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Executive Summary

Background

Food security in the twin-island Caribbean state of Antigua and Barbuda is currently heavily reliant on
imports and, to a lesser extent, local food production. These local production systems include the
production of crops, livestock and bee products, as well as the harvesting of primarily reef-based fish.
Both local food production and imports support other elements of the food system, including
processing, distribution and consumption by local residents and by tourists visiting the islands.
Antigua and Barbuda’s food system, however, is impacted by a number of existing baseline
challenges. These challenges primarily affect food production by: i) limiting water availability; ii)
reducing soil quality; iii) resulting in losses of agricultural and fisheries products through theft; iv)
degrading ecosystems that support food production; v) limiting land availability for agriculture; vi)
limiting the availability of equipment and financing for producers; and vii) resulting in higher prices for
consumers through increased production costs and a higher dependency on imported foods. In
addition, there are insufficient food processing and storage facilities and capacities in the country,
meaning that there are seasonal surpluses and scarcities in certain foods, and that the country is
vulnerable to prolonged disruptions in food production or imports. Changing social preferences
influenced by the high influx of tourists to the country also means that there is a transition away from
demand for local foods and cuisines to imported alternatives that are often less nutritious.

The impacts of the above challenges to the food system will be aggravated by projected changes in
climate. These changes include rising temperatures, reductions in rainfall, more frequent and severe
droughts, increasingly intense hurricanes, rising ocean temperatures and ocean acidification and sea
level rise. Climate change hazards are expected to negatively impact food production in Antigua and
Barbuda. For example, increasingly severe and frequent hurricanes and storm surges are expected
to cause increased damages to infrastructure, equipment and produce, and worsening disruptions in
the availability of imported food. The increased economic losses from damage to infrastructure and
utilities will ultimately reduce the ability of consumers to afford sufficient and nutritious food. Other
impacts include the erosion of coastal areas, saltwater intrusion into groundwater reserves and the
degradation of both terrestrial and marine ecosystems. This ecosystem degradation has implications
for ecosystem services such as hydrological regulation and the replenishment of fish stocks.
Worsening drought conditions will reduce water availability for crops and livestock as well as for food
processing and utilisation. All of these hazards and impacts — combined with the existing baseline
challenges — will contribute to increased food insecurity in the future .

The Sectoral Adaptation Plan

This Food Security Sectoral Adaptation Plan (SAP) has been developed to support Antigua and
Barbuda’s National Adaptation Plan Sub-programme, which aims at facilitating effective mid- and
long-term climate change adaptation planning. The SAP is aimed at addressing the numerous and
interlinked vulnerabilities of Antigua and Barbuda'’s food system to future climate change, as well as
the impacts of major baseline challenges that jeopardise national food security. Specifically, the vision
of the SAP is to increase access to affordable and nutritional food for residents and visitors to Antigua
and Barbuda by increasing the resilience of the food system to climate change and variability. The
strategic objective to achieving this vision is to directly respond to the multiple, interlinking challenges
to the country’s food system and to strengthen the system’s robustness, redundancy, flexibility and
adaptability, with the ultimate goal of increased resilience.

Adaptation options for the SAP were determined through desktop studies, relevant stakeholder
consultations and a multi-criteria analysis. The selected adaptation options additionally aligned with
the Green Climate Fund’s proposed paradigm-shifting pathways for food security, namely: i)
promoting resilient agroecology; ii) facilitating informed advisory and risk management services; and
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ii)

reconfiguring food systems. Adaptation options were divided across eight Investment

Programmes, which are listed below.

IP1: Enabling environment strengthened to support local food production through legislation and
plans.

IP2: Governmental and civil coordination mechanisms enhanced.

IP3: Climate and food system data collection and research to supported inform the agricultural
and fisheries sectors.

IP4: Innovative technologies and practices mainstreamed to promote the climate-resilience of
the fisheries sector.

IP5: Innovative technologies and practices mainstreamed to promote the climate-resilience of
the agricultural sector.

IP6: Private investment and Public-Private Partnerships (PPPs) promoted to encourage the
sustainability of climate-resilient interventions.

IP7: Training and awareness-raising facilitated to promote local production.

IP8: Funding mechanisms mobilised to finance food security resilience interventions.

The proposed timeline for the implementation of the SAP is 10 years. Specific activities will be
implemented through the close coordination of several main implementing stakeholders with
assistance and input from various relevant partner stakeholders. Implementing stakeholders would
include public, private and civil representatives. Financing for the SAP would include public, private
and climate finance avenues, depending on the type of adaptation activity and stage of the SAP. The
success of the SAP will be determined through numerous monitoring and evaluation indicators across
objective, Investment Programme and activities levels.
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1. Introduction and scope

Food security underpins social and economic development in Antigua and Barbuda. The food system
on which food security is determined, however, is complex and influenced by multiple impacts and
challenges, including climatic hazards such as droughts and hurricanes. Increasingly prolonged and
severe droughts as well as more frequent and intense hurricanes — both consequences of climate
change — pose an increasing threat to the food system, particularly agricultural and fisheries
production systems. Higher atmospheric and sea surface temperatures and rising sea levels pose
additional challenges. Projections indicate that future climate change will further exacerbate these
climatic hazards and impacts. To ensure long-term food security on Antigua and Barbuda, urgent and
sustainable adaptation options are required across multiple components of the country’s food system.

This Sectoral Adaptation Plan (SAP) for food security has been developed to support Antigua and
Barbuda’s National Adaptation Plan (NAP) Sub-programme, which forms part of a mechanism to
facilitate effective mid- and long-term climate change adaptation planning. The objective of this SAP
is to present priorities and measures that target the specific baseline and climate change challenges
impacting Antigua and Barbuda’s food system with the goal of enhancing overall food security. The
presentation of these priorities is accompanied by a strategic plan for implementing proposed
adaptation measures. The intended audience of the SAP includes primarily policy makers and
managers within the food sector.

The development of the SAP was informed by desktop research of recent literature as well as a
detailed consultation process with a diversity of stakeholders relevant to the food system and food
security. A detailed summary of the country with regards to the food sector is provided for context,
along with a presentation of the observed and projected climate change trends. The methodology for
the SAP also included a vulnerability analysis of the food system, focusing specifically on the baseline
challenges as well as certain key climate change impacts, whereby the identified impacts were
collated and compared through a multi-criteria analysis (MCA) to determine the priority climate change
vulnerabilities affecting food security. Based on these vulnerabilities, and taking into account the
relevant stakeholders’ preferred approaches, a list of adaptation options was developed and
assessed. The MCA aimed to determine the comparative effectiveness and feasibility of these
options.
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2 Antigua and Barbuda context and background
2.1 Geographical context and natural resources

Antigua and Barbuda is an archipelagic state comprising two primary populated islands of Antigua
and Barbuda, as well as a number of uninhabited smaller islands (Error! Reference source not f
ound.). The islands are located in the Caribbean Sea and the Atlantic Ocean at the centre of the
Leeward Island chain, ~400 km southeast of Puerto Rico®. Antigua is the larger of the two principal
islands (280 km?) and is situated southwest of the smaller island of Barbuda (160 km?)2. Both Antigua
and Barbuda sit on the same extensive underwater platform known as the Barbuda Bank?, with a total
area of 3,500 km?2.

wof
v "
P s
. = /‘
P 7RSS
{ Barbuda
; A P:1,645
George _ s 4 M: 853 F: 772
o4 , H: 545
P:7,976
M:3,769 F:4,207" “
H: 2,9:3
St.John - o “
cl' - 4 - v 3
=y =
. 9 = J
P:21,643 » BN 4
M: 10,233 F:11,410 o > f
\ 4 e ;. L
| Peter b~ 4
/P53 o 7
M:2,533 F:2,784 3
r 4
S.l.. ATANTIC
M: 3,529 F: 3,802 Phillip y
g | OCEAN
H:2,512 St.Paul P: 3,322 = ot Mt . W)
. M:1,557 F:1,765 et
P:8,116 H: 1,139
M:3,848 F:4,268 ":";“
H: 2,809 )./ S T
y ’ D vt S
‘“B
Prtrame GT)
Wﬂﬂ'—'
| ‘x'»-m

Figure 1. A map of Antigua and Barbuda’s parishes and the relative population numbers. Antigua island inset
is on the left, with the red highlighted parish being Saint John’s made up of the capital city, Saint John’s city
and the Saint John’s rural area. Barbuda island inset is on the top right, with its capital city, Codrington. Map
and population data for each parish is sourced from the 2011 Census and indicates: i) total population (P); ii)
male population (M); iii) female population (F) and iv) the number of households (H)* The blue inset on the

1 MEPA. 2022. Biodiversity in Antigua and Barbuda. Available at: https://mepatrustantiguabarbuda.org/biodiversity-in-
antigua-barbuda/

2 Boger R, Perdikaris S, Potter AE & Adams JD. 2016. Sustainable Resilience in Barbuda: Learning from the Past and
Developing Strategies for the Future. The International Journal of Environmental Sustainability, 12:1-14.

3 Gore-Francis J. 2014. Antigua and Barbuda SIDS Preparatory Progress Report. Available at:
https://sustainabledevelopment.un.org/content/documents/1049240Antigua%20and%20Barbuda%20final. pdf

4 GoAB Statistics Division. 2014. Antigua and Barbuda 2011 population and housing census. Book of statistical tables I.



https://mepatrustantiguabarbuda.org/biodiversity-in-antigua-barbuda/
https://mepatrustantiguabarbuda.org/biodiversity-in-antigua-barbuda/
https://sustainabledevelopment.un.org/content/documents/1049240Antigua%20and%20Barbuda%20final.pdf
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bottom right is the perspective map showing actual island location in relation to each other and their
neighbouring countries®.

2.1.1 Geography

Although they are located only ~50 km from one another, the islands of Antigua and Barbuda are
physically distinct®. Antigua is coralline and volcanic in origin and comprises of three distinct geological
zones: i) a fertile, volcanic region in the south and southwest; ii) a central plain comprising well-drained
soils; and iii) a limestone region in the northern and eastern third of the island. Despite its
characteristic undulating topography, the bulk of the island (~70%) is situated at less than 30 m above
sea level (masl). A very small portion of the island exceeds an elevation of ~150 masl (5%)".

Barbuda is a low limestone island with a relatively smooth coastline compared with Antigua and with
an abundance of sand dunes. It comprises of three geological regions: i) the highland limestone area,;
i) the Codrington limestone region, which contains sandy and fossiliferous sediments that are less
crystalline than the highland limestone, and iii) the Palmetto Point series, which overlays the
Highlands and Codrington formations in the coastal areas with beach sands. The Codrington Lagoon
is a major feature, extending over one mile wide and nearly the entire length of the western coast.
The island of Barbuda is much flatter and more uniform than Antigua with an average elevation of ~3
masl®.

2.1.2 Ecosystems

The Caribbean region supports high rates of endemism and species per unit area. The same is true
for the islands of Antigua and Barbuda, which support extensive wetlands, beach and coral reef
ecosystems, and extensive watershed systems with accompanying waterways and forests®. The
smaller offshore islands also comprise extensive marine ecosystems of coral reefs and seagrass
beds. This diverse range of ecosystems provides habitats for many globally rare fauna and flora.
Moreover, the services provided by these ecosystems are instrumental in supporting and regulating
the country's economic and social development and enhancing its resilience to climate change. For
example: i) watersheds regulate water flows, providing drinking water and reducing the risk of floods
through water retention; ii) coral reefs, seagrass beds and mangrove forests buffer the islands from
extreme weather conditions through their protective services; iii) productive waters support the
fisheries sector; and iv) cultural ecosystem services support the tourism industry, which capitalises
on the country's aesthetic environment.

Despite their importance, ecosystems across Antigua and Barbuda have been drastically altered in
recent years. In the absence of sustainable land-use management initiatives, a combination of
anthropogenic and climate factors — including the development of infrastructure and hurricanes and
droughts, respectively — have resulted in the decline of biodiversity and the subsequent reduction of
ecosystem services. In particular, land use change has altered ecosystem structures across both
islands. Initial changes occurred when natural vegetation was cleared for cane and cotton cultivation,
although land is now being converted mainly to support the growth of the tourism sector. The below
sections summarise the major terrestrial and marine ecosystems across Antigua and Barbuda.

5 Worldometer. 2023. Map of Antigua and Barbuda (Road). Available at: https://www.worldometers.info/maps/antigua-and-
barbuda-road-map/

6 De Albuguerque K & McElroy JL. 1995. Antigua and Barbuda: A legacy of environmental degradation, policy failure and
coastal decline. Available at: https://pdf.usaid.gov/pdf_docs/Pnabx600.pdf

7 GENIVAR. 2011. Sustainable Island Resource Management Zoning Plan for Antigua and Barbuda (including Redonda).
Available at: https://www.unep.org/resources/report/sustainable-island-resource-management-zoning-plan-antigua-and-
barbuda-including

8 Ibid.

9 Convention on Biological Diversity. n.d. Antigua and Barbuda — Main Details. Available at:
https://www.chd.int/countries/profile/?country=ag



https://pdf.usaid.gov/pdf_docs/Pnabx600.pdf
https://www.unep.org/resources/report/sustainable-island-resource-management-zoning-plan-antigua-and-barbuda-including
https://www.unep.org/resources/report/sustainable-island-resource-management-zoning-plan-antigua-and-barbuda-including
https://www.cbd.int/countries/profile/?country=ag
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Terrestrial Ecosystems

Much of Antigua's indigenous forests have been lost as a result of historical land degradation, with
most forests now comprising mainly secondary growth'°, Other biomes present on the island include
shrub- and grasslands, salt-pond marshlands, lowland tropical forests, as well as montane and
mangrove forests''. In contrast, Barbuda has retained much of its original forests, with its soils being
predominantly insufficient to support agricultural productivity. The landscape is dominated by
evergreen bush forests.

Coastal and Marine Ecosystems

Beaches: Antigua and Barbuda's marine and coastal environments are characterised by mangroves,
coral reefs, and seagrass beds, all of which contribute to sustaining the country's sandy beaches and
fishery resources. Together, the two islands have ~365 beaches along their respective coastlines,
which are a prominent feature of the country's tourism industry. However, of 25 beaches monitored
between 1996 and 2001, 12 showed signs of erosion at a considerable rate of 0.8 m per year — ten
of which are considered important turtle nesting sites*?. Three of the four species of turtle in the region
use the island’s beaches for nesting and have an important role in marine ecosystem functioning and
the tourism industry. The erosion of these beaches is therefore of particular concern as it poses a
threat to nesting sea turtles. In addition to erosion, the beaches have been subjected to an influx of
Sargassum seaweed, which is deposited on the beaches in large amounts, reducing tourism appeal.

Mangroves: Mangroves are also an important coastal biome in Antigua and Barbuda. The country’s
11 km? of mangrove forests consists of 36 mangrove sites in Antigua and nine in Barbuda®®. These
mangrove forests are extremely productive ecosystems that provide an abundance of ecosystem
services to Antigua and Barbuda!*. For example, mangroves provide habitat for marine life that
supports the fisheries sector, contributing to food security in the country. They also reduce flood and
erosion damage caused by storms and hurricanes along the coastline, thereby protecting
communities from damage as a consequence of storm surges. .

The country’s most prevalent mangrove site is in the Codrington Lagoon area of Barbuda. This is the
only RAMSAR?® site in the Caribbean. The lagoon serves as an important nursery for several marine
species, including lobster and reef fish. Codrington Lagoon also acts as a critical nesting area for
several migratory sea birds, including the largest nesting population of frigate birds in the Caribbean?.
This valuable mangrove site is, therefore, considered one of the island's greatest economic assets,
contributing to both the fisheries and tourism sectors, as well as to food security. The integrity of the
lagoon has been undermined by the impacts of Hurricane Irma (Category 5) — wave action and
storm surge resulted in the breach of the sand bar that protects the lagoon while strong winds stripped
mangroves and other vegetation of their foliage and dumped debris among the trees’. Hurricane
damage to these coastal and marine ecosystems reduced the available habitat to support fisheries,
which has implications for local fish stocks and, in turn, food security.

10 GoAB. 2015. Third National Communication on Climate Change under the UNFCCC.

11 GoAB. 2020. Antigua and Barbuda First Biennial Update Report.

12 Convention on Biological Diversity. Antigua and Barbuda — Main Details. Available at:
https://www.cbd.int/countries/profile/?country=ag

13 Gore-Francis J. 2014. Antigua and Barbuda SIDS Preparatory Progress Report. Available at:
https://sustainabledevelopment.un.org/content/documents/1049240Antigua%20and%20Barbuda%?20final.pdf

14 World Wildlife Foundation. 2017. Mangrove Conservation in Antigua and Barbuda Report. Available at:
https://caribbeanhotelandtourism.com/mangrove-conservation-in-antigua-barbuda/

15 A Ramsar site is a wetland site designated to be of international importance under the Ramsar Convention.

16 Carr, LM & Heyman WD. 2009. Jamaica bound? Marine resources and management at a crossroads in Antigua and
Barbuda. Geographical Journal, 175:17-38.

17 GoAB. N.d. Hurricane Irma Recovery Needs Assessment: A report by the Government of Antigua and Barbuda.
Available at:
https://www.gfdrr.org/sites/default/files/publication/Antigua%20and%20Barbuda%?20executive%20summary_print_text%28
2%29.pdf



https://www.cbd.int/countries/profile/?country=ag
https://sustainabledevelopment.un.org/content/documents/1049240Antigua%20and%20Barbuda%20final.pdf
https://caribbeanhotelandtourism.com/mangrove-conservation-in-antigua-barbuda/
https://www.gfdrr.org/sites/default/files/publication/Antigua%20and%20Barbuda%20executive%20summary_print_text%282%29.pdf
https://www.gfdrr.org/sites/default/files/publication/Antigua%20and%20Barbuda%20executive%20summary_print_text%282%29.pdf

Antigua and Barbuda Food Security Sectoral Adaptation Plan 11

Seagrass meadows: Seagrasses are the only angiosperms!® able to thrive in marine environments,
growing in shallow waters near the coastline. When seagrasses grow in large areas, they create
seagrass meadows, also known as seagrass beds. These meadows grow in ~147 km? (64 km? around
Antigua and 83 km? around Barbuda) of the country's shallow waters and are the most extensive of
the Caribbean region. There is a growing recognition of the global importance of seagrass ecosystem
services, particularly as a major carbon sink and fisheries habitat!®. Seagrass meadows provide
coastal stabilisation, filter ocean waters, and provide habitat and forage for a range of marine species,
which, in turn, support both the tourism and fisheries sectors to bolster food security in the country.

In the last two decades, an invasive seagrass Halophila stipulacea has spread across the eastern
Caribbean. Dense beds of this species are beginning to replace the native seagrass species that
otherwise characterise the seagrass meadows along the coast®. It is believed that anthropogenic
disturbances may have facilitated this shift, creating open spaces that are readily colonised by
invasive species. The rapid expansion of H. stipulacea may have wide ranging consequences for the
structure and functioning of seagrass ecosystems and the services that they provide. Recreational
activities, food production operations, the urbanisation of the islands and their coastlines, and limited
waste digestion solutions?! all contribute towards the direct destruction of seagrass meadows in
Antigua and Barbuda. These activities further decrease the ecosystem service capacity of local
seagrass species.

Coral reefs: An extensive body of coral reefs surround the islands of Antigua and Barbuda, covering
an area (=76 km?) equivalent to a fifth of the country's total land coverage. This is considered the
most extensive coral reef habitat of any Caribbean Island east of Hispaniola. Approximately 48% of
these reefs fall within a protected or managed area. Antigua's coastline is surrounded by several coral
reefs (48 km?), although the reef on the northeast corner has a wide shelf that supports the highest
living coral cover and reef development?. Barbuda's coastline also comprises an extensive reef
system (28 km?)2%, with its highest coral cover concentrated along the protected south-eastern portion
of the island. Each island’s fringing reefs are concentrated on the east coast, with little to no reef cover
along the western side of the islands.

The deterioration of coral reefs is prominent worldwide. Dedicated documentation of this trend began
in 1998 after a dramatic and rapid shift in climatic conditions between the 1997 El Nifio (which lasted
12 months) and a sudden switch to the mid-1998 La Nifia (11 months) that caused a major bleaching
and coral death event globally?*. An ecological assessment of Antigua and Barbuda’s reefs in 1996
indicated that the corals were already in the early phases of a coral bleaching event, with up to 70%
of the corals affected by partial bleaching®. The impacts on the country’s coral ecosystems are not
exclusively climate induced. Antigua and Barbuda has experienced major degradation of its reef
ecosystems in the last ~40 years as a result of, inter alia, poor waste disposal, recreational tourism
activities and unsustainable fishing practises?®. These anthropogenic factors have contributed to the

18 Flowering plants.

19 McKenzie LJ, Nordlund LM, Jones BJ, et al. 2020. The global distribution of seagrass meadows. Environmental
Research Letters (15).

20 Scheibling RE, Patriquin DG & Filbee-Dexter K. 2018. Distribution and abundance of the invasive seagrass Halophila
stipulacea and associated benthic macrofauna in Carriacou, Grenadines, Eastern Caribbean. Aquatic Botany, 144:1-8.

21 Australian Institute of Marine Science. N.d. Seagrasses. Available at:
https://www.aims.gov.au/docs/projectnet/seagrasses.html

22 |nstitute for Tropical Marine Ecology Inc. 2005. Atlantic and Gulf rapid reef assessment protocol 4.0: First
implementation in the Commonwealth of Dominica.

23 TNC & GoAB. 2016. Antigua and Barbuda Coral Reef Report Card. Available at:
https://search.issuelab.org/resource/antigua-barbuda-coral-reef-report-card-2016.html

24 Wilkinson C. 2000. Status of coral reefs of the world: 2000. Australian Institute of Marine Science.

25 Goreau & Goreau. 1996. Ecological assessment of Antigua and Barbuda reefs: Report to the Environmental Awareness
Group.

26 Camacho R, Steele S, Challenger S & Archibald, M. 2020. Status of coral reefs in Antigua and Barbuda: using data to
inform management. PeerJ, DOI: https://doi.org/10.7717/peerj.9236.



https://www.aims.gov.au/docs/projectnet/seagrasses.html
https://search.issuelab.org/resource/antigua-barbuda-coral-reef-report-card-2016.html
https://doi.org/10.7717/peerj.9236

Antigua and Barbuda Food Security Sectoral Adaptation Plan 12

shift of Antgiua and Barbuda’s reef ecosystems from coral-dominated to algal-dominated ecosystems.
This shift is of concern as healthy coral reefs support and contribute to the climate resilience and food
security of the country. Economic indicators — including increasing tourism numbers and commercial
fish landings —suggest that marine resources, specifically fish and coral reefs, have been historically
overexploited and poorly managed, with the abundance of fish lower than other Caribbean Islands?’.

