2100 926

Hurricane storm surge 2020 64
(100-year RP, RCP 8.5) 2050 109
2100 255

Impacts related to Lifelines

We analyzed accessibility to wholesale and retail buildings by identifying potentially flooded and damaged
roads due to storm surge. In Antigua, some coastal roads in St John’s may be affected near the port. In
Barbuda, accessibility to port may be affected by storm surge. Past hurricanes have caused important
damage and losses to roads, which account for the vulnerability of these infrastructure. Hurricane Irma
caused damages to the crushed limestone road network including 73 miles of roadway in Antigua and 5
miles of the Barbuda network (Antigua and Barbuda, 2017).

For other lifelines (power, water, and telecom) we relied on available studies to assess their climate risk.
We then evaluated the impact that potential service disruptions may cause to the wholesale and retail
sector. This part of the assessment rested on the input received during the stakeholder consultations as
well as on expert opinion.

The GCF study entitled “Climate Change Adaptation in the Caribbean” (Solaun et al., 2018) reports that
the energy-based infrastructure in Antigua and Barbuda are very vulnerable to hurricane impacts. Power
stations, above ground transmission and distribution lines and poles can suffer significant damage from
high winds and are therefore considered at high risk. The study also assesses the projected risk of
hurricane damage to water infrastructure (water treatment and desalination plants, storage tanks, pipe
network) as high. Likewise, projected damage to telecom infrastructure is considered high.

Results from the Mentimeter exercise indicate that the sector’s vulnerability to power disruption is
medium/high. Similar scores were given to impacts to operations from impassable roads and disruption
to water and sewage systems (Figure 20). It is worth noting that some businesses are more dependent on
electricity than others and that long outages do not only cause business interruption but can also affect
inventory. For example, after Irma a major supermarket in Barbuda remained without power and had to
close. Perishable goods were either lost or handed out freely and the financial impact was “high.”
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Respondents valued as a high vulnerability the increase in the intensity (and possibly frequency) of

hurricanes that make the telecom systems in Antigua and Barbuda more vulnerable to impacts that can
affect W&R operations (Figure 20).

Loss (USD in Million)
[Jo

Mo-s

5-10
[J10-25

[ 25 - 50

{1l 50 - 100

M 100 - 200

M 200

Figure 19 Projected hurricane wind losses for the Wholesale and Retail sector for the 100-year return period event (RCP 8.5) for
the year 2050.

Respond to these statements - and share with us the level ~ “Vertimt
of potential impacts on your business

Business sales and operatlons are affected by hurncane |mpoctson - \

Anincrease in the intensity and possibly frequency of hur
the water and sewage systems more. vulnerable, which can affect W&R

Anincrease in the intensity and possibly frequency § Lurricanes makes

the telecom systems more vulnerable to CC, which can affect W&R

ogrotlons. @

Humcanes dlrectly Impclctlng Antlgua and Barbudo cause dlsruptoons to

Low Impoct
High Impact

Figure 20 Results from the Mentimeter assessment with stakeholders from the Wholesale and Retail sector for hurricane impacts
(July 2022).
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Supply Chain Impacts

Regarding supply chain impacts due to disruption to airport operations, the V.C. Bird International Airport
(Antigua) is a modern facility, and results from the National Adaptation Plan Climate Change Risk
Modelling Project (DOE, Antigua and Barbuda, 2021) did not project significant damage. The Codrington
Airport (Barbuda) experienced significant damage during Hurricane Irma, forcing its closure to commercial
traffic, and required extensive roof and interior repairs, and runway rehabilitation (Antigua and Barbuda,
2017). Some businesses that participated in the consultations indicated that they receive shipments by
air “at least twice a week”. Overall, they ranked their vulnerability to disruptions to supply chains due to
impacts on airport operations as medium (Figure 21).

Respond to these statements - and share with us the level ~ “Vetmt
of potential impacts on your business

There is a higherrisk of employee injury/death associated with more

dcmagina hurricanes @ |
|

Business interruption to broader W&R trade operations will become
a concern due to hurricane damage to buildinagand other assets

Accessibility issues will be amajor concern in coastal roads and main
roads in areas of high storm surge and wind dama

Hurricanes can cause disruptions to supply chains due to impacts
on airport operations, affecting W&R trade .

Low Impact
High Impact

Hurricanes cause disruptions to supply chains due to impacts on

Eort ogerations offectinﬁ W&R trade @
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Figure 21 Results from the Mentimeter assessment with stakeholders from the Wholesale and Retail sector for business
interruption impacts (July 2022).

The Port of St. John’s was deemed to be high risk for storm surge due to the elevation of the buildings on
site (DOE, 2021). Hurricane Irma caused damages to both ports, St. John’s in Antigua and the main cargo
and ferry pier south of Codrington Barbuda, exposing their high vulnerability to hurricane risk (Antigua
and Barbuda, 2017). Businesses also indicated their vulnerability was medium-high to disruptions to
supply chains due to impacts on port operations, affecting W&R trade (Figure 21).

Hurricanes directly impacting Antigua and Barbuda cause disruptions to supply chains due to impacts on
shipping operations affecting W&R trade (ships often bypass the islands during storms). In addition, supply
chains can also be disrupted when hurricanes affect overseas suppliers. Businesses characterized these
vulnerabilities as high because they indicated most of their inventory is imported (both by sea and by air)
(Figure 20). Some businesses indicated that they have suppliers in other islands in the region and
consolidators in Florida, United States.
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Figure 22 Projected hurricane wind losses for the Wholesale and Retail sector for the 100-year return period event (RCP 8.5) for Antigua.
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Figure 23 Projected hurricane wind losses for the Wholesale and Retail sector for the 100-year return period event (RCP 8.5) for Barbuda.
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Figure 24 Projected hurricane storm surge losses for the Wholesale and Retail sector for the 100-year return period event (RCP 8.5) for Antigua.
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Figure 25 Projected hurricane storm surge losses for the Wholesale and Retail sector for the 100-year return period event (RCP 8.5) for Barbuda.
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Stakeholders in both Antigua and Barbuda also mentioned that inter-island commerce and movement is
critical and there are sometimes difficulties after hurricanes in transporting goods (e.g., boats have been
damaged, run aground, etc.).

Economic Impacts

The identification and analysis of these impacts relied on the input received during the different
stakeholder consultations, which include the quantitative online survey, comments received during the
meetings, and more quantitative input from the Mentimeter activities. Identified impacts under the
economic category include indirect impacts to businesses through customers being affected, which
impacts sales, and inability of employees to attend work, which impact operations. Results from the
guantitative survey showed that 56% of respondents strongly agreed or agreed that when there is bad
weather employees do not turn up for work and that 94% of respondents strongly agreed or agreed that
when there is bad weather fewer customers visit the establishment (Figure 26). These impacts were
therefore assessed as high.

o

10 20 30 40 50 60 70 80

Adverse weather events such as rainfall and
hurricanes have reduced my sales in the past

My business was negatively impacted by Hurricane
Irmain 2017

When there is bad weather, employees do not turn
up for work

When there is bad weather, fewer customers visit the
establishment

My business has closed for a few days more than 3 -4
times in the last five years due to adverse weather...

Climate change is affecting the wholesale and retail
sector in Antigua and Barbuda

Climate-related events (hurricane, wind, rainfall)
affect my ability to obtain needed inventory

M

Sales increase after a climate related event (wind,
rainfall, hurricane)

B Strongly Agree (%)  H Agree (%) Neutral (%) Disagree (%) M Strongly Disagree (%)

Figure 26 Responses from online survey: Impacts of climate change.

The reduction of consumer discretionary spending impacting the sale of some non-essential products
(e.g., wine and spirits, gourmet items, jewelry, books, vehicles, etc.) was also identified in the earlier
stakeholder meetings as an impact that affected the sector after extreme events. In addition, 83% of
respondents of the online survey strongly agreed or agreed that adverse weather events have reduced
their sales in the past (Figure 26).
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One of the problems and challenges created by climate change identified by the wholesale and retail
stakeholders was the loss of revenue when hotels are closed due to hurricanes and other causes e.g.,
seaweed/Sargassum. Businesses characterized this impact as high. Likewise, hurricane impacts to resorts
are projected to be significant.

Sea Level Rise and Nuisance Flooding Impact Analysis
Table 11 List of Sea Level Rise and Nuisance Flooding Impacts to W&R Sector by Thematic Area.

Thematic
Area

Impacts

Sea Level | Buildings

Rise
t 11 Physical damage to W&R assets (other than buildings):
—— stock/inventory, furniture, vehicle fleet, etc.

Physical damage to W&R commercial buildings and warehouses

W&R Bl due to damaged buildings/contents

Lifelines WA&R BI due to accessibility issues: Impact on operations due to

impassable roads, inability to deliver/receive goods, inability of
employees to arrive

W&R Bl due to loss of power
W&R Bl due to outages to water utilities (potable water, sewage)

W&R Bl due to outages to telecom systems

Supply Chain | Disruptions to supply chains due to

- Port operations disruption

- Airport operations disruption

Economic Lost revenue when hotels are closed

Beach loss to sea level rise and beach erosion

Impacts related to Buildings

Sea level rise and nuisance flooding are projected to affect coastal wholesale and retail buildings in
Antigua and Barbuda (Figure 30 and Figure 31). Retail buildings in Saint Paul parish in Antigua are
projected to be particularly affected. Contents in these buildings may be damaged. Table 12 presents the
total projected losses to the buildings of the sector for sea level rise and nuisance flooding for RCP 8.5 and
different decades. Stakeholders from the sector assessed their vulnerability as medium-high to business
interruption to broader W&R trade operations due to damage to buildings and other assets.