2.1.3 Land use

Antigua and Barbuda is dependent on the integrity of its diverse ecosystems and a variety of
ecologically important species to support the country’s three primary land uses, namely: agriculture,
residential and tourism development. Agriculture constitutes ~30% of the total land use in the country
despite the continuing expansion of the residential and tourism sectors (discussed below). Residential
settlements cover ~22% of Antigua’s land and account for ~4% of Barbuda’s total land area. Other
land use types include transport (~1%) and industrial developments, such as manufacturing plants
and quarries (~2.1%)%2°, The current land use statistics for each sector across Antigua and Barbuda
are shown in in Figure 36 below.
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Figure 2. Land Use Maps of Antiguaz (:Iseft) énd]Ba.rbusda (right)20.
Agriculture

When Antigua was first colonised in 1632, the island's well-protected bays, dense forests and
geological variations were well suited to subsistence farming. Tobacco, ginger and indigo were the
first crops to be intensively grown on the island. However, towards the end of the seventeenth century,
sugarcane had become the most widely farmed crop. From this point, until its independence from
Britain in 1981, Antigua was almost exclusively dedicated to sugarcane monoculture, with ~90% of
the island devoted to agriculture®:. This period of intensive agriculture has been linked to the

27 Carr LM & Heyman WD. 2009. Jamaica bound? Marine resources and management at a crossroads in Antigua and
Barbuda. Geographical Journal, 175:17-38.

28 Commonwealth Network. 2020. Antigua and Barbuda: Quarrying. Available at:
https://www.commonwealthofnations.org/sectors-antigua_and_barbuda/business/mining_and_minerals/#

29 GENIVAR. 2011. Sustainable Island Resource Management Zoning Plan for Antigua and Barbuda (including Redonda).
30 |bid.

31 Pratt SM. 2015. Landscape legacies of sugarcane monoculture at Betty’s Hope plantation, Antigua, West Indies. USF
Tampa Graduate Theses and Dissertations. Available at:
https://digitalcommons.usf.edu/cgi/viewcontent.cgi?article=6752&context=etd
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degradation of the Antiguan landscape. Unsustainable methods of farming resulted in soil erosion,
compaction, changes in the physical and chemical properties of the soil, as well as a decline in soll
fertility. Large-scale deforestation exposed Antigua’s soils to weathering, rainfall and natural
disasters, resulting in their compaction, thereby increasing surface runoff and the potential for soil
erosion®2, These impacts have become more prevalent with the abandonment of the plantation, an
intensive anthropomorphised landscape that depended on labour for stability.

In comparison, Barbuda’s limited water availability and shallow soils have inhibited agricultural
expansion on the island, resulting in the unintended preservation of a large portion of the island’s
indigenous forests. Limited agriculture has been practised outside of Codrington (the island's only
settlement), where land is considered a vast commons that is free to all Barbudans to carry out
subsistence and small cash crop and livestock production. Agricultural activities typically comprise
shifting cultivation, grazing livestock on open range, wood cutting for charcoal, hunting, and gathering
of wild plants®3. Attempts at commercial agriculture, implemented by non-Barbudans, have often failed
as a result of the difficult environmental conditions, exacerbated by the withholding of labour by
Barbudans, who consider the island their own common property and resist intensive land use.

Land use change in Antigua and Barbuda with the growth of the tourism sector

The development of tourism infrastructure has taken precedence in Antigua since the abandonment
of commercial sugarcane production. This shift was facilitated by the inception of the Antigua Tourist
Board in 1949, with the Board encouraging and enabling the establishment of specialised resort
facilities to meet and further stimulate tourism demand. By the mid-1970s, tourism directly and
indirectly contributed 60—70% of Antigua's total gross domestic product (GDP), with sugarcane
production falling to negligible levels following the closure of the last remaining refinery in 1972. The
tourism industry and general urbanisation of the island was mostly developed on the same land that
was previously dedicated to agriculture. This transition reduced the land available for both agriculture
and land restoration. Although the economic shift from agriculture to tourism has been accompanied
by a large increase in the number of tourists, the expansion of the tourism sector has come at a cost
to the island's biodiversity, which inadvertently places the tourism potential of the island at risk. Ad
hoc development for tourism and housing purposes, for example, has resulted in the fragmentation
and loss of terrestrial habitats. Marine biodiversity is also increasingly threatened by continued habitat
destruction, overexploitation, and sand mining related to the tourism sector. Moreover, mangroves
that function as nurseries and habitats for marine life are being removed to cater for the development
of tourism infrastructure®*. The continued loss of biodiversity to accommodate the growth of this sector
not only impacts the quality of the island's tourism product but also decreases the local ecosystem's
capacity to adapt to changing climate conditions.

Barbuda became part of the state of Antigua and Barbuda in 1981, when tourism development was
already in full swing on the island of Antigua. The statute of Barbuda being included within the same
country as Antigua, however, was repeatedly contested after this event. Barbudans continued to
defend the shared commons and prevent international ownership of land. This is because the
international ownership of Barbudan land has the potential to compromise the health of local
ecosystems through the loss of land for tourism infrastructure as well as damaging tourist activities,
as has already occurred in Antigua®. Though international ownership of land was unwanted by most
Barbudans, the hurricane disasters in 2017 affected Barbudan’s ability to maintain agency and
authority over their shared commons.

32 |bid.

33 Berleant R. 1991. Statehood, the Commons and the landscape in Barbuda. Caribbean Geography 3(1).

34 Convention on Biological Diversity. n.d. Antigua and Barbuda — Main Details. Available at:
https://www.cbd.int/countries/profile/?country=ag

35 Land Portal. 2018. Barbudan land ownership: a 200-year-old freedom put at risk following Hurricane Irma. Available at:
https://landportal.org/es/blog-post/2021/02/barbudan-land-ownership-200-year-old-freedom-put-risk-following-hurricane-
irma
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In 2017, hurricanes Irma and Maria (Category 5 storms) considerably altered the landscape and
infrastructure on Barbuda. Hurricane Irma, in particular, destroyed ~95% of the existing environment
through, inter alia, defoliation, saltwater flooding and uprooting crops. In addition, 642 of the 670
houses on the island were either completely destroyed or damaged during the storm. Efforts to restore
and reconstruct local infrastructure have incorporated the addition of new tourism infrastructure,
including a new airport and several other tourism projects. The new tourism infrastructure projects
are currently being scrutinised by the Global Legal Action Network for their potential to result in the
degradation of the island's natural ecosystems, particularly Codrington Lagoon National Park. These
concerns have been validated by a recent survey that indicates the steady decline of overall
vegetation condition — amount, quality and efficacy of purpose — since 2017 resulting from inter alia
hurricanes and tourism development3®,

In 2022, the United Nations additionally reported that natural surrounding on Palmetto Point were
altered by the removal of mangroves in certain areas and that habitats of protected flora and fauna
were damaged for the tourism development. This removal and degradation of these habitats further
exacerbates the vulnerability of the island’s ecosystems to storms and natural disasters®’. Being the
highest site in the area, Palmetto Point is also key for feeding fresh water to Codrington Lagoon which
hosts young fish, lobsters and conch populations®. Construction in these fragile areas threatens
aguatic and coastal ecosystems and can affect the human rights of the local population, including the
rights to a healthy environment, food, drinking water and sanitation, and cultural rights.

2.1.4 \Water resources

Antigua and Barbuda ranks as one of the most water-stressed countries in the Caribbean, with total
renewable resources per capita averaging 566 cubic metres per year®®. The country receives a
moderate average rainfall of 991 mm per year.

Antigua has 86 watersheds, grouped into 13 larger watershed groups*. Six of these watersheds have
been identified as major catchments, with important socio-economic, agro-ecological and hydrological
values*'. Combined, these six watersheds occupy ~42% of Antigua's land area and contain 80% of
Antigua's groundwater supply and 90% of its surface water reservoirs*?. These six dominant
watersheds are illustrated in the map below (Figure 3, left) and the details of each are referenced in
Table 1. The two largest watersheds are Body Ponds/Big Creek and Potworks, which have areas of
16 km? and 13 km? respectively and comprise non-perennial rivers, streams, freshwater wetlands*344
and ponds*®. The Body Ponds/Big Creek watershed drains the main part of the Central Plain towards

36 Rienow A, Schweighofer J & Dedring T. 2022. Detecting land use and land cover change on Barbuda before and after
the Hurricane Irma with respect to potential land grabbing: A combined volunteered geographic information and multi
sensor approach. International Journal of Applied Earth Observation and Geoinformation, 108: DOI. Available at:
https://doi.org/10.1016/j.jag.2022.102732

37 Caribbean Community Climate Change Centre. 2020. Antigua and Barbuda Climate Change Policy and Strategy 2020—
2030. Available at: https://www.caribbeanclimate.bz/wp-content/uploads/2020/12/AB-CC-Policy-and-Strategy-Report-
2020.pdf

38 OHCHR. 2022. Antigua and Barbuda: Luxury resort puts wetland and healthy environment at risk — UN experts.
Available at: https://www.ohchr.org/en/press-releases/2022/02/antigua-and-barbuda-luxury-resort-puts-wetland-and-
healthy-environment-risk

39 The FAO defines countries like Antigua and Barbuda as water-scarce with less than 1000 m? of freshwater resources
per capita.

40 GoAB. 2015. Third National Communication.

41 GENIVAR. 2011. Sustainable Island Resource Management Zoning Plan for Antigua and Barbuda (including Redonda).
42 GENIVAR. 2011. Sustainable Island Resource Management Zoning Plan for Antigua and Barbuda (including Redonda).
43 Birds Caribbean Website. 2018. Loving our Wetlands a Little Bit More: A View from Antigua & Barbuda. Available at:
https://www.birdscaribbean.org/2018/02/loving-our-wetlands-a-little-bit-more-a-view-from-antigua-
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the

44 Prosper J, Joseph V, Otto A & Prosper S. N.d. Important Bird Areas in the Caribbean — Antigua and Barbuda. Available
at: http://datazone.birdlife.org/userfiles/file/IBAs/CaribCntryPDFs/antigua_and_barbuda.pdf

45 GoAB. 2015. Antigua and Barbuda’s 2015-2020 National Action Plan: Combatting Desertification, Land Degradation
and Drought.
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both the east and west, while the Potworks watershed drains the northern slopes of the southwest
volcanic region. In addition to Body Ponds and Potworks, the four other major watersheds include
Fitches Creek, Parham, Bethesda and Christian Valley*6. These watersheds are protected per the
Environmental Protection and Management Act of 2019.
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Figure 3. The 86 Antiguan watersheds grouped into the 13 major watersheds (left) and the Barbudan watershed
groupings (right)*7.

Table 1. Watershed names and references to the numbered map of Antigua above (Figure 3, left).

Ref # | Watershed Name | Area (km?) | Existing Storage (cubic GroundWater Yield
meters) (Cubic meters/year)
Agricultural Municipal
1 Potworks 32 37,744 4,946,255 220,000
2 Body Ponds 40 247,189 342,907 340,000
3 Christian Valley 17 11,348 204,758 610,000
4 Parham 15 41,198 - -
5 Fitches Creek 10 412,599 - -
6 Bethesda 1 666,079 - -

The Palmetto Aquifer is the most important of Barbuda's 10 watersheds. It covers an area of six
square kilometres and comprises shallow aquifers that supply ~1.5 million cubic metres of water per
annum?, Although this source serves as Barbuda's primary fresh water supply, this land area is
currently under construction for a luxury golf estate (Figure 4 below). This tourism development project
may negatively impact water availability on the island, particularly when considering the volume of
water required to maintain the golf course®®. Moreover, the remaining watersheds have been
negatively impacted by both anthropogenic and climate influences. For example, watersheds
throughout the country have experienced a decline in storage capacity as a result of increased
sedimentation and a shortfall of runoff control measures in watershed areas.

46 GoAB. 2020. Antigua and Barbuda'’s First Biennial Update Report.

47 GoAB. 2015. Third National Communication

48 Antigua Observer. 2017. Flashback: Barbuda, An Island to Cherish and Preserve. Available at:
https://antiguaobserver.com/flashback-barbuda-an-island-to-cherish-and-preserve/

49 Golf courses use as much water as 60,000 rural residents and 1,500 kg of chemical fertilisers, pesticides and herbicides
each year. Forbes New Article, 2019. The Environmental Impact of Caribbean Tourism Undermines Its Economic Benefit.
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Ramsar-site
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Figure 4. Sampled very high-resolution false-colour images of Palmetto Point, south of the Ramsar site from
2017-2021 (RapidEye, NIR/R/G). The emerging golf course lakes are well depicted®°.

Water infrastructure

There are six main desalination plants in Antigua and Barbuda. Of these, five are located in Antigua:
three on the northeast coast; one in the southwest; and one in the south near Pigeon Point water well
(Figure 5). The plant at Ffreyes is currently in the process of having its capacity increased and a new
plant is being introduced at Fort James. There are also two surface-water treatment plants in Antigua
that contribute to the municipal water supply, which is pumped via pipes for domestic and agricultural
use®l. Approximately 60% of freshwater in the country is supplied by these desalination plants.
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Figure 5. Map of the Antigua Public Utilities Authority’s (APUA's) assets and daily output (DO) of treatment
plants on Antigua Island®2.
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52 HR Wallingford Ltd. 2021. Vulnerability Assessment and Water Sector Adaptation Planning Project, Antigua and
Barbuda — Water Sector Adaptation Plan.
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Surface water is stored in several small ponds across the country®3. In addition to these, Antigua has
10 small and medium-sized reservoirs to facilitate water storage. The ~50 active wells in Antigua are
used for groundwater extraction. Despite efforts to periodically rest these wells to prevent over-
extraction, many of the wells have been abandoned because of the groundwater's high salinity levels.
Managed aquifer recharge mechanisms are currently being explored by Cuba Hidraulica®, with the
goal of increasing freshwater availability in Antigua. Despite a higher reliance on groundwater than
Antigua, Barbuda only has one active well in Codrington®. This major well, and several small private
wells, are all prone to severe saltwater intrusion®®.

Currently, the costs of water production are subsidised by the government through the Antigua Public
Utilities Authority (APUA), with the aim of making desalinated water more affordable. Desalination is,
however, still a very expensive process: desalinated water costs five times that of surface water to
produce, and seven times that of groundwater®’. These high costs combined with the poor water
quality result in considerable challenges for food producers (Section 4.3). Given these costs,
desalinated water is primarily used in high-income industries, such as the tourism sector. Desalination
is associated with various additional challenges, including the production of harmful by-products, such
as excess salt and chemicals. These harmful by-products have a direct negative impact on the
immediate environment — regardless of the disposal method®®%° — which often results in inter alia
land degradation®. Antigua and Barbuda practise the most common brine disposal technique, ocean
discharge. This could be partly a result of challenges in land availability in the country which also
impacts the potable water quality.

There are several challenges to water storage in Barbuda. In particular, the water stored in the only
official water well on the island is brackish — even after treatment. Municipal water production
depends on the island’s one desalination plant, which was installed in 2016 to supplement water
production during periods of water scarcity. However, samples of municipally-supplied water,
provided by the desalination plant and water well storage show salinity levels ranging from 0.25-10
ppt®! as well as the presence of coliform bacteria — which can cause illness if ingested. The salinity
levels are reasonable for consumption but can negatively impact taste and therefore the desirability
of the product while repetitive use of saline water can have long-term health impacts and can affect
plant growth negatively. Hurricane Irma (2017) significantly compromised most of Barbuda’s water
sources: i) groundwater became contaminated from the infiltration of surface pollutants and saltwater
intrusion from storm surge; ii) rainwater harvesting systems were damaged and cisterns were
contaminated with debris; and iii) the public desalination plant was flooded, damaging the electronic
control systems. With important groundwater supplies having on going contamination, there is a need
for regular water-testing to protect human health. US$29 million has been approved to rehabilitate the
infrastructure damaged by Hurricane Irma across Antigua and Barbuda. Planned infrastructure works
include, inter alia, the rehabilitation of the desalination plant and water storage facilities in Barbuda.
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The Government of Antigua and Barbuda (GoAB) currently plans to accelerate the achievement of
SDG6 and SDG7 — namely clean water and sanitation and affordable and clean energy, respectively
— through the development of water infrastructure that enables the supply of fresh water through
reverse osmosis®?. The GoAB has planned to power the relevant water filtration plants using
renewable energy, thereby minimising the high environmental and economic impact of fossil fuels as
well as contributing to SDG2 — zero hunger, by ensuring local food production can occur down the
value chain resulting form these water and power plants®3.

Freshwater supply for human consumption

Sources of fresh water include: i) direct surface water abstraction; ii) groundwater; iii)
desalinated/treated water (see above section on water infrastructure); and iv) imported water. Most
surface water occurs as rainwater and non-perennial man-made reservoirs and dams. Groundwater
occurs mostly in aquifers and is accessed from borehole wells. All groundwater sources in the country
— both islands — are generally saline as a result of saltwater intrusion with the notable exception of
Palmetto Sands in Barbuda®+%. Both surface and groundwater supplies can be accessed in natural
watershed areas as well as water storage facilities — which include reservoirs, dams and cisterns —
and are often used to provide piped water to communities.

Despite the limited freshwater availability, over 97% of Antigua and Barbuda's population has access
to drinking water and 88% has access to sanitation services. The public water supply system supplies
water to 86% of households while the remaining households resort to rainwater cisterns and
groundwater wells for their private water supply®®. Domestic rooftop catchments contribute
considerably to domestic water supplies, particularly in Barbuda, where government supplied water
distribution is less reliable. Barbudan citizens also abstract groundwater from private wells.
Households in Antigua also practise private rainwater harvesting, although to a lesser degree. Local
legislation, including the revised building code, encourages water conservation through rainwater
collection systems.

The limited freshwater availability in Antigua and Barbuda has prompted the process of desalination
for human consumption needs. The water obtained for treatment is extracted from the ocean as well
as from groundwater, which is typically too saline for human consumption or agriculture. Antigua’s
population relies predominantly on desalination for water supply (up to 70% during the wet season
and 100% during dry periods), whereas Barbuda depends mainly on groundwater. The fresh
groundwater in Barbuda is, however, in a 'semi-fragile’ state as a result of the high-water table and
climate change forecasts®’. To increase their resilience to freshwater fluctuations, most hotels and
resorts in Barbuda have their own desalination plants. Imported water serves as an additional source
of fresh water for both islands. Although this expensive source of water is predominantly used in the
tourism industry, the current extended drought has increased local dependency on these imports to
supplement local consumption needs. This trend towards a reliance on imported water is also driven
by locals’ health concerns of and general dissatisfaction with the quality of water supplied by the
government. Desalinated water does not include essential minerals such as calcium and

62 Sustainable Development Goal 6 pertains to clean water and sanitation for all while number 7 is about ensuring access
to affordable, reliable, sustainable and modern energy for all.

63 GoAB. 2021. Antigua and Barbuda Voluntary National Review Report.

64 Boger R, Perdikaris S, Potter AE & Adams JD. 2016. Sustainable Resilience in Barbuda: Learning from the Past and
Developing Strategies for the Future. The International Journal of Environmental Sustainability, 12:1-14.

65 HR Wallingford. 2021. Vulnerability Assessment and Water Sector Adaptation Planning Project, Antigua and Barbuda
Water Adaptation Plan

66 UN Department of Economic and Social Affairs. N.d. Antigua and Barbuda: Progress on achieving SDG 6. Available at:
https://sdgs.un.org/basic-page/antigua-and-barbuda-34110

67 US Army Corps: Mobile District and Topographic Engineering Center. 2004. Water resource assessment of Dominica,
Antigua, Barbuda, St. Kitts and Nevis.
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magnesium®, As a result, desalinated water and can have adverse effects on human health when
used extensively, including nutrient deficiencies and the increased risk of heart disease® .
Additionally, increased use of bottled water has negative consequences for the environment, such as
increased incidences of plastic pollution.

In recent years, the demand for freshwater has begun to exceed the available supply. For example,
there has been an observable correlation between freshwater demand and Covid-19, with the global
pandemic increasing sanitation activities. In addition, although the agricultural sector currently
accounts for ~4% of the total water demand, this is predicted to increase in the future as the country
shifts towards local food production’. Locals have also voiced concerns that municipally supplied
water is too saline to support agricultural productivity, with many crops failing as a result of the high
water salinity.

2.2 Political and environmental governance

The state of Antigua and Barbuda’s food system is influenced by numerous governmental sectors
and ministries, making its management complex. These multifaceted linkages are described below,
with subsections highlighting the different political and environmental governance structures and how
they relate to food security in the country.

2.2.1 Political governance

A member of the commonwealth of nations’?, The Antigua and Barbuda Constitutional Order was
developed to underpin the governance of the country when it gained independence in 19817, The
current governance structure is a constitutional monarchy’ with the prime minister serving as the
head of the Government of Antigua and Barbuda (GoAB). In addition, there are two chambers of
legislature: The House of Representatives and the Senate’. These two chambers oversee legislation
in parliament’®. The implementation and administration of the country’s constitution is facilitated by
the cabinet as the executive branch of government, which comprises the prime minister and the
council of ministers””"8,

Antigua and Barbuda comprises 13 ministries that oversee the governance of the nation. Although
the governance of, and within, each of these ministries has some impact on the country’s food
production and food security — through the governance of multiple pathways’” and value chains

68 Environment and Energy Leader. 2019. Israeli scientists fear public health risks from desalinated seawater. Available at:
https://www.environmentalleader.com/2019/03/israeli-scientists-fear-public-health-risks-from-desalinated-
seawater/#:~:text=Mortality%20Rate%20Higher%20in%20Regions,death%20by%20a%20heart%20attack.

69 Rowell C, Kuiper N & Shomar B. 2015. Potential health impacts of consuming desalinated bottled water. Journal of
Water and Health, 13:437-445.

70 Shlezinger M, Amitai Y, Akriv A, Gabay H, Shechter M & Leventer-Roberts M. 2018. Association between exposure to
desalinated sea water and ischemic heart disease, diabetes mellitus and colorectal cancer; A population-based study in
Israel. Environmental Research, 166:620-627.

"t HR Wallingford. 2021. Vulnerability Assessment and Water Sector Adaptation Planning Project, Antigua and Barbuda
Water Adaptation Plan

72 The commonwealth is an international association consisting of the UK, countries that were previously part of the British
Empire, and its dependencies.

73 GoAB. 1981. The Antigua and Barbuda Constitutional Order.

74 As a constitutional monarchy, the country recognises King Charles Il as its head of state. The Monarch is represented
by a Governor-General who appoints the Prime Minister to serve as the head of the GoAB.

75> Members of the House of Representatives are elected based on proportional public elections. Through this democratic
process, citizens elect these members to serve a five-year-term. The Senate is appointed by the Governor-General.

76 The Commonwealth. 2022. Member countries. Available at: https://thecommonwealth.org/our-member-countries

77 The Council of Ministers is appointed by the Governor-General with the advice of the Prime Minister.

78 GoAB. 1981. The Antigua and Barbuda Constitutional Order.

9 pathways refers to the mechanisms of basic functioning of the country that exist and link to each other, that either
contribute towards or diminish the achievement of national food security. Some examples could be, inter alia, cultural
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within the food system — specific ministries are more relevant to food security through their
responsibilities of governing infrastructure, ecosystems, food production and imports. These are the:
i) Ministry of Finance, Corporate Governance and Public Private Partnerships; ii) Ministry of Legal
Affairs, Public Safety and Labour; iii) Ministry of Energy, Civil Aviation and Transportation; iv) Ministry
of Health, Wellness and the Environment; v) Ministry of Foreign Affairs, Trade and Immigration; vi)
Ministry of Agriculture, Fisheries and Barbuda Affairs; vii) Ministry of Tourism, Investment and
Economic Development; viii) Ministry of Works; ix) Ministry of Housing, Lands and Urban Renewal,
and x) Ministry of Social Transformation, Human Resource Development and the Blue Economy.

Political governance is closely linked to food security in Antigua and Barbuda through environmental
management and the relationship climate change impacts have on governance techniques and
capacity. Considering the intertwined nature of political governance with the nation’s environment and
the alignment of governance to achieve Sustainable Development Goals (SDG) — specifically food
security — environmental governance is relevant and necessary to all ministries and their
responsibilities.

Although the two islands are officially one country, their land governance and economic infrastructure
vary considerably. Antigua’s governance structure has prioritised economic development by focusing
their development strategy of financial and produced capital. As a result, the tourism sector has largely
been prioritised for development, with less emphasis on the protection of ecosystems and natural
vegetation. In contrast, the Barbudan governance structure has prioritised cultural lifestyle and the
natural environment over urban development, resulting in a stark socio-economic difference between
the two islands. Consequently, Antigua is wealthier than Barbuda, resulting in a more independent
and stable economy than their sister island.

On Antigua, independent land ownership exists through the globally recognised system whereby title
deeds are used to validate ownership and finance for a property or dwelling. Foreigners can purchase
properties in Antigua, without restriction, if they have the Non-Citizens Land Holding Licence (NCHL
or NCL). This licence has a fee of 7.5% of the purchase price but awards foreigners the same
purchase laws as Antiguan citizens. Alternatively, the Antigua and Barbuda Citizenship by Investment
Program allows foreigners to purchase property in an approved real estate project which subsequently
gualifies the buyer for full citizenship. Land ownership in Antigua differs from that in Barbuda. In
Barbuda, land ownership is based on the 2007 Barbuda Land Act®, which states that Barbudan
citizens collectively own the land and that a majority vote must be obtained to grant a land lease for
any major developments, which are, according to the Act, defined by their value. Prior to 2016, major
developments were defined as those having a value of US$5.4 million. In 2016, this value was
increased to US$40 million, with a GoAB-sanctioned amendment to the Act. This amendment has
affected Barbuda’s land use and environmental governance dynamic considerably — particularly
following damages to existing infrastructure by Hurricane Irma — by allowing for larger and potentially
damaging externally-driven developments on the island®.

practises, private company operations, food production techniques and transport utilisation. Any activity that has the
potential to affect the country’s food security, whether directly or indirectly, is a pathway that can be governed to ensure
its' impact on food security is positive. For example, the yachting industry in Antigua and Barbuda is not typically seen as a
food security industry, yet the manner in which yachting is governed can impact whether the vessels are polluting the
waters, stagnating currents, fishing irresponsibly, consuming excessive imported food goods and causing physical
destruction to ecosystems that support biodiversity and food security.

80 Boger R, Perdikaris S, Potter AE & Adams JD. 2016. Sustainable Resilience in Barbuda: Learning from the Past and
Developing Strategies for the Future. The International Journal of Environmental Sustainability, 12:1-14.

81 Rienow A, Schweighofer J, Dedring T, Goebel M & Graw V. 2022. Detecting land use and land cover change on
Barbuda before and after the Hurricane Irma with respect to potential land grabbing: A combined volunteered geographic
information and multi sensor approach. International Journal of Applied Earth Observation and Geoinformation, 108: DOI
https://doi.org/10.1016/j.jag.2022.102732
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2.2.2 Environmental governance

Several ministries and departments are involved with environmental governance structures and
activities in Antigua and Barbuda. The GoAB recognises the importance of Antigua and Barbuda’s
natural resource base for the country’s economy, particularly in the tourism, agricultural and industry
sectors. The influence of ecosystem integrity on these different industries highlights the overarching
value of ecosystem services in the country. However, these services are vulnerable to climate change
impacts in the country, which not only threatens the country’s GDP, but national food security as well.

Antigua and Barbuda is party to several environmentally-focused international conventions®,
although many of these agreements have not yet been formalised into the country’s legal
frameworks®. For example, Antigua and Barbuda has ratified the Escazu Agreement, which is the
first international environmental agreement that guarantees civil society organisations (CSOs) and
the public at large the opportunity for meaningful engagement® in environmental matters. This
objective is achieved by providing enabling mechanisms, such as the Regional Public Mechanism?®,
for CSO involvement in decision-making®. In the interest of actualising multi-stakeholder governance
methods and achieving the SDGs, the GoAB has committed to continually engage and empower
CSOs in environmental, social and governance issues. An example of a convention and signed
agreement that is not yet enforced and formalised into law is the ‘save soil’ agreement made this year,
which would impact inter alia i) the use of chemicals fertilisers; ii) food waste management and
composting incentives; iii)) the practise of deforestation and ecosystem degradation; and iv)
urban/tourism development methods that do not prioritise the soil health and biodiversity.

Antigua and Barbuda’s environmental management and related functions fall under the Ministry of
Health, Wellness and the Environment, under the mandate of the Department of Environment (DoE).
The DoE is currently transitioning towards an autonomous position to function as an operational
modality for implementing projects and programmes, as well as advising the private sector. The
department is central in addressing climate change adaptation across the country. It currently
functions as the Green Climate Fund (GCF) national Accredited Entity (AE) and government agency
for overseeing environmental projects in Antigua and Barbuda. The mandate of the DoE includes: i)
developing and enforcing up-to-date policies, strategies and regulations on climate change, resource
management, biodiversity, protected areas and ecosystem rehabilitation; ii) providing relevant
environmental advice and guidance to the public or other government departments; iii) identifying and
coordinating the implementation of Antigua and Barbuda’s commitments to Multilateral Environmental
Agreements (MEASs); and iv) developing and implementing projects that promote environmental
protection.

The DoE also collaborates with the Forestry Unit to address land degradation through the national
urban reforestation programme, which plays a vital role in creating sustainable food security for the
nation. As of 2020, the DoE assumed responsibility for the Beach Protection Act®’, which was
previously the responsibility of the Director of Public Works. This responsibility entails the enforcement

82 GoAB. 2021. Voluntary National Review of Antigua and Barbuda. Available at:
https://sustainabledevelopment.un.org/content/documents/279502021_VNR_Report_Antigua_and_Barbuda.pdf

8 |bid.

84 The Escazu Agreement states that ‘the right to access environmental information, public participation in decision-
making processes and access to justice in environmental matters, and the creation and strengthening of capacities and
cooperation, contributing to the protection of the right of every person of present and future generations to live in a healthy
environment and to sustainable development’. See ECLAC. 2018. Regional Agreement on Access to Information, Public
Participation and Justice in Environmental Matters in Latin America and the Caribbean. Available at:
https://repositorio.cepal.org/bitstream/handle/11362/43583/1/S1800428_en.pdf

85 This Mechanism keeps members informed, facilitates involvement, assists coordination of public participation in
international meetings and contributes to transparency. It can additionally serve as a national level complement for
participation actions. ECLAC website. The Regional Public Mechanism page. Available at:
https://www.cepal.org/en/node/47273

86 GoAB. 2021. Voluntary National Review Report for Antigua and Barbuda.

87 GoAB. 2020. The Beach Protection Act.
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of the Act, which is mandated to prevent the unauthorised removal of material from beaches or
foreshores, and grant permits where permission is approved. In addition, the DoE coordinates and
regulates the national environment programme, including the processing of Environmental Impact
Assessments (EIAs)®.

To safeguard the environment, the GoAB established the Sustainable Island Resource Framework
(SIRF) Fund (Section 2.5.3) to combine monetary capital from various international and domestic
sources, with the objective of ensuring the achievement of the EPMA’s intended adaptation and
mitigation targets (updated in 2019)%°, The SIRF Fund is the primary funding mechanism for the
country’s environmental and climate change projects. While the DoE currently oversees the SIRF
Fund in its formative stage, the Fund is structured to evolve into a self-sustaining entity, with ongoing
support from the DoE®*.

Several themes of governance will be discussed under the broader theme of environmental
governance. These themes include: i) natural ecosystem governance; ii) agricultural governance; iii)
fisheries and marine governance; and iv) freshwater governance. The themes have been split
accordingly as they directly pertain to the environment but are managed by different ministries and
departments.

Natural ecosystem governance

Antigua and Barbuda’s natural ecosystems are predominantly protected and governed by the DoE,
although the governance of its terrestrial, coastal and marine ecosystems involves the participation
of multiple sectors, ministries, departments, and other organisations. The Fisheries Division within the
MAFBA has primary responsibility for marine ecosystems, with the Department of the Blue Economy
and the country’s first Maritime Blue Economy Plan (MBEP) additionally existing to support
governance enforcement of the country’s marine ecosystems®2. The MBEP utilises existing natural
ecosystems that alleviate climate hazards and comprises actions and priorities to broaden sustainable
economic opportunities aimed at enhancing economic resilience, improving socioeconomic standards
and creating opportunities for climate change adaptation. Other relevant ministries and departments
that play an essential role in the governance of the country’s ecosystems include the: i) Ministry of
Tourism, Economic Development, Investment and Energy; ii) Central Board of Health; iii) National
Solid Waste Management Authority; and iv) Ministry of Works. Ecosystem management is also
indirectly influenced by the governance of commercial industries such as manufacturing, construction
and tourism. This is partly related to the effect that changes in land availability for tourism and
commercial industry development has on the prioritisation of ecosystems and agricultural land.
Although Barbuda has historically been less impacted by limitations in land availability for ecosystems
than Antigua, the recent expansion in tourism development in Barbuda is increasing concerns
regarding the governance of these ecosystems.

The natural ecosystems in Antigua and Barbuda are closely interlinked with the country’s food
production, with marine ecosystems supporting fisheries and terrestrial ecosystems supporting arable
agriculture. The improper governance of these natural ecosystems negatively affects food production
— including wild fishing — and food security through its limited technical capacity to address
ecosystem challenges. To address the degradation of marine ecosystems and resources®®, the GoAB
has developed a system of Marine Protected Areas (MPASs). These include: i) the North-East Marine
Management Area on Antigua’s north-east coast; ii) Nelson’s Dockyard National Park and Cades Bay

88 GoAB. 2021. Voluntary National Review of Antigua and Barbuda.
https://sustainabledevelopment.un.org/content/documents/279502021_VNR_Report_Antigua_and_Barbuda.pdf

89 DoE. 2022. About the SIRF Fund. Available at: https://www.environment.gov.ag/sirf#about

9 For further information on the SIRF Fund and the EPMA see Section Error! Reference source not found..

91 DoE. 2022. About the SIRF Fund. Available at: https://www.environment.gov.ag/sirf#about

92 GoAB. 2021. Voluntary National Review of Antigua and Barbuda.

9 Camacho R, Steele S, Challenger S & Archibald, M. 2020. Status of coral reefs in Antigua and Barbuda: using data to
inform management. PeerJ, DOI: https://doi.org/10.7717/peerj.9236.
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in the south; iii) Diamond Reef in the north; and iv) Barbuda’s extensive protected areas and no-take
zones. Additionally, the National Marine Protected Area legislation is being developed to support
existing and future protected areas®. However, with 60% of the population living within a few
kilometres of the coastline, and given the high levels of poverty, inequality, and unemployment in the
community®, the sustainable governance of the MPAs will prove difficult without concerted efforts to
sufficiently engage the community in these governance mechanisms.

In general, the GoAB has limited capacity for ecosystem governance and the enforcement of
protected areas®. To address this challenge, the GoAB is in the process of creating development
policies that prohibit ecosystem degradation and enhance the multi-stakeholder governance of these
areas. The aim of these policies is to establish marine protected areas (MPAS) that combine tourism
development, economic mechanisms, environmental protection and culturally-sensitive food security
mechanisms that do not undermine the country's heritage, biodiversity or resilience. Antigua and
Barbuda has implemented proactive programs for marine management, fisheries regulations, youth
education and community outreach to achieve this objective.

With the aim of supporting the GoAB’s goals discussed above, the National Oceanography Centre
(NOC), the UK Hydrographic Office (UKHO) and the Centre for Environment, Fisheries and
Aquaculture Science (CEFAS) are undertaking a series of projects — which receive annual funding
from the UK government under the Commonwealth Marine Economies (CME) programme — to
establish an integrated sectoral governance approach®. These projects are developing data
collection processes specific to the country’s waters and providing training and support to local survey
teams. The training will help develop the country’s sustainability goals and improve marine resource
management through the integration of multiple sectors. Should the newly-proposed marine managed
areas (MMASs) be adopted and become MPAs, they would protect 1% more coral reefs (increasing
total reef protection to 86%), 8% more mangroves (69% total) and 5% more seagrass beds (63% of
all seagrass) in Antigua and Barbuda®. If enforced and prioritised over tourism development, the
protection of these ecosystems will have a positive effect on the food security of the country.

Agricultural governance

The agricultural sector has experienced a steep decline in productivity and competitiveness in recent
years®. It currently contributes ~3% to annual GDP, is constrained by a shortage in labour'® and
comprises only ~0.02%*% of the country’s total land area. Despite the sector's small size, agriculture
provides 280 tons of total vegetable production to the country each year, making a considerable
contribution to food security for the local population. Approximately 2,500 households currently
engage in agriculture, consuming two-thirds of what they produce annually. Of these, 650 households
produce sufficient excess to engage in the sale of their agricultural produce, which contributes to their
total household income?®?,

94 GoAB. 2021. Voluntary National Review of Antigua and Barbuda.

% CANARI. 2021. Socio-economic assessment of communities in six marine protected area/ marine

managed areas. Available at: https://canari.org/wp-content/uploads/2021/06/PISCES-socioeconomic-report.pdf

9 Marine ecosystem degradation is the result of over-exploitation, the poor management of marine resources, and limited
governance-mechanisms — and enforcement thereof — in many sectors. These challenges are compounded by climatic
hazards.

97 National Oceanography Centre website. 2021. UK marine expertise characterises coastal environments and ecosystem
services in Antigua and Barbuda.

9%8Kramer PR, Roth LM, Constantine S, Knowles J, Cross L, Steneck R, Newman SP & Williams SM. 2016. Antigua and
Barbuda’s Coral Reef Report Card 2016. The Nature Conservancy.

99 GoAB. 2021. Voluntary National Review of Antigua and Barbuda.

100 GoAB. 2015. Antigua and Barbuda Third National Communication.

101 FAQ. 2022. Antigua and Barbuda. Available at: https://www.fao.org/countryprofiles/index/en/?iso3=ATG&lang=en

102 The Borgen Project. 2021. Improving food security in Antigua and Barbuda. Available at: https://borgenproject.org/food-
security-in-antigua-and-barbuda/
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The Ministry of Agriculture, Fisheries and Barbuda Affairs (MAFBA) is the key agency mandated to
oversee the operations of the country’s agricultural sector. Itis directly responsible for the governance
of food production and environmental protection and comprises ten divisions and six departments'®.
With its control over food resources, the enforcement of the governance structures in the MAFBA has
a direct impact on food production. Proper management of natural ecosystems and food production
industries is pertinent to food security. A sub-section of the MAFBA, is the Agriculture Extension
division®*, This division is responsible for developing strategies and facilitating services for the
development of the agricultural sector, which is done on-the-ground®® and in direct collaboration and
communication with local farmers. These extension services typically encompass: i) the dissemination
of technical advice and lessons learned from academic research?® to farmers; and ii) the provision of
the necessary inputs and services to support agricultural production. The MAFBA also offers
analytical services that assist with the governance of the sector, including food safety assessments,
soll fertility analyses and plant pathogen screening.

In 2022, a Save Soil memorandum?®’ was signed by the GoAB to help guide governance structures
to institutionalise soil-friendly policies. These policies and others, such as the 2012 Food and Nutrition
Security Policy®, will further contribute to sufficient food security for the country.

Food Agriculture

The bulk of Antigua and Barbuda’s food produce is consumed, sold and disposed of locally. As noted
above, current land use in Antigua is influenced by colonial land ownership regulations, whereas
Barbuda is aligned with the 2007 Barbuda Land Act, which comprises separate land governing
laws!®, The implications of this are that, while the Minister of Agriculture, Fisheries and Barbuda
Affairs is responsible for agricultural governance, the Minister of State within the Ministry of Agriculture
of Barbuda governs agriculture on Barbuda Island. Additional complexities arise from the fact that the
governance of the sectors that directly affect agriculture is not situated in the same ministry. For
example, the governance of water use for agriculture is determined by the water division of the
Antigua Public Utilities Authority (APUA), which falls under the Ministry of Public Utilities, Civil Aviation
and Transportation while the trade of agricultural produce is governed by the Ministry of Foreign
Affairs, Trade and Immigration. The latter affects local food trade in two notable ways. First through
prioritising international business relations and imports, resulting in cheaper, bulk supply of a diversity
of products, which local producers cannot compete with. The second is through polices and
governance processes that inhibit the ease of trade for small-scale agricultural producers. Food safety
standards, transport and packaging challenges, limited local crop varietals and limited extension
service support for coordination between farmers are a few of the governance dynamics that stifle
local agricultural trade in Antigua and Barbuda. These limitations in agricultural trade potential have
a considerable effect on the country’s food self-sufficiency. The types of crops grown and fish caught
are discussed in further detail in Section 4.1.

103 MAFBA. 2022. Homepage..Available at: https://agriculture.gov.ag/

104 Barbuda Agricultural Extension Services include the National Backyard Gardening Program, currently overseen by the
Ministry’s Agricultural Extension.

105 On-the-ground governance refers to field governance.

106 FAQ. N.d. Understanding extension. Available at:
https://www.fao.org/3/t0060e/TO060EO3.htm#:~:text=An%20agricultural%20extension%20service%20offers,developed%?2
0Oby%?20agricultural%20research%?20stations

107 The Save Soil memorandum is an environmental movement headed by Sadhguru with the aim of mobilising
governments, UN agencies, global leaders, organisations, eminent members of the environmental and scientific
community, and corporate and individual citizens to unite in addressing the potential crisis of soil extinction to ensure
future generations a planet capable of producing nutritious food and sustaining all life. The memorandum is centred on
three supporting goals: i) turning the world’s attention to our dying soil; ii) inspiring ~4 billion people (or 60% of the world’s
electorate of 5.26 billion) to support policy redirections to safeguard, nurture and sustain soils, and iii) driving national
policy changes in 193 nations toward raising and maintaining the organic content of soils to a minimum of 3-6%.

108 This policy has informed the Food and Nutrition Security Strategy and the Food Security Programme. See Section
Error! Reference source not found. for further detail on the Food and Nutrition Security Policy.

109 Boger R, Perdikaris S, Potter AE & Adams JD. 2016. Sustainable Resilience in Barbuda: Learning from the Past and
Developing Strategies for the Future. The International Journal of Environmental Sustainability, 12:1-14.
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Fisheries and marine governance

Antigua and Barbuda has one of the highest consumption levels of fish in the world at ~50-56 kg per
capita per annum?*®1! The productive fisheries sector contributes directly toward food supply and
supports local livelihoods through the creation of employment. In addition, it constitutes the greatest
share of the agricultural sector’s overall contribution to the country’s GDP at 2%. Given this overall
contribution, the effective management of Antigua and Barbuda’s fisheries sector is important for
ensuring sustainable national food security. It is currently informed by the Fisheries Act of 2006 —
which applies to the Economic Exclusive Zone (EEZ) and fisheries zone — and governed by the
Fisheries Division within the MAFBA. The mandate of this Division includes managing, regulating,
and developing the fisheries sector!2.

Freshwater governance

The primary governing body for freshwater resources in Antigua and Barbuda is the Water Division
of the APUA!3. However, numerous other agencies are involved in activities associated with
watersheds, water harvesting, water treatment and the water management of the country’s marine
and coastal zones. These agencies include government ministries, statutory bodies, non-
governmental organisations (NGOs) and community groups. The agriculture extension division
provides extension and analytical services that measure the quality of marine, potable and irrigation
water!#, with direct input and engagement from the public, thereby encouraging more participatory
regulation.

The APUA has legal rights over all water resources but no legal obligations regarding watershed
protection or maintenance. Insufficiencies regarding APUA’s legal obligation to protect and maintain
watersheds result in limited accountability for — and enforcement of — the sustainable extraction and
replenishment or recharge mechanisms of these resources. The absence of these legal obligations
creates a challenging dynamic with regards to water resource management, particularly with respect
to water infrastructure, such as reservoirs, dam walls and pipes, and accessibility for the public and
food producers to enable sustainable food security. These governance challenges largely result from
limited protection laws and the insufficient capacity to enforce the few existing laws. These challenges
have resulted in reduced watershed management which leads to watershed degradation through: i)
increased pollution from poor agricultural and forestry management practices in upper watershed
areas'?®; and ii) increased surface runoff from reductions in natural vegetation cover. Watershed
degradation — through, inter alia, increased erosion, sedimentation and the increased spread of
invasive alien species — results in reduced recharge rates of the surface and groundwater resources
necessary for food production. Additionally, it impacts communities by reducing water quality and
guantity. The 2015 and 2019 EMPA?® improve the legal status for watersheds and enable the
designation of critical wetlands and watersheds. The EMPA also calls for the establishment of a multi-
stakeholder Watershed and Wetland Management Committee!’’. Though the EMPA has been
enacted, it is unclear whether a dedicated EMPA committee has been established. An SDG
committee, which encompasses the achievement of the EMPA, has, however, been established.

110 GoAB. 2021. Voluntary National Review of Antigua and Barbuda. Available at:
https://sustainabledevelopment.un.org/content/documents/279502021_VNR_Report_Antigua_and_Barbuda.pdf

11 FAO. 2019. Globefish Market Profile — Antigua and Barbuda. Available at:
https://www.fao.org/3/cb9622en/cb9622en.pdf

112 The complete mandate of the fisheries division within the Ministry of Agriculture, Fisheries and Barbuda Affairs is
available at: https://agriculture.gov.ag/index.php/fisheries/

113 GoAB. 2015. Antigua and Barbuda Third National Communication.

114 MAFBA. 2022. Agricultural Extension. Available at: https://agriculture.gov.ag/index.php/agricultural-extension/
115 Ministry of Tourism and Environment. 2001. Integrating Management of Watersheds and Coastal Areas in Small Island
Developing States of the Caribbean: National Report for Antigua and Barbuda.

116 GoAB. 2019. Environmental Protection and Management.

117 GoAB. 2015. Antigua and Barbuda Third National Communication.
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2.2.1 Land use and development governance

The governance of land use and development is mandated by multiple ministries and departments
with interlinked responsibilities dictating how land is distributed, used, developed and maintained.
Land use and development in Antigua and Barbuda are governed by: i) the Ministry of Housing, Land
and Urban Renewal; ii) the Development Control Authority (DCA); and iii) the Central Housing and
Planning Authority (CHAPA). MAFBA also plays a role in land use governance through its land-
specific responsibilities. The Ministry of Legal Affairs, Public Safety and Labour is responsible for the
Land and Commercial registry and the enforcement of constitutional affairs, making them responsible
for specific components of land use and development governance. The Ministry of Works also
influences food security, land use and development governance in Antigua and Barbuda. Proper
infrastructure management contributes to the protection of natural ecosystems. For example, the
development, construction and general maintenance of infrastructure, roads and drainage structures
throughout the country, which is the mandate of the Public Works department, has considerable
influence on sedimentation and floodwaters. The Ministry is responsible for ensuring that road
construction does not aggravate flood damage to agricultural lands, which would affect food security.