Table 12 Projected losses to the Wholesale and Retail sector structures for sea level rise and nuisance flooding for RCP 8.5.

Hazard Projected Losses to W&R
sector in Millions (USD)

for Antigua and Barbuda

Sea level rise and nuisance 2020 3

flooding

(RCP 8.5) ALY 12
2100 48
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Impacts related to Lifelines

Some areas may become isolated during floods. The coastal area in Saint Paul parish may become
inaccessible when flooded, impacting operations of retailers in the area (Figure 27). Businesses in Jolly
Harbour may experience similar conditions (Figure 28). Businesses ranked this vulnerability as
medium/high.

Figure 27 Sea level rise and nuisance flooding (RCP 8.5) in Saint Paul Parish.

Electrical power building assets were identified as increasing significantly in risk due to coastal proximity
(DOE 2021; Solaun et al., 2018). Information collected during stakeholder meetings indicate that the
sector’s vulnerability to power disruption is medium/high. As previously mentioned, it is worth noting that
some businesses are more dependent on electricity than others and that long outages can also affect
perishable goods.

Increased SLR may lead to a higher risk of flooding of coastal and underground infrastructure, as well as
erosion or flood damage to exposing cables. Rising sea levels also increases the risk of saline corrosion of
coastal telecommunications infrastructure (Solaun et al., 2018). Information collected during stakeholder
meetings indicate that the sector’s vulnerability to telecom disruption is high.

Supply Chain Impacts

The Portin St John's is deemed to be at high risk of sea level rise and nuisance flooding due to the elevation
of the buildings on site and projected to be affected by 2030 (RCP 8.5). Risk to the airport in Antigua is
low. Stakeholders in both Antigua and Barbuda mentioned that inter-island commerce and movement is
key and there are sometimes difficulties after events in transporting goods.
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Figure 28 Sea level rise and nuisance flooding (RCP 8.5) in Jolly Harbour.

Economic Impacts

As mentioned in the hurricane impacts section, one of the problems and challenges created by climate
change identified by the wholesale and retail stakeholders was the loss of revenue when hotels are closed
due to multiple causes. The study entitled “Climate Change Adaptation in the Caribbean” estimated
rebuild costs of tourist resorts projected to be between 18% and 85% of GDP in 2080 for 1m and 2m sea
level rise respectively. This would cause significant impacts to the wholesale and retail businesses that
depend on tourism, as shown by the results of the Mentimeter assessment (Figure 29). In addition, beach
loss to sea level rise is projected to be high in Antigua and Barbuda by 2050 (Rozenberg et al., 2021) and
may exacerbate this problem, directly affecting tourism and indirectly the wholesale and retail sector.

Extreme Temperature (Heat) Impact Analysis

During the first round of stakeholder meetings businesses in the retail sector expressed their concern
about the effects of heat, which were already affecting some of them this summer. Identified impacts
were all “economic”.
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Table 13 List of Heat Impacts to W&R Sector by Thematic Area.

Thematic

Hazard Impacts
Area P

Heat Economic Fewer customers and potential closure of retail shops
Increase in operational costs (higher electricity use for Air Conditioning
— and A/C maintenance)

Respond to these statements - and share with us the level ~ “Ventmet
of potential impacts on your business

After extreme events, consumers have reduced
discretionary spending, impacting the sale of some

groducts q

WA&R businesses lose revenue when hotels are closed

Retail shops lose business because customers avoid

wolkina due to @igh temperatures

Operational costs increase because of higher electricity
use for air conditioning due to higher temperatures 48

Low Impact
High Impact

Figure 29 Results from the Mentimeter assessment with stakeholders from the Wholesale and Retail sector (July 2022).

Stakeholders mentioned that extreme heat has impacts especially in the town: it discourages persons (i.e.,
potential customers) from walking around in town, resulting in fewer customers. During consultations, a
business owner indicated their shop in town was closed during summer because of this effect. Results
from the Mentimeter exercise during the second stakeholder consultations indicated that businesses
consider these impacts as low (Figure 29). There was a consensus among consulted businesses, regardless
of the subsector, on the high operational costs associated to the use of A/C, which is an impact they are
already experiencing during heat waves. Higher electricity costs and maintenance costs are projected in
the future due to the increased use of air-conditioning because of higher temperatures. Businesses rated
these impacts as high.

Drought Impact Analysis

Water scarcity due to droughts creates challenges in water accessibility primarily to the tourism and
agricultural sectors in Antigua and Barbuda (O’Marde, 2016). Identified impacts from drought to the
Wholesale and Retail sector are “economic”, i.e., impacts to W&R sector due to direct impact of climate
change on tourism and agriculture.
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Table 14 List of Drought Impacts to W&R Sector.

Thematic

Impacts
Area P

Economic Loss of income and loss of potential future income to the tourism sector
affect W&R due to water restrictions and extreme conditions
Reduction in crop yield and impacts on livestock health affect food
supply negatively affect grocery stores and wholesalers

The report “Drought Hazard Assessment and Mapping for Antigua and Barbuda” (OAS, 2001) discusses
several ways in which droughts affected tourism in Antigua and Barbuda in the past. We will mention here
those that are relevant to the wholesale and retail sector: Shortening of vacation because of water
shortages and related inconveniences and affected general quality of the visitor experience that can
impact negatively on decisions to make return visits or recommend the destination to friends. These
impacts resulted in direct loss of income to the tourism sector as well as a loss of potential future income
from return visits or from potential visits from friends. This loss of income in the tourism sector translates
into a loss of income of the wholesale and retail sector. In addition, water restrictions and extreme
conditions can also limit growth of the tourism sector (ADB, 2015), which in turn may affect the W&R
sector. It is important to note that advancements have been made in Antigua and Barbuda in recent years
to increase water availability, especially during droughts to avoid these adverse effects. More details are
provided in the adaptive capacity section.

The same report (OAS, 2001) also states that past droughts adversely affected food supply nationally,
causing shortages in agricultural produce and meats due to the reduction in crop yield, along with
deteriorated livestock health and livestock mortality. An 18 percent of agricultural yield loss is projected
by 2050 (Rozenberg et al., 2021). These impacts negatively affect grocery stores and wholesalers of
agricultural products.
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Figure 30 Projected losses for the Wholesale and Retail sector for sea level rise and nuisance flooding (10% probability of occurrence) for RCP 8.5 for Antigua.
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Figure 31 Projected losses for the Wholesale and Retail sector for sea level rise and nuisance flooding (10% probability of occurrence) for RCP 8.5 for Barbuda.
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6.3 Adaptive Capacity Analysis

The goal of the adaptive capacity analysis is to characterize the sector’s current ability to cope with climate
impacts. The analysis was based on the stakeholder consultations, KAP analysis, and the review of relevant
existing policies, plans, and/or programs. Results are presented by type of impact since most apply to all
climate hazards.

Adaptive Capacity for Impacts related to Buildings

The building stock of Antigua and Barbuda contains a combination of both aging and non-code compliant
construction (DOE, Antigua and Barbuda 2021). The capacity of commercial buildings to withstand the
increasing impacts of climate hazards may be therefore limited by the lack of the modern-day building
code standards established to ensure more resilient construction. We have provided more detail on the
vulnerability of the structures of the wholesale and retail sector in Section 6.1 on Table 7.

Both the online survey and the focus group discussions showed that wholesale and retail businesses were
aware of climate change and their impacts, as well as impacts on their business operations. Participants
were less aware of how the private sector could adapt to a changing climate and the various actions that
they could take. They were also not knowledgeable on the plethora of disaster risk financing instruments
that can be used to hedge against the impacts of natural hazards. They were, however, aware of insurance
but more specifically indemnity insurance as well as business interruption insurance. The awareness of
climate change and its impacts also was evident in terms of the focus on preparedness by business to
reduce the impacts of oncoming storms as well as actions related to general preparedness for the annual
hurricane season.

The survey and focus group discussions showed that there were fewer actions being undertaken to
climate proof their businesses, primarily related to inadequate understanding of how to do that. A
business owner in Barbuda mentioned that having gone through Hurricane Luis in 1995, he made
improvements the year before Irma by replacing the roof with a concrete roof and, thus, avoided
damages. He also mentioned that some Barbudans have attached a room with a concrete roof to houses
to protect themselves. Participants from Antigua were aware of the use of shutters in the island. A
participant from Barbuda indicated he had not seen the use of shutters and that there is lack of plywood
to protect windows: Before Irma there were two hardware stores, now only one.

Regarding risk transfer (Figure 32), some businesses did have insurance, although many highlighted that
it was expensive. One participant indicated that climate change and increased claims have resulted in
premiums increasing, which has resulted in reducing the amount of insurance carried by the company and
the corresponding increase in risk assumed by the company. Another participant mentioned they did not
carry insurance but were assessing options now. The insurability gap may be higher in Barbuda.
Participants also mentioned the difficulty of accessing loans post disaster when their property may be
compromised, and some mentioned the need for grants from government.
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Figure 32 Responses from online survey — Risk Transfer Practices of the Wholesale and Retail Sector.

Adaptive Capacity for Impacts related to Lifelines

Participants of the second focus group discussion indicated that most businesses have generators for
backup power and have not experienced issues with fuel availability in the past. One business owner in
Barbuda mentioned that motivated by the impacts of Irma, he recently purchased a generator to reduce
the spoilage of perishables. However, participants were concerned about potential fuel shortages and
higher costs in the future. The nation still imports all of its fossil fuels. These include Heavy Fuel Qil (HFO),
diesel, Liquified Petroleum Gas (LGP), jet fuel and gasoline (GEF, UNEP and Department of Environment
of Antigua and Barbuda, 2020).

Businesses also indicated that most transactions are in cash or check, so impacts to telecommunications
networks mainly affected them because of the outages in phone communications and internet.

One company — the only multi-national company in the first set of focus groups — had business
interruption insurance. Another company had business interruption insurance in the past but had given it
up since the business was rarely closed for more than a few days following a climate related disaster.

Adaptive Capacity for Supply Chain Impacts

While 78 percent of respondents indicated that they consider how their business operations may
negatively impact the natural environment, 61 per cent of respondents strongly disagreed or disagreed
that the words “climate change” are included in their company’s business plan, with another 22 per cent
neither agreeing or disagreeing and only 17 percent of respondents agreeing that climate change is
included in their business plan (Figure 33). One can therefore infer that most businesses do not factor
climate change and its impacts into their strategic planning or have in place climate change policies
specific to their businesses.
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Figure 33 Responses from online survey — Linkages between Business Operations and Climate Change.

Adaptive Capacity for Economic Impacts

The interest in developing an adaptation plan for the sector is an indication that companies do have an
interest in adapting but need support to do so. The online survey for example indicated that 56 per cent
of respondents neither agreed nor disagreed about employing climate change adaptation practices in
their businesses with 39 per cent agreeing that they did employ risk reduction and climate change
adaptation strategies in their businesses (Figure 34). Notwithstanding, 72 percent of respondents strongly
agree or agree that they are concerned about the impact of climate change on their business. One can
infer that one of the barriers to implementing adaptation practices in the sector relates to the lack of
knowledge of an array of adaptation practices.
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impacts of climate change in Antigua and Barbuda

The private sector has a role to play in addressing F

climate change
My business currently employs climate change

practices and disaster risk mitigation practices to =

reduce risk and potential impacts

B Strongly Agree (%) B Agree (%) ™ Neutral (%) Disagree (%) M Strongly Disagree (%)

Figure 34 Responses from online survey — Roles and Responsibilities for Climate Change Adaptation.
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Regarding economic impacts to the Wholesale and Retail sector due to drought, Antigua and Barbuda has
shown some adaptive capacity during past events. The Country Document for Disaster Risk Reduction
(O’Marde, 2016) states that “the country does experience prolonged effects resulting in severe socio-
economic impacts to a lesser extent. This is due to several factors, namely; The majority of the water
supply is not from surface reservoirs and ground wells but desalination plants. Most residences are built
with water storage capacity such as cisterns and water tank in accordance with the national Building Code,
enforced by the DCA, enabling them to cope with extended periods of limited water supply and rationing”.
Three new reversed osmosis plants have been commissioned by Antigua Public Utilities Authority (APUA)
Water Department, with two plants completed in 2022 and one expected to be functional during 2023.
APUA’s Water Business Unit operates seven reverse osmosis plants —one on Barbuda and six on mainland
Antigua (Antigua Observer, 2022).

6.4 Vulnerability Ranking and Score

Table 15 below provides a compilation of the vulnerabilities identified for the wholesale and retail sector.
Vulnerability descriptions and scores (see Table 6 for score definition) are presented by the four thematic
areas of buildings, lifeline/critical infrastructure, supply chain, economic and by hazard. The vulnerability
descriptions are formulated in the form of concise, plain-English statements that summarize the
vulnerability assessment and that can be understood by all stakeholders and decision-makers (Cal OES,
2020, US Department of Homeland Security, 2019). Underlying analyses and data that support the
definition of these vulnerabilities are provided in the sections above. Potential impacts and the adaptive
capacity of the sector to respond to these impacts (as described in sections 6.2 and 6.3), determine the
vulnerability scores that help identify major climate vulnerabilities. Vulnerabilities are then ranked based
on this score. Given that the analysis resulted in many vulnerabilities having the same scores, the
prioritization of adaptation options was informed by the vulnerability score and not the rank (e.g.,
vulnerability ranked number 1 and vulnerability ranked 8 both have a score of 5 and so both have equal
importance when assessing adaptation options that address them). The ranking is provided as a means to
order and visualize these vulnerabilities to identify major ones. The approach to addressing climate
change for the sector must be flexible to cover this wide range of vulnerabilities across the 4 thematic
areas and hazards.
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Table 15 Wholesale and Retail Sector Vulnerability Ranking and Scores

Vulnerability
Ranking

Hazard

Thematic Area

Vulnerability Description

Vulnerability
Score

1 Hurricane Buildings Wholesale and retail buildings in Antigua and Barbuda are likely to be damaged by wind from hurricanes and impacts
are projected to become more severe by 2050. 5
2 Hurricane Lifeline / Critical | Anincrease in the intensity (and possibly frequency) of hurricanes makes the telecom systems in Antigua and Barbuda
Infrastructure more vulnerable to impacts, which in turn can affect W&R operations. 5
3 Hurricane Supply Chain Hurricanes directly impacting Antigua and Barbuda cause disruptions to supply chains due to impacts on shipping
operations affecting W&R trade. Hurricanes impacting overseas suppliers cause disruptions to supply chains affecting
W&R trade in Antigua and Barbuda. 5
4 Hurricane Economic Business sales and operations are affected due to hurricane impacts on customers and employees. =
5 Multi- Economic After extreme events, consumers have reduced discretionary spending impacting the sale of some products.
hazard 5
6 Hurricane Economic W&R businesses lose revenue when hotels are closed. More intense, and possibly more frequent hurricanes may
aggravate this situation, as well as potentially disrupt the cruise industry, reducing the economic opportunities for local
retailers. 5
7 Sea Level | Economic Under sea level rise projections, beach will be lost to sea and erosion is expected to accelerate. This phenomenon
Rise directly affects the profitability of the tourism sector and may indirectly affect W&R businesses. 5
8 Heat Economic Operational costs increase because of higher electricity use for Air Conditioning and A/C maintenance due to higher
temperatures. 5
9 Hurricane Buildings Wholesale and retail buildings in St John's and other coastal areas are likely to be damaged by storm surge from
hurricanes, and impacts are projected to become more severe by 2050. 4
10 Hurricane Buildings Wholesale and retail inventory and business-related assets in Antigua and Barbuda are likely to be damaged by 4
hurricanes and impacts are projected to become more severe by 2050.
11 Hurricane Buildings Business interruption to broader W&R trade operations will become a concern due to hurricane damage to buildings
and other assets. 4
12 Hurricane Lifeline / Critical | Accessibility issues will be a major concern in coastal roads and main roads in areas of high surge and wind damage.
Infrastructure Impassable roads due to floods, debris, and damage from hurricanes impact W&R operations and are likely to worsen 4
in the future.
13 Hurricane Lifeline / Critical | Anincrease in the intensity (and possibly frequency) of hurricanes makes power infrastructure in Antigua and Barbuda
Infrastructure more vulnerable to impacts, which can affect W&R operations. 4
14 Hurricane Lifeline / Critical | An increase in the intensity (and possibly frequency) of hurricanes makes the water and sewage systems in Antigua
Infrastructure and Barbuda more vulnerable to impacts, which in turn can affect W&R operations. 4
15 Multi- Economic Higher customs clearing costs are projected for W&R establishments with more frequent climate hazards.
hazard 4
16 Hurricane Supply Chain Hurricanes cause disruptions to supply chains due to impacts on port operations affecting W&R trade. 4
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Vulnera.blllty Hazard Thematic Area Vulnerability Description IR 17
Ranking Score
17 Sea Level | Lifeline / Critical | Power generating stations located on the coastline are highly vulnerable to impacts resulting from frequent flooding
Rise Infrastructure and sea level rise, likely affecting W&R businesses. 4
18 Sea Level | Lifeline / Critical | Rising sea levels and frequent flooding increases the risk of damage of coastal and underground telecom infrastructure,
Rise Infrastructure affecting telecommunications and W&R operations. 4
19 Sea Level | Supply Chain Rising sea levels and frequent flooding increases the vulnerability of ports in Antigua and Barbuda. The risk of disruption
Rise to port operations is expected to increase in the medium term. 4
20 Drought Economic Water restrictions and extreme conditions have a negative impact on tourism and limit growth of tourism, this in turn
may affect the revenue of the W&R sector. 4
21 Hurricane Supply Chain
Hurricanes can cause disruptions to supply chains due to impacts on Airport operations affecting W&R trade. 3
22 Multi- Buildings Higher cleaning costs are projected for W&R establishments with more frequent climate hazards.
hazard 3
23 Hurricane Buildings Higher risk of employee injury/death associated with more damaging hurricane hazard. 3
24 Sea Level | Buildings Sea level rise and frequent flooding are likely to affect coastal W&R buildings. Wholesale and retail inventory and
Rise business-related assets in Antigua and Barbuda will be at higher risk of damage due to sea level rise and frequent 3
coastal flooding.
25 Heat Economic Fewer customers and potential closure of retail shops because customers avoid walking due to the high temperatures.
Affects mostly businesses in town. 3
26 Drought Economic Reduction in crop yield and impacts on livestock health affect food supply, affecting wholesalers and retailers of these
products. 3
27 Sea Level | Lifeline / Critical | Some areas with W&R businesses may become completely inaccessible during coastal flood events due to flooded or
Rise Infrastructure damaged roads, which will be progressively exacerbated through time due to climate change. 2
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7. Adaptation Actions