2.2.2 Tourism governance

The Ministry of Tourism, Investment and Economic Development governs the tourism sector. The
mandated portfolio of this Ministry includes the governance of several institutions, stakeholders and
programs, including, inter alia: i) AB Hospitality Training Institute; ii) National Parks Authority and
Heritage Sites; iii) Tourism Corporation; iv) Vendors; v) National Economic and Social Council; vi) St.
John's Development Corporation; vii) Small Business Development; viii) Investment Authority; and ix)
Economic Development. The complexity in governing this sector stems primarily from its aggregated
relationship to the environment and economy, subsequently tying it to food security through direct and
indirect relations.

Tourism accounts for the majority of Antigua and Barbuda’s GDP, contributing ~58—-64% between
2014 and 2019. It is the main driver of economic growth, making a substantial contribution to
government revenue and employment — bringing in ~40% of investment into the country!®,
accounting for ~47% of the national annual output of goods and services, and providing 70% of the
population with jobs!®12°, As a result, tourism development and infrastructure is prioritised, with other
infrastructural investments related to environmental sustainability therefore receiving less attention.

The food security challenges that tourism poses to the country are based on food preference
availability and general governance around tourism practises. An increased demand for food
combined with tourism food preferences has affected food producers and food availability for the local
population. Governance around food availability has been focused on prioritising tourism-centred food
import business as opposed to local food production.

Local food producers have different target markets dependent on their products. Fishery sector food
production depends on seafood catch and stock. High-earning species, like snappers, groupers, spiny
lobster and queen conch, are usually sold to the domestic tourism industries or exported to satisfy
tourism demand in neighbouring countries. Additionally, governance of recreational and tourism
fishing activities is insufficient, which affects fish stocks and environmental health and can impact the
sustainability of these practises. Fish species that provide food and recreational services for tourists,
like sport fishing charters and tournaments, include tunas, dolphinfish, wahoo, billfishes and
swordfish. Antigua and Barbuda Sport Fishing Association sponsors at least three sport fishing

118 GCF. 2022. Country Programme: Antigua and Barbuda. Available at:
https://www.greenclimate.fund/sites/default/files/document/country-programme-antigua-and-barbuda.pdf

119 |bid.

120 GoAB. 2021. Voluntary National Review of Antigua and Barbuda. Available at:
https://sustainabledevelopment.un.org/content/documents/279502021_VNR_Report_Antigua_and_Barbuda.pdf
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tournaments annually, which can attract as much as 40 vessels from neighbouring islands®?!. This
can be problematic if governing mechanisms aren’t enforced to ensure sustainability. The Annual
Seafood Festival, however, shifts the focus from tourist fishing activities to supporting local fisherfolk
and consuming local fish species. This can, if governed effectively, positively impact the fishing
governance and consumption dynamics in the country, which may result in better food security
systems. An expansion of tourism culinary interest in the newly appreciated species, diamondback
squid could diversify food preferences and fish stock harvesting. Proper governance around the
exploitation of this resource will facilitate the sustainability of it.

Low-earning species are used for subsistence or local markets. High-demand species like salmon
are not caught locally, therefore local produce comes second to imported, affordable and preferred
fishery products that are easily accessed through supermarkets, restaurants and hotels. Governance
on imported fishery products is dictated by an endangered species index as opposed to overall
environmental and economic sustainability. This means that local producers are negatively impacted
by these governance mechanisms through the social-food conditioning of consumers — that has
expanded to the local population not just the tourist population — and through capacity constraints of
food producers that are restrained from expanding their operations resulting from, inter alia,
governance mechanisms, global and local economics and climate changes and events. Additionally,
governance around food and safety within the tourism industry limits where agricultural products can
be sourced, side-lining local producers. This often results in local produce food waste as excess fruits
and vegetables are not marketable to the tourism industry and local consumers are losing interest in
the supply which further adds to the country’s food insecurity and limited resilience.

The impact of prioritising tourism demands through governance mechanisms has had an
unsustainable effect on food security resilience. In 2020, the combination of Covid-19-related
economic shocks and climate change hazards, such as hurricanes, reduced the tourism sector's GDP
contribution to ~30%?%?2. Other sectors of the economy were also largely affected by these impacts,
resulting in the lower purchasing power of local citizens!?®. Surveys conducted in June 2020 and
February 2021 to quantify the extent of economic loss that impacted food security. The findings show
the percent of affected people in each category respectively, starting with the first survey, followed by
the second survey. The results indicated that 63-56% of surveyed population experienced a
disruption to their livelihoods while the loss of income was reported at 78%—-64%; and moderate to
severe future impact on livelihoods was reported at 64-52%. The most dominant change to markets
was a change in shopping behaviour, reported by 85% of participants for both surveys, while reduced
access to markets was 30-24% and 72—61% of respondents reported an increase in food price.
Additionally, 38-39% of the population reported decreased food consumption and 16-18% of
respondents experienced a lack of food stock!?*. Covid-19, the extended drought and Hurricane Irma
affected local food producers through loss of crops and livestock, a decreased market of consumers
and increased production rates. Additional limited income through loss of alternative livelihoods
further restrained local population and producers in self-sustaining their food security. These
challenges combined with the governance structures that support the trade and tourism industry have
contributed substantially to national food insecurity.

The above food security impacts on the local population resulted in a surge of interest in the backyard
gardening programme — originally initiated after the 2008 economic and climate shocks to the country

121 CARICOM, CRFM & CTA. 2016. CRFM Technical & Advisory Document - Number 2016/3, promoting regional trade
and agribusiness development in the Caribbean; case studies on linking fisheries to tourism-related markets.

122 World Data Info. N.d. Tourism in Antigua and Barbuda. Available at: https://www.worlddata.info/america/antigua-
barbuda/tourism.php#:~:text=Antigua%20and%20Barbuda%20recorded%20a,number%200f%20guests%2C%20is%200b
vious

123 Republic of Antigua and Barbuda, 2021 Voluntary National Review of Antigua and Barbuda. Available at:
https://sustainabledevelopment.un.org/content/documents/279502021_VNR_Report_Antigua_and_Barbuda.pdf

124 CARICOM, CDEMA, WFP & FAO. 2021. Caribbean COVID-19 Food Security & Livelihoods Impact Survey

Antigua and Barbuda Summary Report, June 2021. Available at: https://docs.wfp.org/api/documents/WFP-
0000129479/download/
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— as well as apiculture, which became a lucrative business as a result of health benefits of honey,
which were much sought after during the Covid-19 pandemic. However, productive, climate and
economic difficulties limited the efficacy of these food security strategies. In addition, with limited
extension service capacity, water is typically diverted to support tourism demand rather than ‘backyard
gardening’ during periods of water scarcity, usually as a result of drought and hurricanes. An increase
in praedial larceny in the form of hive theft was also experienced in conjunction with the increased
desire for honey and the dropped earnings of locals, as the product is lucrative and hive nurturing is
a long, skill-intensive and slow process.

Governance mechanisms that focus primarily on satisfying tourism demands are largely responsible
for the unsustainable food system in the country. It has also contributed to the low resilience of the
country’s economy which is highly reliant on the sector. The high dependence of local communities
on the tourism sector to support their livelihoods increases their vulnerability to unforeseen economic
shocks and climate impacts. The inability of tourism-dependent locals to purchase food in the case of
such events reduces their capacity to supplement their diet with store-bought food, thereby increasing
their risk of food insecurity. The above impacts on local population will continue to worsen if the
existing governance structures are not altered to enforce and sustain food security-focused
mechanisms. Negative impacts on the tourism industry may likely occur should the current food
system continue as recreational fishing, scuba-diving and relatable tourism activities will become less
desirable when marine ecosystems degrade and no longer support the exploitation of the resources.

Economic trends suggest that the overexploitation and degradation of marine resources have
considerable socioeconomic and ecological impacts as exhibited above. Governance around the
tourism fishery industry and tourism food consumption currently does not focus on minimising the
impact of tourism activities on the local fish population, which negatively impacts food security.
Overall, greater monitoring and regulation of the sector’s impacts on the environment is required to
enhance food security in Antigua and Barbuda

2.2.3 Trade and logistics governance

Antigua and Barbuda imports ~80%'?° of their food products with the top food imports in 2019
comprising meat, poultry, sugared waters, other food preparations and alcohol. The trade and logistics
sectors are largely responsible for managing and coordinating the country’s imports'?® and exports.
The three main ministries governing trade and logistics are the i) Ministry of Foreign Affairs, Trade
and Immigration; ii) Ministry of Tourism, Investment and Economic Development; and iii) Ministry of
Energy, Civil Aviation and Transportation. Complexities in governing responsibilities and mandates
occur with limited cooperation and integration between the ministries. Poor governance, limited
mandate branching and insufficient collaboration between the relevant ministries all have a clear
negative effect on food trade, food security and the sustainability of the food system. The example
above, whereby imported foods are prioritised over local production is a clear representation of this
dynamic.

One of the main aims of adequately governing this sector is to enforce mechanisms that limit
environmental degradation while maximising economic output. Currently, the operations and
profitability of the local fisheries sector is limited by high-cost production inputs — including import
tax!?” — and international trade agreements that prioritise the import of cheap fishery products from
other CARICOM countries (discussed in Section 4.24.3.2) This challenge has been alleviated through
the temporary suspension of the external tariff on food imports, which lowers production costs for
local food producers. The tariff suspension could incentivise the growth of the fisheries (and

125 USDA. 2015. Caribbean Basin. Retail foods. Eastern Caribbean Regional Report CB1526. Global Agricultural
Information Network.

126 Antigua and Barbuda food imports have fluctuated substantially in recent years, however in 2019, the country’s food
imports constituted ~27% of the total import trade.

127 WTO. 2022. Antigua and Barbuda Tariffs and imports. Available at:
https://www.wto.org/english/res_e/statis_e/daily_update_e/tariff_profiles/AG_E.pdf
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agricultural) sector by creating higher profits, which would help them to diversify their financial budget.
This would enable food producers to expand their operations and create new income streams by
diversifying their production portfolios. Additionally, the Food and Nutrition Security Policy aims to
reduce Antigua and Barbuda's high food import bill by increasing domestic production and sustainable
exploitation of fishery resources. Aquaculture investments are also encouraged to increase the
availability of fish products. However, in practice, lower taxes on imported seafood from other
CARICOM countries make it difficult for local fisheries to remain competitive.

2.3 Socio-economic profile

2.3.1 Demographics and development

Antigua and Barbuda has a total population of ~100,300, comprising 48% males and ~51%
females!?®, With a total land area of 441 km?, the population density of Antigua and Barbuda is ~351
and ~10 people per km? on Antigua and Barbuda respectively. In 2020, the rural population of both
islands was ~76%, while the urban population was ~24%. Most of the population resides in Antigua’s
Saint John’s Parish, with ~25,000 individuals living in the city and ~29,000 living in the surrounding
rural areas. The parish with the second largest population is Saint Paul, which comprises ~8,100
people. Barbuda has a lower population density, with ~1,300 people concentrated in the Codrington
Parish!?®, Barbuda’'s only settlement. The size of Antigua and Barbuda’s urban population has
remained relatively consistent over the last 50 years, while the rural population has almost doubled
in size over the same period (Figure 6). Moreover, the rate of urbanisation has steadily decreased
over the past decade, as demonstrated in Figure 7. While population projections for the island state
foresee a decrease in the overall growth rate, the total population number is still projected to increase
to ~106,300 people by 2026.

Urhan Population

1965 197¢ 1975 198( 1985 159G 199% 2000 2005 2010

Rural Population Urban Population

Figure 6. Changes in the total number of rural and urban residents in Antigua and Barbuda from 1955-2020130,

128 UN. 2022. UN Population Division Data Portal. Available at: https://population.un.org/dataportal/home
129 GoAB. 2020. Antigua and Barbuda First Biennial Update Report.
130 UN. 2022. UN Population Division Data Portal. Available at: https://population.un.org/dataportal/home
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Figure 7. Percentage of Antigua and Barbuda'’s total population living in urban areas from 2010-2020%31,

Human development within Antigua and Barbuda is categorised as ‘High Human Development’. With
a score of 0.778, the country ranked 74" out of 189 countries on the 2020 Human Development Index
(HDI)®*2, This development score is above the average of 0.759 for Latin America and the Caribbean
countries. Despite this, ~18% of the total population in Antigua and Barbuda falls below the national
poverty line'®, which is lower than the average for other Caribbean countries (~22%). Antigua and
Barbuda’s 2020 HDI represents an increase of 1.86% from its 2005 score, resulting primarily from an
increase in the number of years of schooling completed by the population. For example, ~82% of
children under 15 years of age currently attend school full-time®**. In addition, life expectancy among
the population has increased since 2005. The life expectancy for males is lower than for females, with
males expected to live up to 75 years and females up to 81 years!®®. Population growth has however
put increasing pressure on land, housing and resources, with squatting on the rise as a result of
soaring land prices and increased cost of building materials. As such, a large portion of residential
dwellings are being built with wood and sheet metal roofing, making them less resilient to hurricanes
and fires. In 2017, for example, Hurricane Irma caused substantial damage and loss to the housing
sector in Barbuda, with 95% of housing being damaged*®. The damage on Antigua was considerably
less.

131 Gtatista. 2022. Antigua and Barbuda: Urbanization from 2010-2020. Available at:
https://www.statista.com/statistics/731105/urbanization-in-antigua-and-barbuda/#professional

132 The Human Development Index (HDI) is composed of life expectancy, education and per capita income indicators.
These are used to rank countries into four tiers of human development, namely: i) very high (countries ranked from 1-66);
i) high (countries ranked from 67—119); iii) medium (countries ranked from 120-156); and iv) low (countries ranked from
157-189).

133 The national poverty line in Antigua and Barbuda is US$2,366 per annum or an average of US$6.57 per day.

134 GoAB. 2020. Antigua and Barbuda First Biennial Update Report. Available at:
https://unfccc.int/sites/default/files/resource/Antigua%20and%20Barbuda%20-
%20UNFCCC%20Biennial%20Update%20Report%201%20-%20Final.pdf

135 |bid.

136 OCHA. 2021. Antigua and Barbuda country profile. Available at:
https://www.humanitarianresponse.info/sites/www.humanitarianresponse.info/files/documents/files/20210630_antigua_and
_barbuda_country_profile_power_point_inforgraphic.pdf
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2.3.2 Economy, employment and livelihoods

Antigua and Barbuda is the second largest economy in the Eastern Caribbean Currency Union, with
a gross domestic product (GDP) of ~US$1.3 million in 2020. The country’s economy relies on natural
resources, low-lying coastal zones and favourable climatic conditions to support the tourism sector,
which accounted for ~58—64% of the island’s GDP between 2016 and 2019. The tourism industry
provides ~5,000 direct jobs and attracts ~1 million visitors to the country each year. The financial
sector contributed ~9% to Antigua and Barbuda’s GDP in 2020, while the agricultural sector had the
lowest GDP contribution and employment rate of any economic sector'®’. Fisheries — which is often
considered a part of the agricultural sector — contributes ~2% to Antigua and Barbuda’s GDP, with
artisanal fishing being essential for domestic and tourist fish consumption®®, Despite their
comparatively low contribution to GDP, agriculture and fisheries are necessary for advancing food
security and the livelihoods of Antiguan and Barbudan citizens. As a result of the economy’s heavy
dependence on tourism, the country experiences high rates of seasonal unemployment, despite
ranking as a high-income state.

Although Antigua and Barbuda’s economy is large for the region, it is considered relatively small on
the global scale with consistently high levels of public debt, as is typical of Small Island Developing
States (SIDS). These high public debt levels limit the government’s capacity to fund recovery
interventions — such as providing mechanisms to ensure food security — in the aftermath of extreme
weather events including tropical storms or hurricanes. This often results in further increases in public
debt. This challenge is exacerbated by the country’s ineligibility for grant or concessional financing —
including official development assistance — because of its ranking as a high-income country*3°.

According to the 2018 Labour Force Survey (LFS), employment is higher among men (76%) than
women (68%)%4°, with women being less likely to participate in the labour force. Table 2 summarises
the country’s labour force characteristics by gender. Considerable gender disparities in Antigua and
Barbuda’s common occupations have led to women’s economic activity being concentrated in less
productive industries (Figure 8). Outside of the most productive sectors, women generally hold lower-
paying, more insecure positions with fewer labour protections!#, including low-paying activities such
as house cleaning and working as service station attendants. More men tend to be formally employed.
As a result, women remain dependent on higher-paid male partners to support their livelihoods and
food security.

Table 2. Antigua and Barbuda labour force characteristics by gender'42, according to the 2018 Labour Force
Survey

All Men (% of row total) | Women (% of row total)
Total Population 92,093 43,086 (47%) 49,007 (53%)
Working age population 71,993 32,235 (45%) 39,758 (55%)
(population >15 years old)

137 GoAB. 2020. Antigua and Barbuda First Biennial Update Report.

138 GoAB. 2021. Antigua and Barbuda Marine Economy Plan. Available at:
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1012231/Antigua_and__
Barbuda_Maritime_Economic_Plan.pdf

139 GCF. 2020. Multi-Year Strategic Readiness for Antigua and Barbuda: Supporting Antigua and Barbuda’s NDCs
implementation towards a transformation to Climate Resilient and Low-Emission Development Pathway by 2030. Available

at: https://www.greenclimate.fund/document/multi-year-strategic-readiness-antigua-and-barbuda-

supporting-antigua-and-barbuda-s-ndcs

140 GoAB. 2018. Antigua and Barbuda 2018 Labour Force Survey Report. Available at: https://statistics.gov.ag/wp-
content/uploads/2020/10/2018-Antigua-and-Barbuda-LFS-Report.pdf

141 Caribbean Development Bank. 2014. Country Gender Assessment Antigua and Barbuda.

142 GoAB. 2018. Antigua and Barbuda 2018 Labour Force Survey Report.
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Labour forcel#? 51,931 24,525 (47%) 27,406 (53%)
Employed 47,429 22,728 (48%) 24,701 (52%)
Unemployed 4,502 1,797 (40%) 2,705 (60%)
Non-potential labour 19,239 7,365 (38%) 11,874 (62%)
force144,l45

Potential labour forcel46147 823 345 (42%) 478 (58%)
Not in the labour force 20,062 7,710 (38%) 12,352 (62%)
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Figure 8. Employment percentage of men and women by industry for Antigua and Barbuda#8.

According to the same study, the youth (aged 15-24) unemployment rate, at ~25%, is approximately
four times the rate for adults (aged 25-54). The high youth unemployment rate is attributed to the
education system not producing the appropriate skills for the labour market. An increase in the number
of young people attending school has also led to an increase in the number of jobseekers, affecting
the labour supply. The Saint John’s Parish has the highest unemployment rate in the country#°.

143 The labour force comprises all persons of working age who are the potential supply of labour for the production of
goods and services during a specified time-reference period. It refers to the sum of all persons of working age who are
employed and unemployed.

144 GoAB. 2018. Antigua and Barbuda 2018 Labour Force Survey Report.

145 The non-potential labour force refers to individuals who are neither employed nor unemployed, rendering them
economically inactive. This would include pensioners, for example.

146 GoAB. 2018. Antigua and Barbuda 2018 Labour Force Survey Report.

147 The potential labour force refers to persons outside of the labour force who have expressed interest in employment, but
do not meet the criteria to be classified as unemployed.

148 GoAB. 2018. Antigua and Barbuda 2018 Labour Force Survey Report.

149 GoAB. 2020. Antigua and Barbuda First Biennial Update Report.
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2.3.3 Impacts of the Covid-19 pandemic on the economy and livelihoods

In 2020, Antigua and Barbuda’s economy plummeted by 16%, following an annual average growth of
~5% over the preceding five years. This dramatic decline was attributed primarily to measures
employed to limit the spread of Covid-19, and the pandemic’s devastating impact within all the
country’s primary source markets. The pandemic also resulted in a considerable decline in
international travel with a 62% reduction in total visitor arrivals — from ~1 million people in 2019 to
~396,000 in 2020. The decline in visitor numbers — combined with shutdowns, restrictions on air
travel, the implementation of curfews and social distancing measures — resulted in a 63% contraction
of the hotel and restaurant sector in 2020 as compared to the growth of ~8% in 2019 **°. Moreover,
the Covid-19 induced productivity reduction in the tourism sector had major implications for residents
employed in the industry.

The Government implemented a series of measures to respond to the pandemic's health, economic
and social impacts. These measures included: i) an increase in health-sector expenditure equivalent
to 0.5% of the country’s GDP; ii) a 20% reduction in electricity costs to the public and fuel costs to
fisherfolk for 90 days; iii) a one-year investment incentive framework for home renovation and
construction; iv) the suspension of the standard external tariff on food imports and all new tax
measures announced in the 2020 budget; and v) the expansion of social safety net programmes.
Despite these measures, the pandemic and the steps taken to limit its spread severely impacted
household food stocks and food consumption in Antigua and Barbuda. This was aggravated by a
reported increase in food prices as well as supply chain challenges. Many companies ceased or
reduced shipping to Antigua which resulted in a decreased supply of food products. In response to
these challenges, consumers purchased smaller quantities than usual, replaced preferred foods (for
example, fresh food) with less preferred options, skipped meals, and ate less than normal.
Approximately 7% of residents reported going one whole day without eating. In addition, Covid-19,
and the measures to contain it, resulted in widespread disruptions to livelihoods. Concerns about
leaving the house, restrictions on movement, reduced demand for goods and services, and the high
price of livelihood inputs®®! constrained the population’s capacity to pursue their livelihood strategies.
The economic and social disruption caused by the pandemic has placed, and is expected to continue
placing, pressure on economic output, while increasing unemployment, widening the fiscal imbalance,
delaying critical development projects and increasing the vulnerability of many residents, particularly
the poort®?,

2.4 Gender considerations

Antigua and Barbuda has made major achievements in advancing women’s empowerment and
gender equality. For example, there has been considerable progress in the education and training of
women, as they currently have access to universal education and are well represented at every level
within the education system. Women’s domestic safety has also been institutionalised through the
Domestic Violence Act (2015) and the Sexual Offences Act (1995), in addition to the implementation
of a National Strategic Action Plan to End Gender-based Violence (2013-2018)*%3.

Despite these achievements, and although Antigua and Barbuda’s Constitution regards women and
men as equal, women still face several socio-cultural, political and economic barriers to gender
equality and empowerment. For example, women’s unpaid reproductive work is not measured and,
consequently, it is not incorporated into the country’s economic and social policies. The combination
of women engaging in high levels of unpaid reproductive labour and the tendency of women to occupy
low-paying jobs has led to the overrepresentation of women in poverty and precarious positions,

150 |bid.

151 WFP. 2020. Caribbean Covid-19 food security and livelihoods impact survey: Antigua and Barbuda summary report.
152 GoAB. 2021. Voluntary National Review of Antigua and Barbuda.

153 UN Women. Antigua and Barbuda. 2021. Overview of country gender equality status.
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increasing their vulnerability’®*. Of the population in the country’s two poorest quintiles, ~55% are
females compared to ~45% of males®>. Many women head single-parent households and often have
additional dependents — such as the elderly and the disabled — with responsibilities to provide and
care for them, particularly economically. The specific barriers women face are exacerbated by the
government not having an existing National Gender Policy.