The Adaptation Plan for the Wholesale and Retail sector has been designed to support the development
and implementation of an effective sectoral adaptation strategy and action plan to form part of Antigua
and Barbuda’s National Adaptation Plan (NAP), and it is ultimately designed to reduce vulnerability and
enhance resilience of the wholesale and retail sector to climate change. Proposed adaptation actions
contribute to four key areas, see Figure 35 below.

Adaptation Actions: 4 Key Areas

|_ oo
= g|oojo
I ﬂ(ﬂ 1|oo|o
= 0Tl
Physical Adaptation and Climate-Proofing
Policy Planning Wholesale & Retail
Buildings
Financing and Financial Training, Capacity Building,

Instruments for Adaptation =~ Knowledge Transfer for
Climate Adaptation &

Business Continuity Planning

Figure 35 Adaptation Actions Key Areas

In addition to the ranking of adaptation actions presented in this section, information is provided
regarding relative cost, the presence of co-benefits and the action timeframe (achievable in the short,
medium- or long-term). Co-benefits considers whether the action would have positive impacts on other
sectors or systems, including on vulnerable populations or the environment/ecosystems (Least Developed
Countries Expert Group, 2012). Costs were evaluated based on the definition in Figure 36 and were
adapted for action areas.

Relative Cost Description
Category .
3 Relatively straightforward to implement, either simple changes on the ground

or adoption of new regulations/guidelines etc.

SS Relatively small-scale projects on the ground that can be implemented with
modest design and planning requirements.

SsS Intermediate scale efforts, more spatially extensive, and or requiring more
engineering design, scientific development, and or
planning/institutional/regulatory changes than in the above two categories.

$SSS Major new infrastructure development with significant new design, planning
and permitting requirements and or requiring additional
planning/institutional/ regulatory changes than in the above three categories.
Figure 36 Relative cost categories (adapted from ADB 2015).
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7.1 Physical Adaptation and Policy Planning for Wholesale & Retail
This category highlights adaptation actions to improve resilience and reduce
= vulnerability of the built environment. The aim is to ensure that potential
I climate change impacts are factored in building and infrastructure design,
» construction principles, and locational decisions. They include structural and
Physical Adaptation and engineering options to harden infrastructure as well as urban planning
Policy Planning instruments such as land-use planning and the development, application, and

enforcement of building codes.

Table 16 Physical Adaptation and Policy Planning Actions for Wholesale & Retail.

Ranking \ Action Co-benefit Cost Timeframe

1 Building code implementation and enforcement Yes SSS Medium-
Long

2 Building retrofit programs Yes SSS Medium

3 Building elevated structures Yes SS Medium-
Long

4 Zoning / land use planning Yes S$SSS | Long

5 Encouraging and incentivizing the use of pervious and | Yes SS Short

climate-smart surfaces in new development
6 Performing a detailed study to harden port Yes S Short

Opportunities for private sector action

Although much of the physical adaptation actions are capital intensive and long-term initiatives that
require significant public sector involvement, the private sector can contribute in multiple ways.
Private sector can participate in adaptation planning by prioritizing investments for physical adaptation
and/or making new investments into climate resilience projects.

Private sector can follow best practices and deliver quality projects while balancing resource efficiency.
There are several examples (Gassner et al., 2009) when private sector is involved in public projects,
there is increased efficiencies.

Private sector management teams can help aligh company strategies with climate change adaptation
and resilience building objectives and follow guidelines and standards for monitoring, reporting, and
due diligence to better evaluate and address environmental and societal issues. Private sectors can
also be key in introducing new technologies for smart buildings and landscapes into markets.
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7.2 Climate-Proofing Wholesale & Retail Buildings
This category focuses on adaptation actions to climate-proof buildings
Elg‘ﬂ pertaining to the wholesale and retail sector. Actions are proposed to make
O.E 0 buildings resilient to climate change effects such as heatwaves, coastal flooding,

and hurricane wind and surge.
Climate-Proofing

Wholesale & Retail
Buildings

Table 17 Climate-Proofing Actions for Wholesale & Retail Buildings.

Ranking Action Co-benefit Cost Timeframe

1 Use hurricane shutters and other impact resistance | Yes S Short
coverings for openings

2 Install roof-to-wall anchorage via hurricane straps and | Yes S Short
improved nailing of roofs

3 Elevate sensitive equipment or inventory Yes S Short

4 Increase the presence of reflective streets, cool | Yes SS Medium
surfaces, and shade canopies

5 Install barriers to keep flood waters out of building Yes S Short

6 Increase presence of cool roofs and cool walls Yes SS Medium

7 Use water membranes to prevent roof leakage Yes S Short

8 Enhance and expand vegetation and trees for natural | Yes SS Medium
shading

Note for Barbuda: Special considerations may be needed to ensure the necessary materials for climate-
proofing buildings are available in Barbuda.

Opportunities for private sector action

The wholesale and retail sector have a role in adapting to a changing climate. Some key actions
for climate-proofing buildings can be undertaken to better prepare for the increasing frequency
and intensity of climate related events. Some businesses from the sector are already taking some
of these actions such as elevating sensitive equipment, using impact resistance coverings, and
retrofitting roofs (e.g., using hurricane straps, improved nailing, concrete roof).

Actions that strengthen the knowledge and capacity of the wholesale and retail sector will better
equip the sector to take action to climate-proof buildings. For example, training programs, the
development of a compendium of adaptation actions or of adaptation guidelines for the sector
will support businesses with the required knowledge to retrofit their buildings. For more
information see section 7.4.
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7.3 Financing and Financial Instruments for Adaptation

Actions under this category consider finance and economic instruments for
adaptation activities and disaster recovery from public, private, alternative, or
= blended sources. Access to finance and insurance cover is a major concern for
Antigua and Barbuda businesses. There are several approaches being used
currently in adaptation planning and implementation in different parts of the
world. The government could offer financing instruments including loans,
bonds, and seed capital. Insurance (micro, parametric) can be a cost-effective
tool for adaptation planning and implementation. Several cases exist for insurance schemes in low income
and developing countries which are a partnership project between private and public entities.

Financing and Financial
Instruments for Adaptation

Table 18 Financing and Financial Instruments Related Actions for Wholesale and Retail.

Ranking Action Co-benefit Cost Timeframe
1 Work with the insurance sector or other | Yes, but | SS$ Medium

developmental organizations to introduce climate | limited
change-related microinsurance schemes for small

businesses

2 Improve access to finance after disasters for MSMEs, | Yes SSS Medium
utilizing business assets and accounts as bank account
collateral

3 Government and private entities introduce | Yes SSS Medium

instruments such as blended financing, climate
change bonds, special taxes, etc.

4 Support the collaborative development of solutions to | Yes SSS Medium-
address the insurability gap for MSMEs by working Long
with the government and other insurance programs in
the region

5 Include MSMEs in social safety net programs to | Yes SS Short
withstand exogenous shocks such as climate related
events

6 Provide financial incentives to businesses in the W&R | Yes, if | SS Medium-
sector to stimulate the demand for climate-resilient | effective Long
technologies and services

7 Strengthen dialogue between insurers and | Yes, SS Short
policymakers around Build Back Better depends on

stakeholder
engagement
level
8 Provide access to climate-proofing financing, rebates, | Yes SS Medium

and incentives for building owners
Note for Barbuda: Insurability gap of the Wholesale and Retail sector in Barbuda may be higher than in
Antigua. Implementation of actions need to evaluate whether special considerations are required for
Barbudan businesses.
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Opportunities for private sector action

For Antigua and Barbuda’s private sector, particularly the W&R, one of the major gaps identified
for addressing climate related risk is lack of representation of the sector. There is a Business
Alliance (BA), which primarily represents tourism associations but is not reflective of the needs
of the W&R. One of the areas that W&R could take steps to address this gap is to form such an
organization or nonprofit group to voice their priorities. One of the key benefits of such
organization and alliance is that it would offer individual SMEs information, advise and/or access
to finance and insurance schemes.

There are disaster risk financing schemes that are available to businesses in the Caribbean region
to protect against disasters. Several of these are government schemes, however penetration for
such insurance is quite limited. But there is some new parametric insurance (i.e.,
https://yokahu.co/) covers that are being offered by private companies that have major
potential to cover the unmet needs of the W&R sector. Participating in such government and
and/or private insurance company backed schemes and raising awareness of such products
within the sector will strengthen the resilience and address climate related risk.

7.4 Training, Capacity Building and Knowledge Transfer for Climate Adaptation and
Business Continuity Planning
This category highlights adaptation actions that strengthen the knowledge
\T and capacity of the wholesale and retail sector to respond to and adapt to the
— effects of climate change. Such measures include knowledge transfer and
training on how wholesale and retail businesses can structure their strategic
Training, Capacity Building,  plans to consider and include climate change adaptation practices and design
Knowledge Transfer for : : P : ;
Climate Adaptation & effective business continuity plans that factor in climate change effects.
Business Continuity Planning

Table 19 Training, Capacity Building and Knowledge Transfer Actions for Wholesale and Retail.

Ranking Co- Cost Timeframe
benefit
1 Have an emergency plan with business continuity, | Yes S Short
considering climate change effects
2 Develop and deliver resources, education, and training to | Yes S Short

equip MSMEs with an understanding of climate projections
and climate risk in their business

3 Increase  access to business-related emergency | Yes S Short
preparedness and mitigation resources
4 Supply Chain Management: Identifying alternative | Yes SSS Medium

suppliers, off-site inventory of goods, stress testing and
scenario planning

5 Prepare climate change adaptation guidelines for the W&R | Yes S Short
sector to implement adaptation strategies
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Ranking Action Co- Cost Timeframe

benefit

6 Develop a specific training programme for the private | Yes S Short
sector and specifically the W&R sector in business planning
for climate change

7 Prepare for outages from disaster events, having back up | Yes SS Short
for power and water (e.g., generators, renewable energy
with battery, tanks)

8 Create a compendium of climate change adaptation | Yes S Short
practices for the sector

Opportunities for private sector action

The wholesale and retail sector could engage academia (UWI Five Islands campus based in Antigua) to
develop a specific training programme for the private sector and specifically the wholesale and retail
sector, to support building the capacity of the private sector in business planning for climate change
adaptation. UWI Five Islands is ideally placed to support and make available courses in climate change
as it is designated by The UWI (formerly referred to as the University of the West Indies, now The UWI)
as the campus that will lead the climate resilience agenda of the university. This course should be
designed to not only strengthen the understanding of climate change and the impacts on the wholesale
and retail sector but should include practical elements on how businesses can structure their strategic
plans to consider and include climate change adaptation practices. Such a programme would also
enhance the research and analytical capabilities with the wholesale and retail sector.

This could lead to the wholesale and retail sector creating a compendium of climate change adaptation
practices, including listing the various benefits and opportunities for climate change adaptation
towards advancing the long-term sustainability of companies in the sector. The sector should also
consider including actions and best practices being implemented in the wholesale and retail sectors by
other small island states.

Government and the businesses within the wholesale and retail sector should work together and
prepare climate change adaptation guidelines for the sector, building on any existing best practices or
lessons from those companies that have either included climate change issues into their strategic plans
or those that have taken concrete actions to reduce the impacts of hydrometeorological hazards. These
climate change adaptation guidelines should provide step-by-step guides to support business in the
sector that want to scale up and implement adaptation strategies. This guide would focus on how to
climate proof businesses starting from core processes and providing examples of adaptation strategies
for each of the sub-sectors. Guidelines should also include simple screening steps that businesses can
take to continuously evaluate potential physical risks they may be exposed to so that they can be better
positioned to exploit climate-related opportunities.
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7.5 Policy Instruments for Climate Adaptation for W&R

The government of Antigua and Barbuda has several policies and planning instruments it can leverage to
implement adaptation actions that will have an impact on the W&R sector and achieve its national
adaptation goals. Some examples directly relevant to the W&R sector include i. policies and plans that
preserve the environment and protect buildings, infrastructure, and supply chain through physical
adaptation, ii. disaster risk financing strategies that offer liquidity and the resources to recover after
disasters, iii. economic plans that create new innovative opportunities for the sector and iv. training and
capacity building and R&D programs that bridge the climate change related information gap and builds
awareness.

A 3-pronged approach is proposed to ensure that adaptation actions will be integrated into national and
sector appropriate climate and development frameworks:

1.

Align sector-specific policies with national climate change adaptation goals to send clear market
signals to companies in the W&R sector.

Integrate adaptation into development planning across agencies, particularly those that support
the W&R sector, so that they can benefit from access to resources, for example to enable
investments in adaption by the sector. The development of the country’s new national
development plan is timely and can facilitate this. Antigua and Barbuda’s institutional, legal and
policy frameworks should be reassessed to ensure that it is providing a supportive and enabling
environment for increased investment in adaptation by the wholesale and retail sector.

Through consultation with the wholesale and retail sector, find new ways to better link
government climate change policy with private sector business strategies. The Government can
for example generate and provide high-quality climate change modeling and risk and impact
information, including cost-benefit information, to the sector in user-friendly formats, to better
enable businesses in the sector to inform their climate change analysis and actions.

These approaches, policy planning instruments and strategies can help Antigua and Barbuda mainstream
climate change adaptation for the W&R sector and contribute to its Global Goal on Adaptation® (GGA).

5 Recognizing that adaptation is a globally relevant issue, the Global Goal on Adaptation (GGA) was established under
the Paris Agreement COP21 to enhance work on adaptation with the aim of building adaptive capacity, strengthening
resilience, and reducing vulnerability to climate change
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8. Monitoring, Evaluation and Learning (MEL) framework

This MEL Framework is part of the W&R Sectoral Adaptation Plan (SAP) of Antigua and Barbuda. It provides
an overview of the purpose, scope and operations of the MEL functions suggested for the SAP. The MEL
framework builds on the adaptation measures identified and prioritized in the SAP. It comprises three
inter-connected functions, namely monitoring, evaluation and learning, as described below.

The W&R SAP is the first Sectoral Adaptation Plan of the priority areas of the National Adaptation Plan
(NAP), as identified by the NAP project and communicated to the UNFCCC by the government in the recent
Adaptation Communication (DOE, Antigua and Barbuda, 2022c). The other SAPs to be developed will
cover Finance, Culture and Heritage, Infrastructure and Housing, Tourism, and Food Security. The sectoral
priorities and adaptation actions identified in the SAPs will then be compiled to form the NAP of Antigua
and Barbuda. Consequently, this MEL framework precedes the development of the NAP MEL framework,
and it will have to be updated after the latter is ready to be fully aligned with it.

8.1 Purpose and scope

Following consultations with the Department of Environment (DOE), which is the national focal point for
the National Adaptation Plan (NAP), the purpose and scope of the MEL framework of the W&R SAP were
defined.

First of all, it is important to understand that the development of the MEL framework represents only the
beginning of the entire process of monitoring and evaluating SAP’s adaptation actions. Indeed, it will need
to be followed by several other activities, such as the design of the MEL systems of discrete adaptation
projects/actions within the SAP, the collection of baseline data, the development/definition of an
adaptation data and knowledge management system, and the analysis and reporting of adaptation data.

Each function of the W&R SAP’s MEL framework has its purpose. Monitoring will allow tracking the
progress of the SAP implementation and its outcomes, thus enabling appropriate progress reporting,
transparency and accountability to the public, the NAP focal point and the international community and
donors. Evaluation will go deeper in assessing the appropriateness and effectiveness of the SAP process
as well as its short-, medium- and long-term impact, thus building the necessary evidence for future
changes in the SAP and NAP, including potential replication and scale-up of successful adaptation actions
and the access to additional climate finance. Learning will distil the evidence built through the monitoring
and evaluation functions in an iterative way to generate lessons for improving the SAP’s process and
impact, shape new policies, update the SAP and NAP, and share crucial knowledge with the broader
community.

In consultation with the DOE, it was decided that the W&R SAP’s MEL framework will measure both the
adaptation process and results/outcomes in a balanced way (see Figure 37). Measuring the adaptation
process entails understanding the progress in the implementation of the SAP’s adaptation actions, while
measuring the adaptation results/outcomes focuses on understanding the changes in the level of climate
change vulnerability of the SAP’s actions’ beneficiaries. The W&R SAP’s Monitoring Framework provided
in Annex 1 includes indicators for measuring adaptation actions and their results.
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Figure 37 Summary of the scope of the W&R SAP MEL Framework.
Source: Workshop with DOE (24 Apr 2022)

The primary users of the W&R SAP’s MEL framework will be, as identified by the DOE, policy makers and
the civil society, followed by national political leaders and climate change focal points, and the
development partners/international community afterwards (see Figure 37).

8.2 Monitoring

The W&R SAP’s Monitoring Framework is organized around the adaptation measures identified in
consultation with the national stakeholders, and their respective outputs. Key Performance Indicators
(KPIs) have been defined for each of the outputs as well as the focus of the indicators (i.e., whether it aims
to measure progress in the adaptation action or in its results), the indicative main data source, and any
additional comments to better explain the scope of the KPI. An overview of the W&R SAP’s Monitoring
Framework is provided in Annex 1.