2.4.1 Gender and agriculture

In Antigua and Barbuda, gender-disaggregated data on land ownership is not collected; however,
gender segregation in the agricultural labour force is still evident. Men represent ~71% of workers in
the agriculture, hunting and forestry sectors, while women represent only ~29%. Moreover, of the
registered farmers in Antigua and Barbuda, men comprise ~78% while women represent only ~22%.
Women tend to contribute primarily through the sale of raw produce and products such as virgin
coconut oil, handmade soap, and seasonings®®. Many of these products require imported raw
materials. It is possible that the participation of women in agriculture is underestimated. Women may
engage in subsistence agriculture while maintaining household responsibilities, even if farming is not
considered a formal occupation®’. This situation may be enabled by the relatively short distance
between individual's homes to their agricultural land.

2.4.2 Gender and fisheries

Fishing is considered a risky endeavour and, culturally, is considered a male career. There is,
therefore, limited interest among women in pursuing fishing as a livelihood. Women represent ~10%
of the fisheries workforce, often directly supporting men’s activities and engaging in several post-
harvest and indirect fishery activities. These include the marketing and processing of fish and other
aquatic products®®®, while men and boys typically specialise in harvesting fish. Although women do
not typically participate in fishing, many invest in the fisheries industry and are owners of fishing
vessels®. Within the fisheries sector, the role of women is multi-faceted, encompassing social and
economic responsibilities and duties both within and outside the family. Overall, gender equality and
women’s empowerment have not been high-priority topics in Caribbean fisheries management. As a
result, the gender dynamics and gendered characteristics of Caribbean small-scale fisheries are
insufficiently documented?°,

2.4.3 Gender and governance

Women in Antigua and Barbuda were notably absent from Parliament until 2004, when the first female
to serve as a Member of Parliament was elected. As of 2014, 11% of the Lower House of Parliament
and 41% of appointed members in the Upper House, or Senate, are women'®, This demonstrates
the considerably low representation of women in decision-making in the country. Gender policy
development and implementation in Antigua and Barbuda is led by the Directorate of Gender Affairs
(DoGA) in the Ministry of Social Transformation, Human Resource Development, Youth and Gender
Affairs. The DoGA offers advisory services on gender and development challenges to non-
government and civil society organisations (NGOs and CSOs), faith-based organisations and
government agencies. The Directorate also provides these stakeholders with information and assists

154 Directorate of Gender Affairs. 2019. Antigua and Barbuda review of the Beijing Declaration and Platform for Action
report.

155 Caribbean Development Bank. 2016. Country gender assessments (CGAs) synthesis report.
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158 Centre for Resource Management and Environmental Studies. 2018. Gender scoping preliminary report: Caribbean
fisheries in the context of the small-scale fisheries guidelines.
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160 Centre for Resource Management and Environmental Studies. 2018. Gender scoping preliminary report: Caribbean
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in developing gender awareness policies and performance standards®?. The Department of the
Environment’s (DOE) gender approach is explicitly focused on matters relating to the impact of climate
change and environmental policy on gender and the design of specific policies and projects for
responding to these gender differences!®.

Antigua and Barbuda’s updated nationally determined contributions (NDC) acknowledge the country’s
gender disparities and, in response, has developed gender targets for 2020-2030%%4. These targets
include: i) addressing the barriers to accessing renewable energy generation and storage systems for
female-headed households; ii) identifying organisations and community businesses that support
women in post-extreme weather events and recovery; and iii) developing a gender-responsive
approach to the just transition of women in the energy and construction sectors!®®. To achieve these
targets, the GoAB considered and approved several gender-responsive targets (Table 3) to support
social inclusion, gender equity and to reduce transitional risks.

Table 3. Gender-responsive targets to be achieved by 2030168,
Target and actions Year Completion Conditionality6”

communicated year
Gender-responsive green business development 2021 2025 | Conditional

programme focussed on providing support to: i) SMESs to
access green technologies and climate-related
investment; ii) green entrepreneurs; and iii) businesses in
their transition towards low-carbon development.
Farmers and their families are provided with the support 2021 2025 | Conditional
required to recover from drought and hurricanes to
prevent the accumulation of unsustainable debt and its
corresponding increased risks, while supporting food
security, considering the differential needs of male and
female farmers.

50% reduction in the average annual preparation costs for 2021 2030 | Conditional
hurricanes on single-parent households’68,
100% of community businesses and organisations that 2021 2030 | Conditional

support women in their post-extreme weather event
recovery are identified and provided with support for their
efforts to facilitate women’s capacity to resume
work/livelihoods (and potentially return to their homes/
communities) within seven days after such an event.
100% of female-headed households have all barriers 2021 2030 | Conditional
removed to access back-up renewable energy generation
and storage systems.

20% increase in the number of women-led businesses 2021 2030 | Conditional
implementing renewable energy and adaptation
interventions.

162 International Labour Organization Office for the Caribbean. 2018. Gender at work in the Caribbean: Antigua and
Barbuda country report.

163 GoAB. 2020. Gender assessment and gender and social inclusion action plan.

164 GoAB. 2021. Updated Nationally Determined Contribution.

165 Approximately 95% of men in Antigua and Barbuda participate in the construction and energy sectors.

166 GoAB. 2021. Updated Nationally Determined Contribution.

167 The conditionality in NDC targets refers to the differentiation between whether a country will achieve the target through
use of domestic resources or whether the country requires international support such as finance, technology transfer, and
capacity building. A conditional target is defined as the latter.

168 The baseline average preparation cost for hurricanes is US$ 2,000 per year or 20% of annual median income.
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2.5 Policy and regulatory framework

Antigua and Barbuda’s current approaches to addressing climate change as well as the challenge of
food security are determined by numerous international, regional and national commitments, policies,
acts and regulations. The international, regional and national frameworks relevant to both climate
change and food security are described in the relevant sections below. The Food Security SAP will
draw on these existing frameworks and aim to strengthen them by linking climate change adaptation
with food security and its various challenges.

2.5.1 |International climate policy commitments

Nationally Determined Contributions

Antigua and Barbuda’s updated 2020 Nationally Determined Contribution (NDC) — which was
previously submitted to the United Nations Framework Convention on Climate Change (UNFCCC) in
2015 — outlines the country’s commitments to greenhouse gas (GHG) mitigation (Article 2) and
climate change adaptation (Article 4)!°, Through the 2020 NDC, adaptation and mitigation targets
are introduced, with some being conditional on regional support. Given Antigua and Barbuda's limited
financial capacity, meeting the targets specified in the NDC is contingent upon receiving external
support through, inter alia, the Green Climate Fund (GCF), the Global Environmental Facility (GEF)
and the Adaptation Fund (AF). Table 4 lists the national targets relevant to the food security,
agriculture and fisheries sector, including the potential to explore opportunities to reduce GHG
emissions from agriculture (Target 6).

Table 4. Relevant targets specified in the 2020 NDC of Antigua and Barbuda??°.

Target Target
Year

National Targets

Change fiscal policies on fossil fuels by 2025 to enable the transition to 2025
100% renewable energy (RE) generation in the transportation sector

Circular economy policy and regulations agreed on 2025
Farmers and their families are provided with the support needed to recover from drought and 2025

hurricanes in order to prevent the accumulation of unsustainable debt and its corresponding
increased risks, while supporting food security, considering the differential needs of male and
female farmers in thematic areas such as loan defaults and foreclosures

Change tax structures on gasoline by 2025 2025
National insurance scheme for all in the building and agriculture sectors by 2030 2030
Explore potential for emissions reductions in the Agriculture, Forestry and Other Land Use 2030
(AFOLU) sector

100% of the water supply infrastructure powered by their own grid-interactive RE sources 2030
100% education, health, food security, and emergency shelter facilities powered by their own 2030
grid-interactive RE sources

Farmers, fishers, and residential and business owners have access to comprehensive and 2030

tailored national programmes that allow them to
affordably manage and transfer risks resulting from increasing climate variability
100% RE in Transportation by 2045 (and beyond) 2045

National Communications to the UNFCCC

Antigua and Barbuda’s National Communications (NC) to the UNFCCC outline the country’s
commitments to addressing the impacts of climate change in the country and provide details on inter
alia: i) the socio-economic and environmental situation in the country; ii) emissions statistics and
mitigation targets; and iii) the country’s vulnerability, impacts of climate change and proposed

169 GoAB. 2015. Intended Nationally Determined Contribution.
170 Gender targets in Antigua and Barbuda’s NDC can be found in Section 2.4.3 of the SAP.
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adaptation measures. The latest of these communications — the Third National Communication
(TNC)'t — was submitted in 2015, identifying two major benefits associated with the early
implementation of climate change adaptation measures. First, proactively responding to climate
change considerably contributes to improving livelihood security and saving lives during and following
extreme events. Second, early action on climate change leads to substantial economic savings as
both public and private sector services and businesses are able to prepare for, and recover from, an
extreme climate event faster than they would without effective adaptation measures'’2. The TNC’s
outlined CCA priorities include: i) improving the efficiency of water resource management; ii)
increasing the resilience of natural environments through ecosystems-based adaptation (EbA); and
iii) updating the Building Code to increase the resilience of buildings to climate change impacts!’.
The TNC also identified several gaps and constraints for adapting to climate change such as
insufficient data availability and inadequate infrastructure and institutional support.

Biennial Update Report to the UNFCCC (2020)

Antigua and Barbuda’s Biennial Update Report'’* (BUR) to the UNFCCC was released in 2020. The
report records the GoAB’s actions to date to implement agreements under the UNFCCC and provides
an update on the national GHG inventory of the country in accordance with the 2006
Intergovernmental Panel on Climate Change (IPCC) Guidelines. The country has undertaken GHG
inventories for the years 1990, 2000, 2006 and 2015. The latter GHG inventory is presented in the
BUR. The BUR further includes information on support to the country for mitigation actions, as well
as descriptions of GHG emissions within several sectors, namely: i) energy; ii) industrial processes
and products use; iii) agriculture, forestry and other land use; and iv) waste. In addition to the GHG
inventory report, the BUR provides a summary of arrangements forming the basis of the
Measurement, Reporting and Verification (MRV) system that is currently being developed for tracking
emissions targets in Antigua and Barbuda.

2.5.2 Regional climate policy commitments

Escazu Agreement (2020)

The Escazu agreement’® is an international agreement signed by 25 Latin American and Caribbean
nations concerning access to information, public participation and justice in environmental matters.
The agreement was enforced on 22 April 2021 to ensure the right of every person of present and
future generations to live in a healthy environment and to sustainable development. It is the region’s
first environmental treaty as well as the world’s first agreement with provisions on human rights in
environmental matters. The agreement strengthens the links between human rights and
environmental protection by imposing requirements upon member states concerning the rights of
environmental defenders. It aims to provide full public access to environmental information,
environmental decision-making, and legal protection and recourse concerning environmental matters.

171 GoAB. 2015. Antigua and Barbuda Third National Communication. Available at:
https://unfccc.int/sites/default/files/resource/atgnc3_0.pdf

172 For example, preparation for flooding can decrease the damage to infrastructure and reduce the costs associate with

recovery and reconstruction.

173 GoAB. 2015. Antigua and Barbuda Third National Communication. Available at:
https://unfccc.int/sites/default/files/resource/atgnc3_0.pdf

174 GoAB. 2020. Antigua and Barbuda'’s First Biennial Update Report.

175 UN Economic Commission for Latin America and the Caribbean (ECLAC). 2021. Regional Agreement on Access to

Information, Public Participation and Justice in Environmental Matters in Latin America and the Caribbean. Available at:

https://repositorio.cepal.org/bitstream/handle/11362/43583/1/S1800428_en.pdf
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Caribbean Action Plan on Health and Climate Change

The Caribbean Action Plan'’® aims to protect the health of Caribbean SIDS populations from the
adverse effects of climate variability by developing climate-resilient health systems through: i)
increasing awareness and mainstreaming funding opportunities to support countries; and ii)
promoting intersectoral mitigation actions in the health sector. The plan corresponds with the World
Health Organisation’s (WHO) Special Initiative on Climate Change and Health in Small Developing
Island States. Including the Caribbean, and will be implemented for the period of 2019-2023. The
Action Plan proposes actions to be taken at regional and local levels, and indicators to monitor
implementation in the Caribbean countries and territories.

Caribbean Community Common Fisheries Policy

The Caribbean Community Common Fisheries Policy?’” (CCCFP) — endorsed in 2011 — is a non-
binding treaty focusing on the cooperation and collaboration of the Caribbean people, fisherfolk and
governments in conserving, managing, and sustainably utilising fisheries and related ecosystems in
the Caribbean region, to maximise benefits for all Caribbean people. The policy supports the well-
being of the Caribbean people, who all benefit from a strong regional fisheries policy. It addresses the
need to build capacity among fisherfolk and to optimise the social and economic returns from the
fisheries, which are a common thread throughout Caribbean societies. The three objectives of the
CCCFP are to: i) protect and preserve fish resources by updating fisheries legislation and promoting
information sharing at all levels; ii) create jobs and increase incomes through product diversification
and training fisherfolk on marketing mechanisms; and iii) strengthen food and nutrition security
through job creation. The CCCFP comprises several strategic actions to achieve its objectives. These
actions include: i) increasing the regional market and economic competitiveness of the fisheries
sector; ii) improving regional fisheries monitoring, control and surveillance to reduce illegal fishing;
and iii) coordinating regional and national data and information systems for improved data access and
sharing. The comprehensive policy was drafted, revised and approved in recent years at every level
of CARICOM governments, except at the very highest level. All that remains for the policy to enter
into force is the signature of at least eight CARICOM heads of state.

CARICOM Investing in Vision 25 by 2025 Commitment

The ‘Investing in Vision 25 by 2025’ programme aims to galvanise investment in regional agriculture
to: i) reduce the increasing food import bill — which is currently estimated at US$ 6 billion; ii) boost
food systems; and iii) ensure food security. Over the three days of the Agri Investment Forum (May
2022), discussions were scheduled with farmers, agro-processors, agricultural entrepreneurs, the
youth, policymakers, investors, international development partners and other relevant stakeholders
on how to increase the momentum towards achieving the vision of reducing the Region’s US$6 billion
food import bill by 25% by 2025. Several barriers were identified which would need to be addressed
to achieve this. These include: i) reducing technical barriers to trade; and ii) ensuring ports of entry
have the capacity to promote the movement of goods. Private sector investment was identified as the
crucial element for addressing these barriers and to promote the sustained growth of production and
productivity in the agricultural sectors across Caribbean countries!®,

176 pan American Health Organisation. 2019. Caribbean Action Plan on Health and Climate Change. Available at:
https://iris.paho.org/bitstream/handle/10665.2/38566/PAHOCDE19007_eng.pdf

177 Caribbean Regional Fisheries Mechanism. 2011. Caribbean Community Common Fisheries Policy. Available at:
https://caricom.org/documents/12304-cccf-policy.pdf

178 CARICOM Caribbean community. 2022. Investing in Vision 25 by 2025 Commitment. Available at:
https://caricom.org/invest-in-agriculture-remove-trade-barriers-improve-transportation-takeaways-from-caricom-agri-
investment-forum-opening/



https://iris.paho.org/bitstream/handle/10665.2/38566/PAHOCDE19007_eng.pdf
https://caricom.org/documents/12304-cccf-policy.pdf
https://caricom.org/invest-in-agriculture-remove-trade-barriers-improve-transportation-takeaways-from-caricom-agri-investment-forum-opening/
https://caricom.org/invest-in-agriculture-remove-trade-barriers-improve-transportation-takeaways-from-caricom-agri-investment-forum-opening/

Antigua and Barbuda Food Security Sectoral Adaptation Plan 39

2.5.3 National climate and food security policy commitments

Environmental Protection and Management Act (2019)

Antigua and Barbuda’s Environmental Protection and Management Act (EPMA)'"® — passed in 2015
and updated in 2019 — seeks to ensure that decisions pertaining to the environment are made in an
integrated and collaborative manner, with appropriate authorities, non-governmental organizations
(NGOs) and other persons. The Act provides for preventive and remedial measures for the control
and mitigation of all forms of environmental degradation or pollution. The Act also regulates the social
relations regarding the collection of, and access to, environmental information as well as the rights
and obligations of the State, municipalities, and juristic and natural persons in respect of
environmental protection. In addition, EPMA provides for: i) the sustainable environmental protection
and management of natural resources; ii) the allocation of administrative responsibility for the
management of environmental matters; iii) Antigua and Barbuda’s international obligations with
respect to the environment to be put into effect; and iv) a framework financial mechanism to fulfil the
requirements of the Act and for other related environmental matters. In addition, the EPMA facilitated
the establishment of the Sustainable Island Resource Framework (SIRF) Fund (see below) as a
mechanism to increase the availability of — and improve access to — funding for sustainable natural
resource management. The Act facilitates this by catalysing the flow of public'® and private!®! finance
into the SIRF Fund and disbursing funds for environmental management*e?,

Public Utilities Act (2004)

The Public Utilities Act'® (PUA) — passed in 1973 and amended in 2004 — provides for the
establishment of a Public Utilities Authority, defines its functions, powers and internal organisation,
defines offences in relation with the provision of public utilities and provides for various other matters
in relation with the supply of public utilities, including the supply of electricity and water. The Authority
shall have the exclusive right to produce and supply electricity and the exclusive right to distribute
water in Antigua and Barbuda. The Act defines offences in relation to the supply of water, the felling
of trees, pollution, wrongful use of water and the sale of water. The Authority may, with the approval
of the Minister, by Order: i) declare that any watercourse will be subject to the provisions of this Act;
and ii) where the drainage or water from any area flows into, or is conveyed to a watercourse or
waterworks, declare that area or any part of that area to be a watershed. This Act is particularly
relevant to food security as water availability remains an ongoing challenge in the sector.

The Larceny Act (2017)

The Larceny Act® was developed in 1944 and amended in 2017 to provide for an increased penalty
for using a firearm to commit offenses under the act. This act specifically provides for the theft of
agricultural produce and equipment by any person, including directors and public officials. The
Larceny Act defines what constitutes theft — the trespassory taking and carrying away of personal
goods from the possession of another with intent to steal — and the penalties attached to this offense.
Penalties in the Larceny Act include conviction and imprisonment not exceeding seven years.

The Distribution and Price of Goods Act (1958)

The Distribution and Price of Goods Act'® provides for several elements in relation to the price of
goods, licensing for trade, goods that should be marked with a selling price, and penalties related to

179 GoAB. 2015. Environmental Protection and Management Act.

180 For example, donor funding, government budgets, and debt-for-nature swaps.

181 For example, water levies, fees for access to protected areas, and investment funds.
182 For example, protect areas management, biodiversity conservation.

183 GoAB. 2004. The Public Utilities Amendment Act.

184 GoAB. 1944. The Larceny Act.

185 GoAB. 1958. The Distribution and Price of Goods Act.
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these aspects. With regards to the pricing of goods, the Act states that the Minister “may direct the
maximum price of any goods to not exceed a specific amount, or may direct the manner in which the
maximum price shall be ascertained”. This has implications for the pricing of food products that
Antigua and Barbuda citizens may rely on for daily subsistence. The Act does not allow traders to
import goods without obtaining a license from the Minister to do so. Offense provisions in the Act
include, inter alia: i) selling or buying goods that have been priced over the maximum price set by the
Minister; ii) obstructing an authorised officer to exercise their powers; and iii) refusal to sell goods
without reasonable cause. Penalties for these offenses are limited to conviction liable to imprisonment
which does not exceed two years or a US$ 25,000 fine.

Antigua and Barbuda Fisheries Act (2006)

The Fisheries Act'® makes provisions for the: i) management and conservation of the marine fisheries
resources of Antigua and Barbuda; ii) registration of local fishing vessels; and iii) designation of Marine
Reserves and Fishing Priority Areas. The Act also provides rules relative to aquaculture, specifically
that no person may construct, reconstruct, adapt, obtain or operate an aquaculture facility without a
license from the Chief Fishery Officer (CFO). Conditions for obtaining a license include undertaking
an environmental impact assessment (EIA) and ensuring that the aquaculture activities will not
adversely impact other economic activities. The license also indicates which species may be cultured.
The Fisheries Act also provides for the Governor-General to provide permission for the lease of land
— including areas of the foreshore and sea-bed — for the purpose of aquaculture. Where a lease has
been permitted, it is indicated on the license for aquaculture activities. General conditions, such as
the use of feed, drugs and disinfectants, in aquaculture, are attached to the license. Any person who
feeds, drugs or disinfects aquacultural areas without permission is subject to a fine of US$ 100,000.

Sustainable Island Resource Management Zoning Plan (2012)

The Sustainable Island Resource Management Zoning Plan 2012 (SIRMZP)® is a strategic national
spatial development framework designed to address current challenges to economic development in
Antigua and Barbuda. Specifically, this framework provides guidance on how private- and
public-sector developments should be undertaken in accordance with national policies. The SIRMZP
also identifies several development challenges in Antigua and Barbuda including, inter alia, conflicting
land activities particularly among housing, tourism and agricultural activities. The SIRMZP serves as
a revised National Physical Development Plan (NPDP), which meets the criteria of the country’s
Physical Planning Act'®. The functions of the SIRZMP include, to: i) provide protection and
sustainable management of ecosystems and associated ecosystem services; ii) promote the
development of a cohesive mixed-use settlement network to offer housing options to households with
different income levels and living preferences; iii) establish economic growth and employment
centres; iv) outline proposals to improve the configuration and efficiency of road infrastructure;
v) specify regulations and frameworks to guide development in line with national policy; and
vi) provide a framework for the preparation of detailed plans which are aligned with national land-use
priorities.

The SIRMZP also provides for the Agricultural Program on Crown Land which includes the
designation of contiguous areas that have better agricultural capability for crops and grazing. These
lands are foreseen to be exclusively used for the production and processing of agricultural produce.
To ensure the maximum potential of the national program is achieved, there will need to be control
over the specific crops grown to promote food security, serve the local markets — including hotels
and resorts — and develop niche produce for international markets. The development of the national
agricultural program will also benefit farmers who are cultivating their own lands, as the knowledge
and marketing expertise that will be acquired through the program will also be available to them.

186 GoAB. 2006. The Fisheries Act.
187 Genivar. 2011. SIRMZ for Antigua and Barbuda (including Redonda).
188 GoAB. 2003. Physical Planning Act. No. 6 of 2003.
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Government of Antigua and Barbuda Medium-Term Development Strategy (MDTS) 2016 — 2020

The Medium-Term Development Strategy®® (MDTS) of Antigua and Barbuda is a national plan with
a multi-sectoral approach, for the period 2016—2020, to meet the national goal of becoming a
developed country by 2035. The main objectives of the strategy are to: i) optimize the generation of
the national wealth; ii) enhance social cohesion; iii) improve the natural environment; iv) ensure the
sustainable management of the environment; and v) improve the security of citizens.

The Strategy also aims to end hunger and ensure access by all people — particularly vulnerable
populations — to safe, nutritious and sufficient food all year round. Within the MTDS, seven Flagship
Priorities are emphasised. Priorities particularly relevant for food security include, inter alia, i) Flagship
Priority One — ‘Adequate infrastructure’; and ii) Flagship Priority Four — ‘Better utilisation of our
marine space’. Flagship Priority One is particularly relevant to food security as it pertains to the
renewal and upgrading of critical infrastructure including seaports — which are often damaged by
climate hazards — where food imports arrive. Better utilisation of the marine space (Flagship Priority
Four) is important for the sustainability of the fisheries sector and individuals who depend on the
sector for their livelihoods.