In terms of data sources, the SAP monitoring data will come from a range of sources, including:

e Data provided by the relevant ministries and other public authorities (e.g., St. John’s municipality)

e Data provided by chambers of commerce or business associations (e.g., the national insurance
industry association)

e land registry/cadastre

e Satellite/remote sensing data

e Training logs disaggregated by gender, with the possibility to respond “non-binary” or “prefer not
to say” to enhance inclusivity

e Government-owned/endorsed knowledge platforms, including those of the chambers of
commerce or business associations

e Annual survey of W&R Micro, Small, and Medium Enterprises (MSMEs) with specific questions to
assess their awareness of climate change risks and opportunities for their business, their key
vulnerabilities and level of adaptive capacity. The survey could be ad hoc or linked to other
existing surveys within or outside the NAP process.
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The W&R SAP’s monitoring governance should be linked to the one of the NAP, and it is therefore not
reported here. The NAP MEL framework will establish the roles and responsibilities of the different NAP
implementing agencies, including for the monitoring, and reporting functions.

The NAP, and therefore the SAP, involves an iterative implementation, monitoring, reporting, and
updating process. The W&R SAP’s updating cycles should be aligned with those of the NAP, so that the
MEL results of the former can feed into the latter. Considering the resources available for the
implementation of the SAP, it is recommended that the SAP’s monitoring data are compiled at least
annually.

The next steps for operationalizing the monitoring framework are: (i) the definition of the final KPIs with
the appropriate/desired level of data disaggregation (e.g. extrapolating women-owned MSMEs, breaking
the sector down into micro, small, and medium enterprises, and/or splitting between Antigua and
Barbuda-based entities and buildings); (ii) the identification of the specific data sources?; (iii) the collection
of baseline data for all the indicators, which will also involve conducting a baseline survey of W&R MSMEs;
and (iv) the definition of interim and final targets for each of the KPIs, which will reasonably require further
stakeholder consultations.

8.3 Evaluation
The evaluation function aims to assess SAP’s process, implementation, and results. The overarching
guestions to guide the evaluation are:

1. Isthe SAP being implemented efficiently and according to the planned timeline and budget?
2. Are the adaptation measures planned and implemented within the SAP effectively supporting
adaptation and resilience building in the W&R sector?
Some additional evaluation questions’ to unpack and/or complement the overarching questions are
provided below grouped according to the six evaluation criteria enunciated by the OECD DAC Network on
Development Evaluation (EvalNet) — relevance, coherence, effectiveness, efficiency, impact and
sustainability:

Relevance

e Have all the key climate risks and vulnerabilities for the W&R sector been identified in the SAP?

e Are there specific adaptive capacity gaps for women and vulnerable social groups in the W&R
sector that have not been appropriately considered in the SAP?

e Are the proposed adaptation measures aligned with the climate change adaptation needs of the
W&R sector? And specifically with the needs of women and vulnerable social groups in the W&R
sector?

Coherence

e Isthe W&R SAP coherent with and does it add value to the National Adaptation Plan’s process?

6 The data sources in Annex 1 often used generic terms such as “the government entity responsible for...” that will
need to be specified with the support of the Government.

7 Some of the questions were adapted from: Government of Suriname (2022). Sector Adaptation Strategy and Action
Plan (SASAP) for Water Resources in Suriname.
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Are there any trade-offs or tensions between the W&R SAP’s adaptation goals and actions and
the ones of the other SAPs? If so, have they been identified and fairly handled?

Have the SAP’s implementing entities successfully engaged with the international development
community to identify synergies with their ongoing and planned programmes to be leveraged for
the benefit of the SAP’s objectives?

Effectiveness

Do decision-makers at different levels in the W&R sector have the information and knowledge
they need to integrate adaptation in their decision-making?

Are the necessary human, financial, and technical resources in place for a climate-resilient and
gender-responsive management of the W&R sector?

Do stakeholders in the W&R sector have access to resources for locally led actions? Are they able
to influence government decision-making?

Is the “climate-proofing” of the W&R commercial buildings and operations proceeding at the
desired pace?

Is a national building code that is aligned with the latest climate impact projections and
vulnerabilities available and being widely enforced?

Do the targeted business communities have improved access to climate-related risk mitigation
technologies (e.g., as reported in the Antigua and Barbuda Technology Needs Assessment Report)
and services (e.g., insurance)?

Efficiency

Are the governance structures in place appropriate to support SAP’s implementation and
objectives? Are they gender-balanced and socially inclusive?

Is progress in implementing the W&R SAP and achieving its objectives monitored and reported
transparently to promote public accountability?

Do the W&R SAP’s governance structures effectively coordinate with the NAP implementing
entities?

If extreme weather and climatic events occurred during the evaluation reference period, is there
evidence of improved resilience of the W&R commercial building and operations?

Is there evidence that the adaptive capacity of the W&R MSMEs to the identified climate change
risks for the sector has improved?

Are the benefits of adaption measures in the W&R sector shared equitably across and within
districts? Are they addressing the needs of Antigua as well as Barbuda?

Are the adaption measures in the W&R sector providing equitable benefits to people of different
genders and social groups?

Sustainability

To what extent is the implementation of the SAP reliant on international cooperation and private
financial resources?

To what extent changes in political administrations at the national and local level are likely to
negatively impact the long-term implementation and updating of the W&R SAP? Has this risk been
effectively mitigated?
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e Hasthe long-term commitment of the financial and insurance sectors to support the W&R sector’s
resilience adaptation to climate change been secured?

The evaluation of the SAP should be seen as a process of dialogue and reflection between the different
W&R public and private stakeholders. It should make use of the data and information gathered through
the monitoring function, while capturing the perspective of the intended beneficiaries in an inclusive
manner. The perception of their evolving resilience to climate impacts is as crucial in assessing the SAP’s
effectiveness as it is hard evidence provided by climate science and projections. This will require
participatory processes such as focus group discussions (FGDs) and semi-structured interviews to engage
different sub-sectors of wholesale and retail as well as from a variety of locations, gender, and social
groups.

Alongside qualitative and participatory evaluation processes, more quantitative tools such as surveys can
be used to collect gender-disaggregated data on the benefits of SAP’s measures. Some of the additional
guantitative data that can be collected are:

e % of W&R stakeholders reporting improved access to climate information (by
gender/institution/district/W&R sub-sector)
o % of W&R stakeholders indicating increased capacity to use climate information in decision
making (by gender/institution/district/W&R sub-sector)
o % of female-owned W&R MSMEs reporting having emergency plans with business continuity and
considering the effects of climate change
e S of annual damage from climate disasters to W&R commercial buildings (by district/W&R sub-
sector).
It is recommended that the evaluations of the W&R SAP are aligned with NAP evaluations. A baseline
evaluation accompanied with the collection of the baseline monitoring data should be conducted.
Subsequent evaluations should be planned at periodical intervals (e.g., at the mid-point and the end of
each NAP implementation period) and lead to adjustments in the SAP implementation.

8.4 Learning
Learning from successes and mistakes encloses the key to continuous improvement. Therefore, learning
function to go along with the monitoring and evaluation ones is very important.

To accompany the Monitoring function, the SAP coordinating agency should organize regular sessions of
reflection to review the latest monitoring data and identify immediate weaknesses and strengths to drive
strategic and operational changes. An appropriate communication and visibility strategy of the SAP should
be developed and include regular events with the W&R business community to inform and gather their
feedback on the SAP’s strategy and implementation.

To accompany the Evaluation function, the two overarching evaluation questions should be
complemented by a third one on learning, namely:

3. What can be learnt to benefit the future implementation of the SAP and NAP?
The lessons sought should align with the whole spectrum of the SAP’s scope, including:

e The effectiveness of the SAP/NAP governance
e The conductivity of the policy context
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o The level of equity and transparency of the SAP implementation

e The most effective approaches for enhancing the skills and capability of W&R MSMEs

e The most effective approaches to increase access to adaptation finance for W&R MSMEs
e Ways for fostering private sector led adaptation in the W&R sector

e The need for additional evidence and research.

The learning gathered through monitoring and evaluation should be widely communicated using means
appropriate to the different target audiences. In particular, since MSMEs are the key representatives of
the W&R sector in Antigua and Barbuda, short and non-technical knowledge and communication products
should be preferred when possible. Storytelling and success stories should be considered to foster a sense
of emulation and inclusivity in the business community.
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Annex 1. Overview of the monitoring framework of the Wholesale & Retail Sectoral Adaptation Plan

pervious and climate-smart
surfaces in new and existing
commercial developments

incentives

economic and fiscal
incentives

Adaptation Adaptation measure Code Expected output KPI Focus of | Data sources Notes on KPI
category indicator
Physical adaptation | Building code | B&I1.1 An increasing number of | Percentage of commercial | Adaptation Development Warehouses and
and policy planning | implementation and commercial buildings abide | buildings abiding by the | results Control Authority | other wholesale-
for W&R enforcement by the current building | current building code (DCA) related buildings
codes should be included
B&I1.2 National building code is | Update of the national | Adaptation DCA
"climate-proofed" to be | building code is | action
aligned with the latest | completed
climate impact projections
and vulnerabilities
Building elevated | B&I2 First-floor elevations are | Percentage of commercial | Adaptation DCA, National Office | Warehouses and
structures built, and sensitive | buildings in storm surge | results of Disaster Services | other wholesale-
equipment is placed above | high-risk areas with first- (NODS), Department | related buildings
projected hurricane storm | floor elevation of Environment | should be included;
surge levels (DOE) Commercial
buildings in yellow
and red risk zones
should be surveyed.
Encouraging and | B&I3.1 Land-use  plans, public | Number of certificates of | Adaptation Government /
incentivizing the use of works improvements and | completion of | results municipal  entities
pervious® and climate- special projects consider | development projects responsible for land-
smart® surfaces in new using pervious and climate- | that applied pervious and use plans, public
and existing development smart surfaces climate-smart surfaces works improvements
and special projects
B&lI3.2 Economic and fiscal | Number of applications | Adaptation Government entity
incentive schemes to use | for the economic / fiscal | action responsible for the

8 A pervious surface is a surface that allows the percolation of water into the underlying soil. Pervious surfaces include grass, mulched ground cover, planted
areas, vegetated roofs, permeable paving, as well as porches and decks erected on pier foundations that maintain the covered lot surface’s water permeability
(District of Columbia Office of Zoning, 2016).
9 Climate-smart surfaces are a set of city surface technologies which mitigate climate change while strengthening urban resilience and saving money. The two
direct climate-related characteristics of smart built-up surfaces are high reflectivity and high permeability (Li & Loftness, 2021).
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Adaptation Adaptation measure Code Expected output KPI Focus of | Data sources Notes on KPI
category indicator

Zoning / land use planning | B&I4 Land-use plans consider | Number of land-use plans | Adaptation Government entity
special zoning for coastal | considering special zoning | action responsible for the
and high-risk areas (e.g., | for coastal and high-risk land-use  planning,
limited development, | areas DOE, fisheries
elevated structures, authorities, NPA,
managed retreat, etc.) Barbuda Council.

Building retrofit programs | B&I5.1 Economic and fiscal | Number of active | Adaptation Government entity | Warehouses and
incentive schemes to | economic and fiscal | action responsible for the | other wholesale-
retrofit commercial | incentive schemes to economic and fiscal | related buildings
buildings to abide by the | retrofit commercial incentives should be included.
"climate-proofed" building | buildings to abide by the This indicator is
code are in place climate-proofed building linked to indicator

code B&I1.2.

B&lI5.2 An increasing number of | Number of Wholesale & | Adaptation Applications to the | Warehouses and
commercial buildings abide | Retail companies applying | results economic and fiscal | other wholesale-
by the ‘"climate-proofed" | to the retrofit programsin incentives in B&I5.1 related buildings
building codes line with the "climate- should be included.

proofed" building code This  indicator is
linked to indicator
B&I5.1.
This indicator can be
further
disaggregated to
highlight GESI
aspects, e.g. women-
owned MSMEs,
Barbuda-based
MSMEs.

Performing a detailed | B&I6 A detailed study on the | Publication of detailed | Adaptation Government entity

study to harden port climate vulnerabilities and | study on the climate | action responsible for the
adaptation of Antigua & | vulnerabilities and study
Barbuda's port is | adaptation of Antigua &
undertaken Barbuda's port
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private sector and
specifically the W&R
sector in business
planning for climate
change

sector in business planning
for climate change is
delivered

in the Wholesale & Retail
sector trained on business
planning  for climate
change

Adaptation Adaptation measure Code Expected output KPI Focus of | Data sources Notes on KPI
category indicator
Training/Capacity Develop and deliver | CB1.1 Educational material for | Number of educational | Adaptation Government entity | Educational material
building/Knowledg | resources, education, and MSMEs on climate | materials on the climate | action responsible for the | can include a variety
e Transfer for | training to equip MSMEs projections and climate risk | projections and risk to the educational of communication
Climate Adaptation | with an understanding of to the Wholesale & Retail | Wholesale & Retail sector materials supported | products, such as
and Business | climate projections and sector is developed publicly available by DOE and NODS leaflets, brochures,
Continuity Planning | climate risk in their briefings, reports,
business blogs, videos,
webpages, websites,
news articles etc.
They should
specifically cover the
W&R sector
CB1.2 Training for MSMEs on | Number of persons | Adaptation Training logs Gender recording:
climate projections and | (disaggregated by gender) | action non-binary gender or
climate risk to the | in the Wholesale & Retail "prefer not to say"
Wholesale & Retail sectoris | sector trained on should be options
delivered understanding the climate given to participants.
projections and risk to the The training material
W&R sector should be endorsed
by private sector
associations.
Increase access to | CB2 Business-related emergency | Number of business- | Adaptation Government- Government-
business-related preparedness and | related emergency | action owned/endorsed owned/endorsed
emergency preparedness mitigation resources are | preparedness and knowledge platforms | knowledge platforms
and mitigation resources publicly accessible mitigation resources that include chambers of
are published on commerce or
government- business
owned/endorsed associations’
knowledge platforms websites
Develop a specific training | CB3 A specific training | Number of  persons | Adaptation Training logs Gender recording:
programme for  the programme for the W&R | (disaggregated by gender) | action non-binary gender or

"prefer not to say"
should be options
given to participants.
The training material
should be endorsed
by private sector
associations.
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Adaptation Adaptation measure Code Expected output KPI Focus of | Data sources Notes on KPI
category indicator
Prepare climate change | CB4 Climate change adaptation | Number of climate change | Adaptation Government- Government-
adaptation guidelines for guidelines for the W&R | adaptation guidelines for | action owned/endorsed owned/endorsed
the W&R sector to sector are ready and | the W&R sector that are knowledge platforms | knowledge platforms
implement adaptation publicly accessible published on include chambers of
strategies government- commerce or
owned/endorsed business
knowledge platforms associations’
websites
Create a compendium of | CB5 A compendium of climate | Number of climate change | Adaptation Government- Government-
climate change change adaptation practices | adaptation practices for | action owned/endorsed owned/endorsed
adaptation practices for for the W&R sector is | the W&R sector that are knowledge platforms | knowledge platforms
the sector published published on include chambers of
government- commerce or
owned/endorsed business
knowledge platforms associations’
websites
Have an emergency plan | BC1 A growing number of W&R | Percentage of W&R | Adaptation Annual survey of | This indicator can be
with business continuity, MSMEs register emergency | MSMEs that have | actions; W&R MSMEs and | further
considering climate and business continuity | registered emergency and | adaptation NODS registry disaggregated to
change effects plans  considering  the | business continuity plans | results highlight GESI
effects of climate change at | considering the effects of aspects, e.g.,
NODS climate change at NODS women-owned
MSMEs, Barbuda-
based MSMEs.
Prepare for outages from | BC2 An increasing number of | Percentage of W&R | Adaptation Annual survey of | This indicator can be
disaster events, having W&R MSMEs can withstand | MSMEs with appropriate | results W&R MSMEs further
backup for power and prolonged power and water | backup for power and disaggregated to
water (e.g., generators, outages water to withstand 1 highlight GESI
renewable energy with week of outages from aspects, e.g.,
battery, tanks...) disaster events women-owned
MSMEs,  Barbuda-
based MSMEs.
Supply Chain | BC3 A growing number of W&R | Percentage of W&R | Adaptation Annual survey of | This indicator can be
Management: Identifying MSMEs assess climate- | MSMEs that assessed | actions; W&R MSMEs further
alternative suppliers, Off- related risks and | climate-related risks and | adaptation disaggregated to
site inventory of goods, opportunities  for their | opportunities for their | results highlight GESI
stress testing and scenario supply chains supply chains in the past 2 aspects, e.g.,
planning years women-owned
MSMEs, Barbuda-

based MSMEs.
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Adaptation
category

Adaptation measure

Code

Expected output

KPI

Focus of
indicator

Data sources

Notes on KPI

Climate-Proofing
W&R Buildings

Use hurricane shutters
and other impact
resistance coverings for
openings

CpPB1

Hurricane  shutters and
other impact resistance
coverings for openings are
widely installed or available
to commercial buildings

Percentage of commercial
buildings with installed or
available hurricane
shutters and other impact
resistance coverings for
openings

Adaptation
results

Annual survey of
W&R MSMEs

Warehouses and
other wholesale-
related buildings
should be included.
Removable impact
resistance coverings
must be available to
be deployed with
short notice.

This indicator can be
further
disaggregated to
highlight GESI
aspects, e.g.,
women-owned
MSMEs,  Barbuda-
based MSMEs.

Install roof-to-wall
anchorage via hurricane
straps and improved
nailing of roofs

CPB2

Roof-to-wall anchorage
systems are widely installed
to commercial buildings

Percentage of commercial
buildings with installed
roof-to-wall  anchorage
systems

Adaptation
results

Annual survey of
W&R MSMEs

Warehouses and
other wholesale-
related buildings
should be included.
This indicator can be
further
disaggregated to
highlight GESI
aspects, e.g.,
women-owned
MSMEs, Barbuda-
based MSMEs.