These Flagship Priorities have been designed to contribute directly towards achieving a Necessary
Condition!®® (NC) for attaining the Sustainable Development Goals (SDGs), namely by building the
country’s resilience to climate change!®l. Necessary Conditions that are pertinent for the achievement
of food security include the penetration of export markets (NC 1.2), effective industrial policy (NC 1.4),
adequate infrastructure (NC 1.6), sufficient access to healthcare (NC 2.1), effective livelihood
programmes (NC 2.5), sustainable environmental management (NC 3.1), and the amelioration of
social challenges that fuel crime (NC 4.1). The GoAB aimed to revise the MTDS in 2020 to serve as
the country’s primary development strategy for the next five years (2021-2025).

Sustainable Island Resource Framework (SIRF) Fund

In its efforts to address the effects of climate change and build resilience to future impacts, GoAB has
developed and implemented the institutional structures and legal frameworks necessary to access
international climate finance!®2. To provide a framework for leveraging national as well as international
financial resources — for both general environmental management and the implementation of
Multilateral Environmental Agreements (MEAs) — the Sustainable Island Resource Framework
(SIRF) Fund was established in 2015 as part of the Environmental Protection and Management Act
under the country’s Financial Administration Act (2006). The SIRF Fund provides the framework for
the development of a financial mechanism to implement the EPMA%,

The purpose of the SIRF Fund includes: i) streamlining finance by reducing duplication across
agencies and consolidating their efforts; ii) providing a consistent source of financing for planning and
contingency efforts to reduce vulnerability; iii) building resilience through improved climate financing,
particularly within the energy and water sectors; iv) achieving long-term financial stability as a strategy
for reducing the country’s high debt burden; v) leveraging and supporting non-profit organisations by
providing co-financing for project development and implementation; and vi) providing support for
vulnerable groups such as farmers, fishers and building owners through increased access to finance
and insurance products. The Fund is expected to become the primary mechanism for managing and

189 GoAB. 2015. Medium-Term Development Strategy 2016 to 2020.

190 A ‘necessary condition’ is a condition that must be satisfied in order for the SDGs to achieved.

191 GoAB. 2015. Medium-Term Development Strategy 2016 to 2020.

192 The Commonwealth. 2019. Antigua and Barbuda: Destined for climate finance success. Available
at: http://thecommonwealth.org/media/news/antigua-and-barbuda-destined-climate-finance-success
193 GoAB. 2015. Environmental Protection and Management Act (EPMA).
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attracting environmental, climate change mitigation and adaptation funding from domestic and
international climate finance%.

The SIRF Fund is the primary means for implementing Antigua and Barbuda’s climate action targets,
providing financing for the achievement of environmental objectives such as reducing fossil fuel
consumption, supporting management of protected areas and financing measures for CCA with
limited financial support from the government. By providing access to internal and external'®® funding
sources, the SIRF Fund enables the country to meet its climate change and sustainability goals in a
coordinated, systematic and cost-effective manner. The three primary contributors to the fund are: i)
international and regional funding agencies such as the GCF, AF and GEF; ii) national funding
sources such as levies and fees from ecotourism, water and carbon tax; and iii) private sector finance.

Antigua and Barbuda Water Sector Adaptation Plan (2021)

The provision of resilient and sustainable water services and water resources management is vital for
social and economic development in Antigua and Barbuda, as well as for the achievement of food
security. Water supply systems are vulnerable to a variety of climate hazards including hurricanes,
floods and droughts. These climate hazards can lead to the damage of water supply infrastructure,
water quality challenges and water shortages, which impact local food production and sanitation. The
Water Sector Adaptation Plan®® supports the achievement of Antigua and Barbuda’s vision to
increase access to safe, reliable and resilient water supply services by reducing operational risks
associated with climate variability and change.

The adaptation plan directly responds to these risks through a variety of interventions in the form of
six investment programmes with associated outcomes, namely: i) an enabling environment for climate
resilient water supply to result in policy and legislation that promotes climate resilience in the water
sector; ii) water resource management and planning to ensure that raw water supplies can adapt to
long-term plans for water provision; iii) climate resilient water infrastructure; iv) efficiency and demand
management to ensure water distribution is effective and efficient; v) developing the water-energy
nexus to create a climate resilient and low carbon water supply sector; and vi) disaster recovery and
risk management to ensure water services are climate resilient. See Table 5 for further detail on the
activities for each investment programme.

Table 5. Summary of activities included in each Investment Programme.

1. Enabling environment for climate e Produce a National Water Policy (NWP) and Road Map for
resilient water supply Water

¢ Enhance national water resources management

e Undertake an institutional assessment of APUA’s water

business unit (WBU)

Create a climate of “opinion for change”

2. Water resource management and e Undertake water resource and supply planning
planning o Develop the water-food nexus
e Protect watersheds and water quality
e Enhance hydro-meteorological and water quality data
collection and management
3. Climate resilient water supply e Compile a guidance document on climate resilient design
infrastructure and levels of resilience of water systems

e Enhance asset database and management plans
e Upgrade coastal intakes and outfalls
e Increase raw and treated water storage

194 The Commonwealth. 2019. Antigua and Barbuda: Destined for climate finance success.

195 Multilateral bodies and international organisations that have committed funds to the SIRF fund include, inter alia,
SPPARE, the Caribbean Biodiversity Fund, the Inter-American Development Bank and the Special Climate Fund.

196 Caribbean Community Climate Change Centre (CCCCC). 2021. Antigua and Barbuda Water Sector Adaptation Plan.
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Maximise sustainable groundwater yields

4. Efficiency and demand
management

Improve system metering (bulk and customer metering)
Develop capability in hydraulic modelling

Enhance the customer information system

Undertake active leak detection and repair program

Develop a water efficiency plan

Undertake water audits for larger water users

Study cisterns and rainwater harvesting or supply and codes
of practice

5. Developing the water energy nexus |e Continue the assessment of the potential for using
alternative energy sources on Antigua

e Install renewable energy technology to power reverse
osmosis (RO) plants and pumping stations in Antigua

e Assess the potential for use of renewable energy in the
water sector on Barbuda

6. Disaster recovery and risk ¢ Build resilience through continuous improvement of
management contingency planning

e Promote gender sensitive consideration as part of the
disaster risk management framework

e Assess emergency storage for potable and raw water
storage

Antigua and Barbuda Non-Communicable Diseases (NCDs) Policy and Action Plan 2015-2019

The overall objective of the NCD policy and action plan*®’ is to: i) reduce preventable morbidity and
premature mortality as a result of non-communicable diseases — many of which are related to poor
nutrition; ii) minimize exposure to risk factors; iii) increase exposure to protective factors; and iv)
reduce the socioeconomic burden of these diseases. This will be achieved through the use of
multisectoral approaches that improve the quality of life of the Antiguan and Barbuda community,
thereby contributing to national human and economic development. The action plan also sets the
short-term aim of achieving a 20% reduction in NCD related deaths by 2019. To achieve this target,
the GoAB identified several strategic areas including: i) strengthening institutional coordination and
management of NCD prevention and control; ii) strengthening of the health system and risk factors at
all levels and sectors; iii) NCD risk and protective factors; iv) using multisectoral policies and
partnership for healthy and active communities; and v) improving the surveillance, research,
information and education of/on NCDs. The policy and action plan includes specific activities, targets,
indicators, time frames, proposed budget allocations, responsible organisations, and monitoring and
evaluation for each strategic area. For example, a strategic line of action is to develop legislation on
increased tax on foods high in fat, salt and sugar and utilise the tax revenue for school education that
promotes healthy diets.

To promote a healthy lifestyle by controlling tobacco use, managing alcohol consumption, eliminating
trans-fat and reducing salt and sugar consumption, the NCD Policy and Action Plan aims to align with
Antigua and Barbuda’s food and nutrition security policy (see description below).

National Budgets

The 2022 budget statement acknowledges Antigua and Barbuda’s shortfall in the management of the
economy, particularly its finances regarding food production and importation. Hence, it was agreed
that customs duty on all imported food would be removed. In addition, the Antigua Cruise Ports agreed
to invest US$35 million into, inter alia, food and beverage outlets as well as ~70-100 retail spaces for
local entrepreneurs. This is a result of young entrepreneurs recognising the potential for profits to be
made from agricultural activities, specifically through the production of food crops that Antigua and
Barbuda currently predominantly imports. In 2021, the GoAB set an objective to increase the

197 GoAB. 2014. Antigua and Barbuda Non-Communicable Diseases (NCDs) Policy and Action Plan 2015-2019.
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contribution of agriculture and fisheries over the next ten years from ~US$56 million to US$250 million.
This is an important commitment, as it will have the three-fold effect of reducing the country’s food
import bill, improving nutrition for locals and addressing Antigua and Barbuda’s vulnerability to climate
change impacts which affect food supply.

Food Safety Bill (2020)

The Food Safety Bill**® seeks to coordinate and integrate food safety at all stages of the food chain
including production, processing, transportation, and manufacturing and/or other preparation of food.
The Bill comprises four main objectives, namely to: i) ensure food safety while enabling a competitive
and commercially supportive environment for food businesses; ii) establish an integrated regulatory
approach to food safety in order to provide for more efficient, effective, transparent and coordinated
administration throughout the food chain; iii) regulate food quality; and iv) boost confidence in food
trade. The Bill provides mandates for food safety services and the establishment of a National Food
Safety Advisory Body and the designation of food inspectors. Food inspectors have the powers to
inspect: i) raw or processed food, including as imported or exported consignments of food; ii) food
ingredients, additives, disinfectants, and any substances or processes used in the production,
manufacturing, handling, or packaging of food; iii) food business premises and their surroundings and
installations; and iv) the means of transportation, equipment, and materials. The last part of the Bill
relates to the enforcement of the rules of the Bill and tdefines which offenses and penalties are applied
where there is non-compliance with the Bill.

Food Security and Nutrition Policy (2012)

The Food Security and Nutrition (FSN) Policy was released in 2012 to target ‘the critical food and
nutrition security problems in Antigua and Barbuda’ through a consideration of the four dimensions
— availability, access, utilization and stability — of food security. The FSN Policy also considers the
constraints to the four dimensions which include, inter alia: i) low productivity; ii) high food prices; iii)
insufficient social safety nets; iv) nutrition transition; v) inadequate storage facilities; vi) high incidence
of pest and diseases; vii) considerable vulnerability to natural hazards such as hurricanes and
flooding; and viii) competition from lower priced imports which reduce demand for local produce and
disincentivise domestic producers. The policy was developed to address the concerns in each food
dimension by acknowledging the importance of collaboration with other relevant sectors of the
economy — such as agriculture, finance, trade and education — as well as civil society and the private
sector. The FSN policy is comprehensive in its analysis of domestic food production — including the
crops, livestock and fisheries sub-sectors, sustainable forest development, water use and irrigation
as well as rural development. The FSN acknowledges the vulnerability of the food security sector as
a result of Antigua and Barbuda’s considerable reliance on food imports which amounts to an average
of more than US$ 18 million each year.

Zero Hunger Challenge Antigua and Barbuda: Proposed Plan of Action 2013-2014

The Zero Hunger Challenge'®® was established in 2012 during the Caribbean Week of Agriculture.
Representatives from the Food and Agriculture Organisation (FAO), the Inter-American Institute for
Cooperation on Agriculture (IICA), the Economic Commission for Latin America and the Caribbean
(ECLAC), the Pan American Health Organization (PAHO) and the World Food Programme (WFP)
completed a situational analysis related to hunger and poverty in Antigua and Barbuda and identified
critical problems and proposed priority areas for intervention. The challenge aims to eliminate hunger
and extreme poverty in Antigua and Barbuda within a period of two years by achieving five primary
objectives, namely: i) 100% access to sufficient food all year round; ii) no malnutrition in pregnancy
and early childhood; iii) the sustainability of all food systems; iv) 100% growth in smallholder
productivity and income; and v) zero loss or waste of food.

198 GoAB. 2020. Food Safety Bill.
199 GoAB. 2013. Zero Hunger Challenge Antigua and Barbuda: Proposed plan of action 2013-2014.
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In order to achieve its objectives, the Zero Hunger Challenge sought to establish an early warning
system on food and nutrition insecurity to mitigate the adverse impacts of economic crisis, climate
change and other natural disasters. In addition, the links between agriculture and tourism would be
strengthened to promote ecotourism. Lastly, a legislative framework for access to and use of lands,
livestock resources and praedial larceny would be developed. The GoAB’s policy response has been
to draft a National Poverty Reduction Strategy, within the context of a broader National Economic and
Social Transformation (NEST) plan, as well as a National Policy on Food and Nutrition Security. The
core policy’s objectives would be: i) growth and wealth creation; ii) the expansion of pro-poor
employment and income generating opportunities; iii) the modernization of social protection systems
and increasing the resilience of the poor; iv) an improvement in the nutrition and health status of the
population; v) good governance and public sector management; and vi) the building of resilience
through environmental sustainability.

The Zero Hunger Challenge resulted in several positive outcomes. These include: i) vulnerable groups
had increased access to nutritional foods, health care and social protection; ii) the nutrition status of
infants, young children and pregnant women improved; iii) food availability at the household and
school level increased; and iv) a Central Registry of Beneficiaries to implement social programmes
was developed.




Antigua and Barbuda Food Security Sectoral Adaptation Plan 46

3 Climate context and observed and projected climate change

Antigua and Barbuda has a tropical savanna climate characterised by dry winters and wet
summers?®. Annual variations in the country's annual climate are influenced by several factors,
namely the: i) migration of the North Atlantic sub-tropical high-pressure system; ii) eastward spreading
of the tropical Atlantic warm pool; iii) easterly trade winds; and iv) tropical depressions, storms and
hurricanes?®!. In addition, Antigua and Barbuda's climate is affected by the El Nifio Southern
Oscillation (ENSO), which is a periodic fluctuation in the sea surface temperature (SST) and the
overlying atmosphere, which leads to cycles of warm and cold temperatures across the Pacific?%2.
ENSO brings about two distinct changes in weather patterns known as El Nifio and La Nifia, which
each typically last for 9—12 months but can persist for as long as two years. Although EI Nifio and La
Nifia primarily affect areas surrounding the Pacific, they can also affect the climate in other parts of
the world. Within the Caribbean, La Nifia results in wetter and cooler conditions and weakens upper-
and lower-level winds, reducing wind shear and increasing hurricane activity.2%3

The above factors impact Antigua and Barbuda's annual and seasonal temperature and rainfall
patterns. The sub-sections below describe the historical and future temperature and precipitation
trends for Antigua and Barbuda, as well as the major climate hazards impacting the country's food
security and how they are and will be influenced by climate change.

3.1 Temperature

Average daily temperatures in Antigua and Barbuda vary slightly, ranging from a minimum of 22°C to
a maximum of 31°C (Figure 9Error! Reference source not found.). Temperatures are lowest from
December to March and peak from August to October. Spatially, the temperatures of the hottest
month in Antigua and Barbuda tend to follow the topological profile, with lower average temperatures
in higher relief areas (Figure 10). Temperatures in Antigua are more varied than those in Barbuda,
averaging at ~28°C in the higher altitude areas to the southwest and at ~31°C in the lower-lying
western regions. In comparison, Barbuda has a similar observed average temperature across the
island, ranging between 30°C and 31°C.

200 peel MC, Finlayson BL & McMahon TA. 2007. Updated world map of the Koppen-Geiger climate classification.
Hydrological Earth System Science, 11:1633-1644.

201 GoAB. 2015. Antigua and Barbuda Third National Communication.

202 National Oceanic and Atmospheric Administration. 2019. El Nifio/Southern Oscillation (ENSO) technical discussion.
U.S. Department of Commerce. Available at: https://www.ncdc.noaa.gov/teleconnections/enso/enso-tech.php

203 National Oceanic and Atmospheric Administration. 2014. Impacts of El Nifio and La Nifia on the hurricane season. U.S.
Department of Commerce.
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Figure 9. Average daily, minimum and maximum temperatures per month recorded at VC Bird International
Airport, Antigua, from 1995-2021204,

204 Antigua and Barbuda Meteorological Service. 2022. Government of Antigua and Barbuda.
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IA. Temperature of the hottest month (°C): Observation 1985-2005
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Historical and projected temperature trends

Historically, the average temperature has increased for both the Caribbean region as a whole and for
Antigua and Barbuda®®®. From 1970 to 2000, average temperatures in the Caribbean increased by
0.3°C compared with pre-industrial conditions, increasing at a rate of 0.02°C per year?®’. Average
temperatures further increased by 0.7°C across the Caribbean during the following decade from 2001
to 2010. Average temperatures in Antigua and Barbuda have risen by ~0.2°C per decade between
1980 and 2017298, This temperature change is higher during the early winter period from October to
December, increasing by 0.4°C compared with the baseline period. The average annual temperature
in Antigua and Barbuda has shown a linear increase of 1.6°C, changing from 25°C in 1981 to 26.6°C
in 2010 (Figure 11). This overall rise in temperature over time is also linked to a greater number of
warmer days in the most recent decades.
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Figure 11. The annual average temperature from 1980-2018 for Antigua (dark grey) and Barbuda (light
grey)?%,

The current trend of increasing temperatures is expected to continue based on future climate
predictions. Multimodel predictions under the RCP4.5 scenario suggest that the Paris Agreement
global warming target of 1.5°C2%° will be reached between 2028 and 2031, at which point average
annual temperatures within the Caribbean will be 1.2°C hotter than pre-industrial levels. If global
temperatures exceed the 1.5°C threshold and rise to 2°C or 2.5°C — which are predicted to be
reached from 2046-2055 and 2070-2100, respectively — average annual temperatures in the
Caribbean will be 1.6°C and 2°C warmer than pre-industrial levels, respectively.?!! For Antigua and
Barbuda, projected average temperature anomalies are 27.3°C (26.8-27.7°C) by 2050 and 28.0°C
(27.2-28.6°C) by 2100 for an SSP2-4.5?'? Shared Socioeconomic Pathway (SSP)?*® (Figure 12).

206 From the ERAS dataset, which is a reanalysis dataset which combines historical observations into global estimates
using modelling and data assimilation systems.

207 Taylor MA, Clarke LA, Centella A, Bezanilla A, Stephenson TS, Jones JJ, et al. 2018. Future Caribbean Climates in a
world of rising temperatures: the 1.5 vs 2.0 dilemma. Journal of Climate. 31:2907-2926.

208 Harris 1, Jones PD, Osborn TJ & Lister DH. 2014. Updated high-resolution grids of monthly climatic observations — the
CRU TS3.10 Dataset. International Journal of Climatology. 34: 623—642.

209 Eyropean Centre for Medium-Range Weather Forecasts. 2022. ERA5 dataset. Available at:
https://www.ecmwf.int/en/forecasts/datasets/reanalysis-datasets/erab

210 The Paris Agreement pledged 195 nation signatories to rally toward a global target of keeping the global average
temperature well below 2°C above pre-industrial levels, aiming to limit temperature increase to 1.5°C.

211 Taylor MA, Clarke LA, Centella A, Bezanilla A, Stephenson TS, Jones JJ, et al. 2018. Future Caribbean Climates in a
world of rising temperatures: the 1.5 vs 2.0 dilemma. Journal of Climate. 31:2907-2926.

212 The IPCC ARG identified 5 potential scenarios based on emission levels and Shared Socioeconomic Pathways (SSP)
which are used to predict future climate change trends. SSP2-4.5 describes a ‘middle of the road’ scenario whereby
emissions remain around current levels before falling around the mid-century, while socioeconomic factors follow historic
trends with slow progress towards sustainability.

213 World Bank. 2022. Climate Change Knowledge Portal: Antigua and Barbuda.
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Under an SSP5-8.5 scenario?'4, average temperatures are projected to rise to 27.6°C (27.0-28.2°C)
by 2050 and 29.6°C (28.4-30.7°C) by 2100. A comparison of the RCP and SSP scenarios is
presented in Annex 2.
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Figure 12. Projected average temperature (°C) for Antigua and Barbuda from 2014-2100, showing trends

under an SSP2-4.5 (yellow line) and SSP5-8.5 scenario (red line) and using a baseline period from 1995—
2014215,

Future RCP 8.5 projections show a shift of the entire temperature profile, including both average and
upper temperatures of Antigua and Barbuda (Figure 13). This shift will result in the less frequent
occurrence of cooler days. The projected future average temperatures will be equivalent to historical
high or extreme temperatures. Historical 60" percentile temperatures in September, October and
November (SON), for example, were in the range of 28°C. In contrast, under the projected future
scenario, 28°C is simulated to occur at the 10" percentile range, with the new 60" percentile
occurrence being ~30°C. The temperature profile will also cover a larger range of temperatures as
maximum temperatures exceed historical records, resulting in more variable temperatures for the
country.
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Figure 13. Seasonal temperature profile for Antigua and Barbuda, including observed historical temperatures
from 1985-2005 (top) and projected future RCP8.5 scenario temperatures from 2005-2099 (bottom). DJF =

214 SSP5-8.5 describes a worst-case scenario whereby CO2 emissions double by 2050 and there is rapid economic
growth dependent on fossil fuels and energy-intensive lifestyles.

215 World Bank. 2022. Climate Change Knowledge Portal: Antigua and Barbuda. Available at:
https://climateknowledgeportal.worldbank.org/country/antigua-and-barbuda/climate-data-projections
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December, January and February, MAM = March, April and May, JJA = June, July and August and SON =
September, October and November?18,

3.2 Rainfall

Antigua and Barbuda has distinct wet and dry seasons, which last from June to November and
January to June, respectively (Figure 14). Hurricane season — during which time potentially
damaging and costly tropical storms and hurricanes are most likely to impact the country (Section
3.3.1) — occurs within the wet season from June to November, with the most active hurricane months
being August and September. Antigua and Barbuda's average rainfall is ~1,187 mm/yr2? — which is
above the global average of ~990 mm/yr?*8, The wet season's high rainfall is, however, partially offset
by high evapotranspiration rates, which range from 87 mm/month in November to 143 mm/month in
March. For 11 months of the year, potential evapotranspiration exceeds effective precipitation as a
result of consistent winds and high temperatures®!®. These high evapotranspiration rates result in
reduced water availability and increased water insecurity — particularly during the dry season.
Spatially, Antigua's maximum rainfall occurs in the higher relief areas in the country's southwest,
decreasing towards the northeast (Figure 15). The distribution of rainfall in Barbuda is comparatively
consistent compared with Antigua.
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Figure 14. Average monthly rainfall for Antigua and Barbuda from 1993-20202%20,

216 Christensen OB, Gutowski B & Nikulin G. 2012. CORDEX Archive Design, version 20/7/2012

217 GoAB. 2020. Antigua and Barbuda'’s First Biennial Update Report.

218 Encyclopaedia Britannica. N.d. Climate — Precipitation. Available at: Available:
https://www.britannica.com/science/climate-meteorology/Precipitation

219 GoAB. 2015. Antigua and Barbuda’s 2015-2020 National Action Plan: Combatting Desertification, Land Degradation
and Drought.

220 Antigua and Barbuda Meteorological Service. 2022. Government of Antigua and Barbuda. Available at:
http://www.antiguamet.com/Climate/.
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IA. Annual Precipitation (mm/year): Observation 1985-2005
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Figure 15. Observed and projected precipitation anomalies for Barbuda (top) and Antigua (bottom) under
RCP4.5 (B,C) and RCP8.5 (D,E)?2L.

221 Christensen OB, Gutowski B & Nikulin G. 2012. CORDEX Archive Design, version 20/7/2012.
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Historical and projected rainfall trends

Although there is considerable natural variation in annual precipitation for Antigua and Barbuda as a
result of, inter alia, the occurrence of hurricanes, there has been a gradual overall decrease in annual
rainfall from the 1990s to the present (Figure 16). Consequently, average annual rainfall in the 2000s
is ~8% less than historical values in the 1990s, while values in the 2010s are ~15% less than the
1990s values???.
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Figure 16. Annual precipitation for the islands of Antigua and Barbuda from 1981-2018223,

The observed decrease in precipitation is expected to continue in the future as a result of climate
change. Under an SSP2-4.5 scenario, annual rainfall will decrease by 6% to 604 mm by 2050 and
10% to 578 mm by 2100 compared with baseline values from 1995-2014%2* (Figure 17). For an SSP5-
8.5 scenario, annual rainfall is predicted to decline 10% to 581 mm by 2050 and 28% to 465 mm by
2100. This decrease is at a rate of ~23 mm per decade and will primarily occur in the wet season
months from July—November (Figure 18). Both RCP4.5 and RCP8.5 scenarios suggest a decrease
in rainfall across both islands, with the greatest reduction in rainfall expected for the high topography
areas of Antigua (Figure 15). With limited topographical influence, Barbuda displays a near spatially
uniform reduction in each scenario.
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Figure 17. Projected average annual precipitation (mm) for Antigua and Barbuda from 2014-2100, showing
trends under an SSP2-4.5 (yellow line) and SSP5-8.5 scenario (red line) and using a baseline period from
1995-2014225,

222 Antigua and Barbuda Meteorological Service. 2022. Government of Antigua and Barbuda. Available at:
http://www.antiguamet.com/Climate/.

223 Antigua and Barbuda Meteorological Service. 2022. Government of Antigua and Barbuda.

224 World Bank. 2022. Climate Change Knowledge Portal: Antigua and Barbuda. Available at:
https://climateknowledgeportal.worldbank.org/country/antigua-and-barbuda/climate-data-projections

225 World Bank. 2022. Climate Change Knowledge Portal: Antigua and Barbuda.
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Figure 18. Historical (1985-2005) and projected RCP8.5 scenario (2005-2099) average monthly rainfall
(green and red bars, left axis), as well as the decadal precipitation anomaly (black and blue line, right axis)
between observed and predicted values under RCP8.5 for Antigua and Barbuda?25.

3.3 Climate hazards and climate change trends

As a direct result of their climate and geographic position, the islands of Antigua and Barbuda are
exposed to numerous baseline climatic hazards, including hurricanes and droughts??’. In 2021
Antigua and Barbuda was ranked as having the 5" highest World Risk Index??8, with an index of 27
compared with the global median value of 722°. Climate change is expected to result in increasingly
intense climatic hazards, as well as rising sea levels, higher sea surface temperatures (SSTs) and
increased ocean acidification, which will directly impact the country's coastal and marine ecosystems.
The following sub-sections describe the major climatic hazards in Antigua and Barbuda, as well as
the observed and predicted impacts of climate change on these hazards and the country's
communities, particularly in relation to food security.

3.3.1 Hurricanes and tropical storms

Tropical cyclones pass through the Lesser Antilles?®® during the hurricane season from June to
November and are categorised as either tropical depressions?3?, tropical storms?3 or hurricanes?33234,
Antigua and Barbuda is affected by Category 1 or 2 hurricanes?® every 2-3 years, while major

226 Christensen OB, Gutowski B & Nikulin G. 2012. CORDEX Archive Design, version 20/7/2012.

227 GoAB. 2015. Antigua and Barbuda’s 2015-2020 National Action Plan: Combatting Desertification, Land Degradation
and Drought.

228 The World Risk Index presents an assessment of a country’s risk to disasters resulting from extreme natural events
and considers the country’s exposure to hazards, vulnerability, susceptibility, coping ability and adaption capacity. Values
range from 0 to 100, with higher values indicating a higher level of risk.

229 Bundnis Entwicklung Hilft. 2021. World Risk Report 2021.

230 The Lesser Antilles are a long arc of small islands, including Antigua and Barbuda, that run from the northern coast of
Venezuela to east of Puerto Rico and form the eastern boundary of the Caribbean Sea.

231 A tropical depression is a tropical cyclone with maximum sustained winds of 62 kilometers per hour (kph), or 33 knots.
232 A tropical storm is a tropical cyclone with maximum sustained winds of 63—118 kph, or 34-63 knots.

233 A hurricane is defined as a tropical cyclone with maximum sustained winds of 119 kph (64 knots) or above.

234 GOAB. 2015. Antigua and Barbuda Third National Communication.

235 Categorised according to the Saffir-Simpson Hurricane Wind Scale
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hurricanes?* (Category 3, 4 or 5) partially or directly hit the country every 6—8 years?’. Since 1995,
Antigua and Barbuda has experienced four tropical depressions, 14 tropical storms and 15 hurricanes
(Figure 19).

B Tropical depression  ETropical storm  OHurricane  BMajor hurricane

1aalil

1950-1959 1960-1969 1970-1979 1980-1989 1990-1999 2000-2009 2010-2019
Figure 19. The number of hurricanes to either brush or directly hit Antigua and Barbuda per decade from
1950-2017238,
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While there are no discernible trends in the overall number of hurricane events described above, there
has been a notable increase in the number of more intense (Category 4 and 5) hurricanes in recent
decades (Figure 20). On average, there was an increased number of Category 4 events during the
1990s and 2000s, while the number of Category 5 events was highest in the 2010s. A decrease in
the number of lower-intensity events — such as Category 1 — was observed between the 2000s and
2010s, while there were fewer Category 2 events in the 2010s. In addition to the number of observed
high category hurricanes increasing, the average maximum sustained wind speed for Categories 4
and 5 has also increased over time. These trends further demonstrate a gradual increase in the
observed intensity of hurricanes over time.
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Figure 20. The change in the number of tropical cyclone (TC) events across different hurricane categories per
decade.

236 A major hurricane is a hurricane that has sustained maximum winds speeds of 178 kph (96 knots) or above.

237 Destin DCS. 2019. Antigua and Barbuda hurricane climatology. Antigua and Barbuda Meteorological Service Climate
Section. Available at: http://antiguamet.com/Climate/STATS/AntiguaBarbudaTCClimo.pdf

238 Antigua and Barbuda Meteorological Service. 2019. Government of Antigua and Barbuda. Available at:
http://lwww.antiguamet.com/Climate/
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Despite some uncertainties regarding the impact of projected climate change on factors that promote
hurricane formation, there is high confidence that the historical trend of more frequent high-intensity
hurricanes (Category 4 and 5) and peak hurricane wind speeds will continue in the future. The
International Panel on Climate Change (IPCC) Fifth Assessment Report, supported by the IPCC
Climate Change Sixth Assessment Report (AR6) 2021 Physical Science Basis Technical
Summary?3®24_ predicts the following changes: i) when considering all categories, the frequency of
hurricanes will likely vary by 50% on either side of current occurrences, with overall hurricane numbers
either remaining unchanged or decreasing slightly compared with existing values; ii) the frequency of
more intense hurricanes is expected to increase by 50% compared with historical values?*; iii) the
maximum intensity of these hurricane events is expected to increase as a result of higher wind
speeds; and iv) each future hurricane event is predicted to be accompanied by increased precipitation
rates.

3.3.2 Drought

The islands of Antigua and Barbuda are two of the driest in the Caribbean region?*2. This is mainly
attributable to the relatively low amounts of rainfall received compared with other islands in the area,
as well as the porous limestone geology and small, shallow aquifers. The country experiences
periodic drought events, which are exacerbated by the country’s seasonal rainfall pattern (i.e., most
rainfall occurs during the wet season), its porous rocks and shallow aquifers, limited water-storage
capacity, and evaporation during the dry season?*3, Another phenomenon that has considerable
impacts on the occurrence of droughts is ENSO, with notable drought periods across the Caribbean
attributed to the El Nifio phase. The above factors all contribute considerably to water insecurity
across Antigua and Barbuda?*.

Three types of drought exist in Antigua and Barbuda, defined according to their cause and impact on
the environment and society. Meteorological drought is a prolonged period where precipitation falls
below the average for a particular area, resulting in a natural water shortage?*. In Antigua and
Barbuda, a meteorological drought year is defined as receiving less than ~826 mm annually.
Meteorological droughts are further divided into four categories based on a three-month rain total
compared with average values, including: i) slight: rainfall ranges from less than the 30" percentile to
the 20™ percentile; i) moderate: rainfall ranges from less than the 20" percentile to the 10" percentile;
iii) serious: rainfall ranges from less than the 10" percentile to the 5" percentile; and iv) severe: rainfall
less than the 5" percentile?*®. Drought events have a return period of two years in Antigua and
Barbuda and an average duration of 11 months?¥’. The longest period between drought events
affecting the country is two years and six months. Return periods and durations of each of the four
meteorological drought levels in Antigua and Barbuda are provided in Table 6.

239 |PCC Working Group I. 2021. Climate Change 2021: The Physical Science Basis Technical Summary.

240 The more recent IPCC AR6 Synthesis Report will be finalized in September 2022.

241 A high disparity of 100% to 200% is also observed, which is attributable to the infrequency of these events in the
historic record.

242 GoAB. 2015. Antigua and Barbuda Third National Communication. Available at:
https://unfccc.int/sites/default/files/resource/atgnc3_0.pdf

243 Trotman A, Mahon R, van Meerbeeck C & Riley JE. N.d. Advancing drought risk management in the Caribbean: A
multi-sectoral perspective.

244 GOAB. 2015. Antigua and Barbuda Third National Communication. Available at:
https://unfccc.int/sites/default/files/resource/atgnc3_0.pdf

245 National Office of Disaster Service (NODS). Drought. Available at: http://nods.gov.ag/hazzards/drought/

246 DMS. 2015. Drought and Precipitation Statement for Antigua.

247 Antigua and Barbuda Meteorological Service. 2019. Droughts. Available at:
http://www.antiguamet.com/Climate/STATS/anu_drought.html
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Table 6. The return periods (years) and average, minimum and maximum duration (months) of slight,
moderate, serious and severe droughts in Antigua and Barbuda from 1928-2018248.

Drought level Return period (yrs) | Average duration Minimum duration Maximum duration
(months) (months) (months)

Slight 6 7 2 19

Moderate 4 8 2 15

Serious 6 12 3 24

Severe 7 17 3 27

Insufficient water resource management during meteorological drought periods increases the
population's vulnerability to two other types of drought, namely hydrological and agricultural drought.
Hydrological droughts typically occur after many months of meteorological drought and are defined
as periods of time when reduced water availability severely affects livestock, households or other
sectors. Agricultural drought may also result from a meteorological or hydrological drought and refers
to a period of extended dryness where crops are adversely affected?*.

Figure 21 presents a drought risk map of watersheds within Antigua and Barbuda, taking into account
both the environmental and land-use factors that influence the severity of droughts?®. The north, east
and southeast of Antigua face the highest drought risk. The area in the extreme southeast is
particularly at risk because of: i) low rainfall; ii) shallow soils; iii) exposed soils vulnerable to drying
and crusting leading to erosion and reduced infiltration; and iv) overgrazing from a large population
of goats. On Barbuda, the flat lands surrounding and south of Codrington are at the greatest risk of
droughts.

Legend

Drought Risk
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Figure 21. Drought hazard mapping in the watersheds across Antigua and Barbuda?52.

248 | bid.

249 Jackson I. 2001. Antigua and Barbuda drought hazard assessment and mapping summary report. Post-Georges
Disaster Mitigation Project in Antigua and Barbuda and St. Kitts and Nevis. Available at:
http://www.oas.org/pgdm/hazmap/drought/abdrtsum.html

250 | bid.

251 |bid.



http://www.oas.org/pgdm/hazmap/drought/abdrtsum.htm

Antigua and Barbuda Food Security Sectoral Adaptation Plan 58

Within the last 60 years, notable drought periods in Antigua and Barbuda have occurred from 1963—
1965, 1983-1985, 1993-1994 and 2013-20162%°2. The most recent of these droughts occurred
throughout the Caribbean and was the most severe on record, with 6% of the drought's severity in
the Lesser Antilles being attributable to rising temperatures and potential evapotranspiration (PET)
rates related to anthropogenic climate change?3. Along with rising temperatures (Section 3.1), PET
has shown an increasing trend from 1950 to 2016 (Figure 22), with values in 2016 rising by 72
mm/year compared with pre-industrial values (1850-1900). The increase in PET is accompanied by
less soil moisture and a lower self-calibrated Palmer Drought Severity Index (PDSI)%»*2% — a
measure of drought severity that uses soil moisture, temperature and precipitation (Figure 23).
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Figure 22. PET anomaly time series for the Caribbean from 1950-2016. Values for PET are based on
temperature data from the Climate Research Unit (CRU) and Berkeley Earth Surface Temperature (BEST). Red
lines indicate PET anomalies using unadjusted temperatures, while blue lines show anomalies using adjusted
temperatures whereby the anthropogenic climate change signal has been removed?%6,

252 National Office of Disaster Services Antigua and Barbuda. 2022. Droughts. Available at:
http://nods.gov.ag/hazzards/drought/#:~:text=Major%20Droughts%20in%20Antigua%20and,significant%200n%20all%20lif
e%20forms

253 Herrera DA, Ault TR, Fasullo JT, Coats SL, Carrillo CM, Cook Bl & Williams AP. 2018. Exacerbation of the 2013-2016
Pan-Caribbean drought by anthropogenic warming. Geophysical Research Letters, 45:10619-10626.

254 The self-calibrated Palmer Drought Severity Index (PDSI) ranges from a value of -4 or less (extreme drought) to 4 or
more (extremely wet), with -0.5 to 0.5 indicating normal conditions. Values of -1 and above indicate drought conditions.

255 palmer W. 1965. Meteorological drought. Research Paper No. 45, US Weather Bureau, Washington DC.

256 Herrera DA, Ault TR, Fasullo JT, Coats SL, Carrillo CM, Cook Bl & Williams AP. 2018. Exacerbation of the 2013-2016
Pan-Caribbean drought by anthropogenic warming. Geophysical Research Letters, 45:10619-10626.
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Figure 23. Multimodel mean ensemble of simulated self-calibrating Palmer Drought Severity Index (scPDSI)
and soil moisture anomalies between 1950 and 2016 from the Coupled Model Intercomparison Project phase
5 (CMIP5)357,

The historical trend of increasingly severe drought events in the Caribbean — including Antigua and
Barbuda — is expected to continue as a result of climate change. This future increase in drought
severity is shown by projected increases in the maximum number of consecutive dry days (CCDs)?%8
(Figure 24) and reductions in the Standardised Precipitation-Evapotranspiration Index (SPEI)?*®
(Figure 25). The median number of CCDs by 2050 is predicted to increase to 24 days under SSP2-
4.5 and 25 days under SSP5-8.5, representing 3-5 days more than 2020 values. By 2100, the median
number of CCDs is predicted to increase to 25 days under SSP2-4.5 and 45 days under SSP5-8.5 by
2100, which represents an increase of 4-24 days compared with 2020 values. The increase in dry
days will be most pronounced in the dry season (January—June). When considering SPEI, the index
is predicted to decrease to -0.1 (-1.5-0.3) by 2050 and -0.5 (-2.4-0) by 2100 under SSP5-8.5.

100

Number of consecutive dry days

’ 2000 2020 2040 2060 2080 2100
Figure 24. Projected maximum number of consecutive dry days for Antigua and Barbuda from 2020-2100
under the SSP2-4.5 (yellow) and SSP5-8.5 (red) scenarios, using a historical reference period of 1995-2014.
Solid lines indicate median values and solid bands indicate the 10-90™" percentile range?¢°.

257 | bid.

258 A dry day is defined as any day in which the daily accumulated precipitation is less than 1 mm. This indicator therefore
represents the maximum length of a dry period.

259 The Standardised Precipitation-Evapotranspiration Index (SPEI) is an indicator of drought severity that accounts for
precipitation and potential evapotranspiration. Values +2 or higher indicate extremely wet years, while values -2 or less
indicate extremely dry years.

260 World Bank. 2022. Climate Change Knowledge Portal: Antigua and Barbuda. Available at:
https://climateknowledgeportal.worldbank.org/country/antigua-and-barbuda/climate-data-projections
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Figure 25. Projected annual Standardised Precipitation-Evapotranspiration Index (SPEI) for Antigua and
Barbuda from 2020—-2100 under the SSP2-4.5 (yellow) and SSP5-8.5 (red) scenarios, using a historic
reference period of 1995-2014. Solid lines indicate median values and solid bands indicate the 10—90th
percentile range251,

3.4 Sealevelrise

Rising global temperatures attributed to anthropogenic climate change are resulting in the melting of
polar ice sheets and glaciers, as well as the expansion of seawater as ocean temperatures increase.
These two consequences of rising temperatures contribute to sea level rise (SLR). Global average
sea levels have risen approximately one metre since 19932%2 at a rate of three millimetres per year —
which is nearly twice the rate of SLR recorded between 1961 and 1993 (1.8 mm/year)?3, The rate of
SLR in the Caribbean is slightly less than the global trend, with the average annual SLR anomaly for
Antigua and Barbuda as of 2015 equating to an increase of ~0.9 m compared with average values
from 1993-2012 (Figure 26).
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Figure 26. Observed average annual sea level anomalies for Antigua and Barbuda from 1993-2015 relative
to mean sea level values from 1993-2012264,

261 |bid.

262 National Aeronautics and Space Administration. 2022. Global Climate Change — Vital Signs of the Planet: Sea Level.
Available at: https://climate.nasa.gov/vital-signs/sea-
level/#:~:text=Global%20sea%?20levels%20are%?20rising,0f%20seawater%20as%20it%20warms

263 Simpson MC, Scott D, Harrison M, et al. 2010. Quantification and Magnitude of Losses and Damages Resulting from
the Impacts of Climate Change: Modelling the Transformational Impacts and Costs of Sea Level Rise in the Caribbean
(Summary Document), United Nations Development Programme (UNDP), Barbados, West Indies.

264 World Bank. 2022. Climate Change Knowledge Portal: Antigua and Barbuda. Available at:
https://climateknowledgeportal.worldbank.org/country/antigua-and-barbuda/impacts-sea-level-rise
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According to the IPCC ARG, it is 'virtually certain' that global sea levels will continue to rise over the
21 century?®®, By 2100, the average increase in global SLR is predicted to be 0.4-0.8 m under an
SSP4.6 scenario and 0.6-1.0 m under an SSP8.5 scenario. For Antigua and Barbuda, SLR is
predicted to increase by an average of ~0.3 m by 2050 and by 0.5 or 0.7 m by 2100, depending on
the RCP scenario (Figure 27). By 2100, Barbuda's entire coastline and the majority of Antigua's
coastline will be vulnerable to annual coastal flooding given the projected SLR under an SSP2-4.5
scenario (Figure 28 and Figure 29). For Barbuda, the island's northwest region surrounding the
Codrington Lagoon will be most at risk of flooding and inundation by both 2050 and 2100. Multiple
areas surrounding prominent bays and harbours in Antigua are also at high risk by 2050 and 2100,
including coastal land around: i) Five Islands Harbour and Cooks Creek in the west; ii) Falmouth
Harbour in the south; iii) Willoughby Bay in the southeast; and iv) Mercers Creek, Guana Bay, Parham
Harbour and Fitches Creek Bay in the east.
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Figure 27. Projected SLR for Antigua and Barbuda from 2008-2099, showing RCP4.5 (green) and RCP8.5
(red) scenarios?66,

265 |PCC Working Group I. 2021. Climate Change 2021: The Physical Science Basis Technical Summary.
266 World Bank. 2022. Climate Change Knowledge Portal: Antigua and Barbuda. Available at:
https://climateknowledgeportal.worldbank.org/country/antigua-and-barbuda/impacts-sea-level-rise
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Figure 28. Map of Barbuda showing land below the annual flood level given SLR projections under the SSP2-
4.5 scenario for 2050 (above) and 2100 (below)?267.268,

267 Sea level rise is based on projections from the IPCC AR6 2021. The projection includes modelled sea level rise and the
extent of annual flood level, which is the water level at the shoreline that local coastal floods exceed on average once per
year. Areas isolated by higher land have been excluded from the analysis.

268 Climate Central, Inc. 2021. Interactive map. Available at: https://coastal.climatecentral.org/



https://coastal.climatecentral.org/

Antigua and Barbuda Food Security Sectoral Adaptation Plan 63

Figure 29. Map of Antigua showing land below the annual flood level given SLR projections under the SSP2-
4.5 scenario for 2050 (above) and 2100 (below)259:270,

269 Sea level rise is based on projections from the IPCC Sixth Annual Report 2021. The projection includes modelled sea
level rise and the extent of annual flood level, which is the water level at the shoreline that local coastal floods exceed on
average once per year. Areas isolated by higher land have been excluded from the analysis.

270 Climate Central, Inc. 2021. Interactive map. Available at: https://coastal.climatecentral.org/
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3.5 Sea surface temperatures and ocean acidification

Ocean warming negatively impacts coral reefs through bleaching and has been linked to reductions
in sustainable yields of fish stocks?’* (Section 0.1.3). According to the IPCC ARG, there is a high
degree of certainty that global ocean temperatures have increased since at least 1971 as a result of
anthropogenic climate change, which will increase the prevalence and severity of these impacts.
Since the beginning of the 20" century, global mean sea surface temperature (SST) has risen by
0.9°C?"2, Similarly, the median SST for the Caribbean region in 2020 is 1°C higher than temperatures
in the latter half of the 20" century?’3. In addition, marine heatwaves?’* have doubled in frequency
since 1980 and have also become longer and more intense?’.

Similarly to historical trends, global and regional SSTs will continue to rise throughout the 215 century.
Between 2021 and 2040, the median SST across the Caribbean is expected to increase by 1.2°C (1-
1.6°C) under an SSP2-4.5 scenario and by 1.3°C (1.1-1.5°C) under an SSP5-8.5 scenario compared
with baseline values from 1850-1900 (Figure 30 and Figure 31) 2’°. By the end of the 215t century
(2081-2100), median SST values for the Caribbean will increase by 2.3°C (1.7-2.9°C) under an
SSP2-4.5 and by 3.5°C (2.7-4.4°C) under an SSP5-8.5. This projected change in SST equates to
median SST values of ~28°C by 2040 and ~29-30°C by 2100 across the Caribbean. Marine
heatwaves will also continue to increase in frequency, length and intensity in the future. By 2081—
2100, the global marine heatwaves are expected to be 2—9 times more frequent under an SSP1-2.6
scenario or 3—15 times more frequent under an SSP5-8.5 scenario compared with average 1995-
2014 occurrences?’’,

Sea Surface Temperature (SST) (Change, deg C)
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Figure 30. Historical and projected change in SST for the Caribbean from 1950-2100. Projections are based
on baseline values from 1850-1900 under a SSP2-4.5 scenatrio.

211 |PCC Working Group 1. 2022. Climate Change 2022: Impacts, Adaptation and Vulnerability Technical Summary.
212 |PCC Working Group I. 2021. Climate Change 2021: The Physical Science Basis Technical Summary.