Elevate sensitive
equipment or inventory

CPB3

Commercial
possess sensitive
equipment or store
inventory in elevated places

buildings

Percentage of commercial
buildings with sensitive
equipment or inventory
stored in elevated places

Adaptation
results

Annual survey of
W&R MSMEs

Warehouses and
other wholesale-
related buildings
should be included.
This indicator can be
further
disaggregated to
highlight GESI
aspects, e.g.,
women-owned
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coastal capital of St. John
consider expanding
vegetation and trees

Adaptation Adaptation measure Code Expected output KPI Focus of | Data sources Notes on KPI
category indicator
MSMEs, Barbuda-
based MSMEs.
Install barriers to keep | CPB4 Commercial buildings have | Percentage of commercial | Adaptation Annual survey of | Warehouses and
flood waters out of the availability of flood barriers | buildings with the | results W&R MSMEs other wholesale-
building availability of  flood related buildings
barriers on the premises should be included.
Removable flood
barriers must be
available to  be
deployed with short
notice.
This indicator can be
further
disaggregated to
highlight GESI
aspects, e.g.,
women-owned
MSMEs,  Barbuda-
based MSMEs.
Use water membranes to | CPB5 Commercial buildings are | Percentage of commercial | Adaptation Annual survey of | Warehouses and
prevent roof leakage equipped with water | buildings with  water | results W&R MSMEs other wholesale-
membranes membranes installed related buildings
should be included.
This indicator can be
further
disaggregated to
highlight GESI
aspects, e.g.,
women-owned
MSMEs, Barbuda-
based MSMEs.
Enhance and expand | CPB6 Land-use plans and public | Squared metres of | Adaptation St. John Municipality
vegetation and trees for works improvement and | additional green areas in | action
natural shading special projects in the | St.John
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account collateral

declared are introduced

emergency’ is declared
are in place

Adaptation Adaptation measure Code Expected output KPI Focus of | Data sources Notes on KPI
category indicator
Increase the presence of | CPB7 An increased number of | Percentage of commercial | Adaptation Annual survey of | Warehouses and
cool roofs and cool walls commercial buildings have | buildings with cool roofs | results W&R MSMEs other wholesale-
cool roofs and cool walls | and/or cool walls installed related buildings
installed should be included.
This indicator can be
further
disaggregated to
highlight GESI
aspects, e.g.,
women-owned
MSMEs, Barbuda-
based MSMEs.
Increase the presence of | CPB8.1 Land-use plans and public | Squared metres of | Adaptation St. John Municipality
reflective streets, cool works improvement and | additional reflective | action
surfaces, and shade special projects in the | streetsin St.John
canopies. coastal capital of St. John
consider increasing the
presence  of  reflective
streets
CPBS8.2 Land-use plans and public | Squared metres of | Adaptation St. John Municipality
works improvement and | additional cool surfacesin | action
special projects in the | St.John
coastal capital of St. John
consider increasing the
presence of cool surfaces
CPB8.3 Land-use plans and public | Squared metres of | Adaptation St. John Municipality
works improvement and | additional shade canopies | action
special projects in the | inSt.John
coastal capital of St. John
consider increasing the
presence of shade canopies
Financing and | Improve access to finance | FIl1 Regulations for simplified | Regulations for simplified | Adaptation Government entity
Financial after disasters for MSMEs, and urgent access to private | and urgent access to | action responsible for
Instruments for | utilizing business assets finance by MSMEs when the | private finance by MSMEs financial institutions'
Adaptation and accounts as bank ‘state of emergency’ is | when the ‘state of regulation
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of the W&R
increased

sector

is

responsible for the
economic and fiscal
incentives

Adaptation Adaptation measure Code Expected output KPI Focus of | Data sources Notes on KPI
category indicator
Work with the insurance | FI2.1 Climate change-related | Number of climate | Adaptation National insurance | Include Business
sector or other microinsurance schemes for | change-related action industry association | Interruption
developmental small businesses are | microinsurance or government entity | insurance.
organizations to introduce available products/schemes for responsible for the | This indicator can be
climate change-related MSMEs available on the insurance industry further
microinsurance schemes Antigua & Barbuda disaggregated to
for small businesses market highlight GESI
aspects, e.g.,
schemes targeting
women-owned
MSMEs and/or
Barbuda-based
MSMEs.
FI2.2 A growing number of W&R | Number of W&R MSMEs | Adaptation National insurance | Include Business
MSMEs are covered with | with insurance for | results industry association | Interruption
insurance  for  extreme | extreme weather events or government entity | insurance.
weather events or other | or other climate-related responsible for the | This indicator can be
climate-related risks risks insurance industry further
disaggregated to
highlight GESI
aspects, e.g.,
women-owned
MSMEs, Barbuda-
based MSMEs.
Strengthen dialogue | FI3 Public and private events | Number of public and | Adaptation National insurance
between insurers and involving insurers and policy | private events involving | action industry association
policy makers around makers to foster a Build | insurers and policy or government entity
Build Back Better Back Better approach are | makers to foster a Build responsible for the
organised Back Better approach insurance industry
Government and private | Fl4 The number of financial | Number of financial | Adaptation National insurance | The financial
entities introduce instruments such as | instruments raising | action industry association | instruments
instruments  such  as blended financing, climate | money for climate change or government entity | considered must
blended financing, climate change bonds, special taxes, | adaptation of the W&R responsible for the | have as a primary
change bonds, special etc.,, raising money for | sector insurance industry; | aim the increase of
taxes, etc. climate change adaptation Government entity | funding for climate

change adaptation
and include the
commercial sector as
one of the
beneficiaries.
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proofing financing,
rebates, and incentives
for building owners

B&I5.1

monitored
B&I5.1

through

Adaptation Adaptation measure Code Expected output KPI Focus of | Data sources Notes on KPI
category indicator
This indicator can be
further
disaggregated to
highlight GESI
aspects, e.g.,
schemes targeting
women-owned
MSMEs and/or
Barbuda-based
MSMEs.
Include MSMEs in social | FI5.1 Social safety net programs | Number of social safety | Adaptation Government entity | Thisindicator can be
safety net programs to available to W&R MSMEs | net programs available to | action responsible for social | further
endure exogenous shocks are developed W&R MSMEs safety net disaggregated to
such as climate-related highlight GESI
events aspects, e.g., safety
nets targeting
women-owned
MSMEs and/or
Barbuda-based
MSMEs.
FI5.2 W&R MSMEs are covered by | Number of W&R MSMEs | Adaptation Government entity | This indicator can be
social safety net programs | covered by social safety | results responsible for social | further
to endure exogenous shocks | net programs to endure safety net disaggregated to
exogenous shocks highlight GESI
aspects, e.g.,
women-owned
MSMEs,  Barbuda-
based MSMEs.
Provide access to climate- | FI6 This output is embedded in | This output will be
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stimulate the demand for
climate-resilient
technologies and services

technologies and services
are in place

climate-resilient
technologies and services
are in place

Adaptation Adaptation measure Code Expected output KPI Focus of | Data sources Notes on KPI
category indicator

Support the collaborative | FI7 The insurability gap for | This output can be | Adaptation National insurance | Include Business

development of solutions MSMEs is reduced monitored through FI2.2, | results industry association | Interruption

to address the insurability i.e.,, "Number of W&R or government entity | insurance

gap for MSMEs by MSMEs with insurance for responsible for the

working with the extreme weather events insurance industry

government and other or other climate-related

insurance programs in the risks"

region

Provide financial | FI8 Financial incentive schemes | Number of financial | Adaptation Government entity | Examples of climate-

incentives to businesses in to stimulate the demand for | incentive schemes to | action responsible for the | resilient

the W&R sector to climate-resilient stimulate the demand for financial incentives technologies are

included in the
Technology Needs
Assessment of
Antigua & Barbuda?®.
This indicator can be
further

disaggregated to

highlight GESI
aspects, e.g.
schemes targeting
women-owned
MSMEs and/or
Barbuda-based
MSMEs.
10 https://tech-action.unepccc.org/country/antigua-and-barbuda/
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discussed

change policy with private
sector business strategies
is organised

Adaptation Adaptation measure Code Expected output KPI Focus of | Data sources Notes on KPI
category indicator
Policy Instruments | Align sector-specific | P1 Sector-specific policies | Number of policies, plans | Adaptation Sectoral ministries Climate risks and
for Climate | policies with national aligned with national | or laws introduced or | action adaptation for the
Adaptation for | climate change climate change adaptation | adjusted that mainstream W&R sector must be
W&R adaptation goals to send goals are passed climate risks and a primary (e.g.,
clear market signals to adaptation for the W&R sectoral adaptation
companies in the W&R sector plan) or a secondary
sector (e.g., energy
efficiency policy)
objective of the
policy, plan, or law.
Direct reference to
climate change
adaptation or
resilience needs to
appear in the text.
Integrate adaptation into | P2 A high percentage of | Percentage of ministerial | Adaptation Sectoral ministries
development planning government institutions | departments with climate | action
across agencies, have resources dedicated to | change offices/focal
particularly those that climate change adaptation | points
support the W&R sector mainstreaming
Find ways to better link | P3 A review of best practicesto | A workshop involving | Adaptation Government entity
government climate link government climate | government and business | action responsible for
change policy with private change policy with private | participants to discuss undertaking the
sector business strategies sector business strategies is | best practices to link review
carried out, and its findings | government climate
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