213 |PCC WGI. 2021. Interactive atlas: Regional information (advanced). Available at: https://interactive-atlas.ipcc.ch/
274 Marine heatwaves are periods of exceptionally warm ocean temperatures that can last for weeks or years and can
disrupt marine ecosystems.

275 |PCC Working Group I. 2021. Climate Change 2021: The Physical Science Basis Technical Summary.

276 |IPCC WGI. 2021. Interactive atlas: Regional information (advanced). Available at: https://interactive-atlas.ipcc.ch/
217 |PCC Working Group I. 2021. Climate Change 2021: The Physical Science Basis Technical Summary.
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Sea Surface Temperature (SST) (Change, deg C)

5 ) 99 ( € 4
19500, 1965 1980 1995 201 202 2041

t e: Model  Sol ne: P50 (Median) sray sh g: Selected period t / dark a: Spread P10-P90 / P25-75
Figure 31. Historical and projected change in SST for the Caribbean from 1950-2100. Projections are based
on baseline values from 1850—-1900 under an SSP5-8.5 scenario.

Anthropogenically-induced increases in atmospheric CO2 not only result in historical and projected
rises in atmospheric and oceanic temperatures but have also been shown to lead to increased ocean
acidification. This increased acidification disrupts the normal functioning of marine calcifying
organisms — including corals — which affects marine food chains and ultimately reduces fish stocks.
For the Caribbean, ocean pH has shown a gradual decline, decreasing from ~8.13 in 1950 to ~8.05
in 2021 (Figure 32). This trend is expected to continue and accelerate under projected climate change
projections. By 2040, ocean pH is likely to decrease to 8.0, while by the end of the century (2080—-
2100), pH will fall to ~7.9 (SSP2-4.5 scenario) or ~7.7 (SSP5-8.5 scenario) (Figure 32 and Figure 33).
Although these changes appear minor, even minor deviations in the ocean's pH can have substantial
negative impacts on marine life?’® which has been discussed in Section 5.1.3.
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Figure 32. Historical and projected change in ocean surface pH for the Caribbean from 1950-2100 under an
SSP2-4.5 scenario.

278 Doney SC, Busch DS, Cooley SR & Kroeker KJ. 2020. The impacts of ocean acidification on marine ecosystems and
reliant human communities. Annual Review of Environment and Resources, 45:83-112.
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Figure 33. Historical and projected change in ocean surface pH for the Caribbean from 1950-2100 under an
SSP5-8.5 scenario.
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4  Antigua and Barbuda’s food system and security
4.1 Food system overview

Food systems encompass the entire range of actors and their interlinked value-adding activities
involved in the production, aggregation, processing, distribution, consumption and disposal of food
products?’®. The food system comprises several sub-systems, such as the farming, waste
management, and input supply systems. It interacts with other relevant systems, including the energy,
trade and health systems. As a result, the food system is expected to be affected by changes in other
systems; for example, a policy promoting biofuel in the energy system will impact the food system
through land use changes, as biofuel production might be more attractive for the landowner than the
production of edible crops?°. Food systems include?:
o food actors, such as producers, processors or consumers;
e the interactions between and within biogeophysical and human environments, which determine a
set of activities;
¢ the activities themselves, from production to consumption;
the outcomes of the activities, such as contributions to food security, environmental safety, and
social welfare; and
e external determinants, such as the political environment, trade agreements or inflation.

The global food system’s activities are grouped into four categories: i) production; ii) processing and
packaging; iii) distribution and retail; and iv) consumption?®2, The first three categories make up the
food supply chain. The activities are enacted by different actors within the food system, and their
interaction results in food system outcomes. Each activity is described below.

Food production includes all activities involved in producing raw food materials, from inputs such as
land and labour to animal breeding and crop planting, to caring for the growing food material and to
harvest or slaughter. Determinants of food production include climate conditions, land tenure, input
prices, agricultural technology, and government subsidies and taxes. Food production stems from
agriculture, forestry?®® or fisheries, and the broader economic, societal and natural environments they
are embedded in. In Antigua and Barbuda, food production is centred on small-scale crops, livestock
agriculture and fishing. Domestic agricultural food production is encouraged by the Government of
Antigua and Barbuda’s National Backyard Gardening Programme, overseen by the Agricultural
Extension Division under the Ministry of Agriculture, Fisheries and Barbuda Affairs. Fisheries includes
the wild harvest of primarily reef fish as well as an emerging aquaponics industry, which involves the
production of crops and farmed fish in a closed system. Agricultural and fisheries production in
Antigua and Barbuda is directed towards the domestic market and is supplementary to food
importation, which accounts for most of the country’s food provision?®*. More details on food
production in Antigua and Barbuda are provided in Section 4.

Food processing and packaging include the transformations that raw food material undergo before
reaching the retail market. These activities add value to the raw materials and considerably alter their

219 FAQ. 2014. Sustainable food value chain development — Guiding principles. Available at: http://www.fao.org/3/a-
i3953e.pdf

280 FAQ. 2018. Sustainable food systems: Concept and framework. Available at: http://www.fao.org/sustainable-food-
value-chain

281 Ericksen PJ. 2008. Conceptualizing Food Systems for Global Environmental Change Research. Global Environmental
Change, 18(1):234-245.
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through ecosystem services provision.
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appearance, storage life, nutritional value and content. Processing in Antigua and Barbuda — as well
as the larger Caribbean region?®> — primarily consists of the small-scale manufacture of pepper
sauces, jams, jellies, fruit nectars, rum and other alcoholic beverages?®. Examples of local food
processors are Susie’s Hot Sauces, Sis Gio’s Jams and Jellies and Antigua Distillery. There is also a
limited number of small-scale manufacturers of pasta, baked goods, candy, fruits and vegetables,
some packaged and convenience foods and wheat flour?®”. Most manufacturers (75%) operate from
their homes, whereas a small fraction, 25%, operate from a small processing unit close to their
home?8,

Food distribution and retail include all activities involved in moving foodstuff and marketing it.
Distribution is heavily influenced by transportation infrastructure, trade regulations, government
transfer programs, and storage requirements. Retail is influenced by how the store is organised,
where they are located, advertising, and any niche category the product may fit into. In Antigua and
Barbuda, local wholesalers or distributors typically import, wholesale and distribute products, as well
as sell them in their own retail outlets to the public. Local wholesalers and distributors have a
circulating fleet of vans that sell to small stores and food service establishments. Many wholesalers
and distributors focus on dry goods while importing only a small quantity of fresh and frozen products.
Specialised importers focus specifically on fresh and frozen products. Often, supply chains are
integrated within a single business from production to retail.

Modern grocery retailers (hypermarkets, supermarkets, discounters and convenience stores)
represent approximately a quarter of all grocery retails. They include Epicurean Fine Foods, First
Choice City Supermarket and Gourmet Basket Supermarket. The major supermarkets usually have
modern facilities with in-store delis and bakeries?°. These stores generally carry a wide assortment
of imported products, and they cater to tourists and high- and middle-income groups of the local
population. Smaller stores are not as modern, tend to carry a smaller assortment of imported products
and cater mostly to the local population. The majority of the Antigua and Barbudan neighbourhoods
have superettes in the form of traditional grocery retailers and traditional bread shops — which are
mostly family-owned, independent and small-scale. These superettes make up approximately three
quarters of all grocery retailers. Such markets are found in both urban and rural settings and generally
service areas where the larger, more modernised stores are not present. This segment of the retail
sector relies almost exclusively on local wholesalers and distributors for sourcing product. These
stores generally focus on stocking basic staples such as rice, beans, canned goods and other dry
products, however, many also carry meats, fresh produce, dairy products and other perishables. Many
ethnic foods, particularly East Indian and Chinese products, are also channelled through these smaller
neighbourhood stores. Competitive pricing is essential as consumers visiting these retail outlets tend
to be very price conscious?®,

The final element of the food system is food consumption, which includes the selection, preparation,
eating and digestion of food. Determinants of food consumption include price, income level, cultural
traditions or preferences, social values, education and health status. As diets and the food system
globalise, global marketing and the structure of the food supply chain also considerably influence

285 USDA. 2015. Caribbean Basin. Retail foods. Eastern Caribbean Regional Report CB1526. Global Agricultural
Information Network. Available at:
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what people choose to eat. In Antigua and Barbuda, consumers consist of the local population as well
as tourists. To accommodate for tourists and the newly preferred taste of the local population, local
restaurants have upscaled, with primarily western foods on the menu. Recently, the abrupt increase
in the demand for retail foods resulting from the Covid-19 pandemic was accompanied by several
shifts in consumer trends in Antigua and Barbuda?®*. With health being a topic of increased attention,
more healthy food options, fresh produce, natural and less processed foods all became more sought
after, particularly for higher income households and tourists?%2,

4.1.1 Food system resilience

Resilience is the capacity of a socio-economic system — including individuals, households, or the

whole food system — to withstand disturbances through change absorption, adaptation and

transformation?%®2%, Food systems are increasingly exposed to multiple internal and external drivers

of change, ranging from sudden shocks to long-term stressors such as value chain interruptions and

climate change. In turn, drivers of change increase the systems' vulnerability to shocks. Various slow

but major shifts such as climate change, soil degradation, pest outbreaks, economic and political

crises, and population growth are adding pressure to the global food system?®. Food system

resilience can be broken down into the components below.

¢ Robustness — the capacity to withstand the disturbance in the first place before any food security
is lost.

¢ Redundancy — the extent to which elements of the system are replaceable, affecting the capacity
to absorb the perturbing effect of the disturbance and avoid as much food insecurity as possible.

¢ Flexibility — and thus rapidity (or food system reactivity) with which the food system is able to
recover any lost food security.

o Resourcefulness and adaptability — which determines just how much of the lost food security is
recovered.

Together, these capacities form the basis of food system resilience?®. The goal of the proposed
Sectoral Adaptation Plan is to increase the national food system resilience to climate change and,
ultimately, enhance food security for the country.

4.2 Food security

Food security is defined as when ‘all people, at all times, have physical and economic access to
sufficient, safe and nutritious food to meet their dietary needs and food preferences for an active and
healthy life’?®”. Food security is the main outcome of food systems. Globally, food insecurity persists,
but its nature has fundamentally shifted over the 20" century?®®. Socio-economic elements, inter alia
income, access to food retailers, and cultural practices, are recognized as integral to food security,
beyond agricultural or fishery yields. Food security — particularly in Asia, Latin America and the
Caribbean — has improved through the 20" century because of a growth in incomes, agricultural
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productivity, improvements in market functioning and political intervention. Nonetheless, local and
regional distributional inequities persist. While the impacts of natural hazards or stresses such as
hurricanes or droughts may trigger a food crisis, long term political and economic factors such as
market failures, poverty, political instability, institutional weaknesses and conflicts play a large role in
undermining food security?®®. Additionally, global environmental change*® may bring unprecedented
stresses on food systems and food security®’?. As a result, a country’s food security is not limited to
national food production and stocks — or the supply of food at aggregate levels — and includes
access to food along with consumption patterns and preferences®*?. Food security encompasses four
components, namely availability, access, utilization and stability*°®, which are described in detail
below.

4.2.1 Availability

Food availability is defined as ‘the availability of sufficient quantities of food of appropriate quality,
supplied through domestic production or imports, including food aid*%4. Production, distribution, and
exchange contribute to food availability. The determinants of availability from local production include
land holding size, economic returns to labour, human capital and the control local producers have
over their own products®®. The determinants of distribution include transportation and infrastructure,
public safety nets, storage facilities, governance, security, and the enforcement of trade barriers and
borders®%®. Determinants of exchange include income levels and purchasing power, informal social
arrangements for barter, migration, gender and age structure, markets, terms of trade, currency value
and subsidies®?’. Climate hazards and climate change in turn have varying impacts on these
determinants and overall food availability. Antigua and Barbuda's food availability through local
production and importation is described below.

Antigua and Barbuda’s crop agriculture sector

As of 2019, the agricultural land area in Antigua and Barbuda was ~100 ha. Agricultural activities in
Antigua and Barbuda are mainly subsistence farming and small-scale commercial farming, catering
primarily to the domestic market. Common vegetables harvested on the island include carrots,
cucumber, squash, plantains, yams and tomatoes. Cotton is mainly exported to Japan (~30 acres)
while fruits and vegetables are exported to the UK and Canada (~500 kgs per year to each country)38,
The primary fruit and vegetable exports are bananas, coconuts, cucumbers, mangoes, sugarcane
and pineapples. There is also an active trade in livestock®®. The soils in Barbuda are sandier than
Antigua, which discourages most crop production, with the exception of melons3*.

Antigua and Barbuda has agricultural stations located in Saint John's, Parham, and Potters which are
managed by the Ministry of Agriculture, Lands, Fisheries, and Barbuda Affairs. These stations are
generally situated on historically relevant commercial plantation areas for various crops and trees,
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with a focus on the production of locally important Antiguan and Barbudan crops such as the black
pineapple. Most stations were previously areas that had multiple smallholder farming plots which over
time were combined into larger properties and turned into government-owned agricultural research
and production centres. Examples of prominent agricultural stations include the: i) Christian Valley
Agricultural Station®!!; ii) Greencastle Propagation Station3'?; iii) Diamonds Agricultural Station33;
and iv) Cades Bay Agricultural Station®'4, In addition to being central areas for the commercial local
production of food for local consumption and export, these stations promote the knowledge sharing
of sustainable agricultural practices.

Aquaponic farming is an emerging alternative to land-based farming within the agricultural sector.
This farming system is an integration of aquaculture and hydroponics®!® that uses living freshwater
fish to generate a closed-circuit nutrient cycle. Through filtration methods, nutrients are harnessed
from the fish to grow vegetables®!, allowing for the harvest of both fish and vegetables such as
lettuce, kale and mint. One farm produces as much as 3,300 heads of lettuce per week with a total
weekly plant capacity of 1,200 heads. The fish products harvested from the larger farms equates to
~1,36 kgs per month3!’, Aquatic Solutions — the aquaponic installation, support and supply store in
Antigua and Barbuda — has ~20,000 plants growing at any one time with an average water
consumption rate of ~14 m® weekly. This is substantially less than the water requirements of
conventional agricultural farms which require 27-37 m? for the same yield!8,

Antigua and Barbuda’s livestock sector

The livestock sector is considered an agricultural subsector in Antigua and Barbuda. The semi-arid
ecology of Antigua and Barbuda, combined with a savannah-type landscape, provides the ideal
environmental conditions for livestock rearing®°. High quality forage is propagated vegetatively for
livestock feed. This includes the growth of Mulberry, gliricida, moringa, chrysopogan, elephant grass,
guinea grass, green panic and sugar cane. The main livestock kept in Antigua and Barbuda are cattle,
pigs, sheep, goats and chickens, including both layers and broilers. After fruit production, cow’s milk
is the most lucrative agricultural product having generated ~US$ 1.8 million in 2010. Antigua and
Barbuda also produces 95% of its annual egg requirements, which is sufficient to meet local demand
for most of the year except for the festive season when eggs are in high demand. Barbuda differs
from Antigua in that it focuses more on livestock (small ruminant) production and beekeeping, with
the latter related to a higher abundance of forestry and nectar availability®?°. Livestock production has
decreased considerably since 2010 for several reasons including: i) extensive droughts resulting in
the premature death of livestock; and ii) a decline in the spending power of the population which has
especially impacted poultry — the main source of protein for most people®?!.
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Antigua and Barbuda’s fisheries sector

In Antigua and Barbuda, the fisheries and forestry sectors — which employ ~1,200 people — are
considered a subsector of the agricultural sector. Antigua and Barbuda’s fisheries sector is dominated
by wild fishing. Fishing is often pursued as a part-time livelihood, alongside employment in the
seasonal tourism or construction sector®?2, This industry mainly caters for domestic consumption,
although the export of the lobster catch is growing. The population of Antigua and Barbuda consumes
more fish per capita (55 kg) per year than any other country or territory in the Caribbean®%. The
country has fairly extensive fishing grounds with a coastline of ~260 km and a shelf area of
~3,568 km?2. The government has rolled out programs that encourage modern fishing methods —
such as squid jigging and drop lining using a Fish Aggregating Device — and support the
mechanisation and building of new boats. Mariculture is in its infancy in Antigua and Barbuda.
Although there have been applications for mariculture operations, these have been rejected based
on environmental pollution risks. The proposed operations are currently undergoing redesign in the
hope that future applications will be approved3?*

There is currently no official commercial exploitation of Antigua and Barbuda’s inland fishery
resources, although the traditional harvest of some freshwater and estuarine species on a recreational
or subsistence basis occurs. Inland fisheries include mullets, tarpons and tilapia. Seamoss — a
naturally occurring coastal algae that is high in nutrients, vitamins and minerals — is considered part
of fisheries, however there is only one seamoss farmer in Antigua and Barbuda that farms and
produces various seamoss products®?®. There is also a movement towards aquaculture — which is
primarily land-based — and freshwater aquaponics. These initiatives are still in their infancy and
currently only involve small-scale or backyard systems across ~20 individuals. There are two larger
producers engaged in aquaponics, but the scale of these is still small compared with wild fishing. To
assist in the upscaling of aquaponics systems across the country, the FAO currently presents training
programmes on their operation and maintenance®?. Despite this and other capacity generating
initiatives, Antiguan aquaculture still faces the risk of failure because of high operational costs and
limited fresh water supply3?’. Additionally, because of their potential environmental risks, any planned
aguaculture or aquaponic business requires government approval.

Processing within the fisheries sector refers to the post-harvest methods of preparing fishery products
from their natural raw state to a point that each product is ready for distribution and consumption. Any
mechanical or chemical operation performed on a fish to transform or preserve it is part of
processing®?®. Processing fish increases the shelf life of fish products and creates ease of
consumption, which subsequently results in less food waste and contributes to increased food
security. Currently only two major facilities in Antigua and Barbuda allow processing of fisheries
products for retail — Market Wharf and Point Wharf Fisheries complexes — with both establishments
only facilitating preliminary level processing. Localised processing is an important aspect of creating
sustainable food security for Antigua and Barbuda through direct food waste limits and as an
additional economic avenue for the local population. There are multiple methods of processing fish
products for a variety of different working environments. Processing includes, inter alia: i) removing
entrails (gutting and cleaning) — a basic processing method; ii) smoking, sun-drying and salting —
common, traditional, cost-effective and low-tech processing methods; and iii) factory processing
techniques including fresh chilling, freezing and canning — sophisticated processing for high
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investment and international standards®?°. Methods of fish processing will depend on: i) fish catch
amounts; ii) demand from the target market; iii) access to facilities, technology and infrastructure; and
iv) the availability of financial, institutional, technical and extension service support. Both low and high-
value fish species processing can contribute to food security through direct contributions to human
and animal feed production and by adding economic contributions via export trade and by-product
utilisation for additional economic revenues®®. In addition to the processing of fish and crustaceans,
sea moss is processed and distributed both locally and to the regional neighbours®*!. Sea moss is
either dried and packaged or processed into concentrates that are bottled and canned..

While there has been ongoing growth in the fisheries sector, there has been a notable reduction in
oceanic pelagic species which impacts fisherfolk and the fishery value chain extensively, with
implications at the national government level. These impacts include a reduction in, inter alia: i)
domestic productivity in the fishing sector; ii) food security and food sovereignty — and thereby
increasing the food import bill; and iii) export trade and foreign currency earnings as well as potential
changes to regional and international fishing access agreements332,

Antigua and Barbuda’s food trade

The food sector in Antigua and Barbuda relies on imports to meet the growing demand for food
products. Most staples such as cereals and cereal products and ground provisions like cassava,
dasheen and plantain are imported®*. Meats, seafood, fruits and vegetables are also imported in
large amounts. Antigua and Barbuda also remains a net importer of livestock products. There is a
high demand for chicken, which accounted for ~74% of the meat imports in 20113%, America is a
crucial trade partner to Antigua and Barbuda, contributing ~50% of consumer products and seafood
into Antigua and Barbuda3®. The top five import categories are: i) dairy products; ii) poultry meat and
products (excluding eggs); iii) bakery goods, cereals and pasta; iv) soups and other food preparations;
and v) beef and beef products®*®. The main agricultural exports from Antigua and Barbuda include
cotton, fruits, and vegetables.

At present more than 80% of the island’s food is provided by weekly deliveries through refrigerated
containers to Antigua that is then transported to Barbuda by boat. The increase in the amount of food
imports over the last decade — more than 80% since 2011 — has contributed to the increase in
poverty, malnutrition and related disease such as obesity, through the decrease in local food
production, increased consumption of processed foods and a shift away from traditional nutritious
foods®¥’. While the national food availability profile for Antigua and Barbuda may appear adequate in
terms of quantity, there are major concerns over the high food import bill as well as the quality of
foods, especially the increased availability of foods which are high in sugar, fats and oils and the low
availability of vegetables, dried peas, beans and nuts338,
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4.2.2 Access

Food access is defined as ‘access by individuals to adequate resources — or entitlements3® — for
acquiring appropriate foods for a nutritious diet**°. Food access encompasses three elements, namely
affordability, allocation and preference®*. Affordability refers to the purchasing power of households
or communities relative to the price of food, which is determined by: i) pricing policies and
mechanisms; ii) seasonal and geographical variations in price; iii) local prices relative to external
prices; iv) how households are paid; and v) income and wealth levels. Allocation determines the
mechanisms governing when, where and how consumers can access food. Food allocation is
determined by markets, with government policies often addressing market failures by allocating food
to remote areas or at lower prices. Social capital influences informal allocation processes within
households. For example, social and political capital in urban areas influence where supermarkets
are placed. In addition, social and political capital influence regulations for fishing, hunting and
gathering in rural communities. Food preference refers to the social or cultural norms and values that
influence consumer demand for certain types of food, such as religion, season, advertising,
preparation requirements, human capital, tastes and customs. Preference takes into consideration
the availability of financial resources to acquire sufficient food in terms of quantity and quality. Income
and food prices are the key determinants of accessibility to food at the household and individual levels.
As a result, the availability of sufficient food at the national or international level does not guarantee
food access at individual or household levels*2,

Poverty is a major barrier to accessibility of sufficient food. Households living below the poverty line
are food insecure and often have lower food expenditures even though they spend a larger proportion
of their income on food, compared with higher-income households. Food insecurity is considerably
higher in female-headed households in Antigua and Barbuda than in their male-headed counterparts.
For example, in 2012, female-headed households spent 41% of their household income on food
compared with the national average of ~25%?3*. Female-headed households are more food insecure
than their male counterparts as a result of considerably higher female unemployment rates®*4. Women
often face the additional burden of having to allocate resources for food security — such as food
budgets and storage systems — within the household. Moreover, providing and planning household
meals generally falls to women more than men3%,

Social safety-nets

Climate change disruption to the agriculture, tourism and manufacturing sectors will likely have
negative repercussions by increasing the pressure on the fishery sector, as people turn to it as a
social safety-net that provides access to income and livelihood opportunities. In an effort to avoid
such scenarios and improve the standard of living for the population and to combat poverty, the GoAB
has put in place various initiatives to alleviate the plight of the most vulnerable in society. The Citizens’
Welfare Division within the Ministry of Social Transformation has been given the responsibility for the
delivery of social services. People referred to as socially deprived and nutritionally vulnerable —
including the elderly, children, women — and persons who are mentally and/or physically challenged
are the recipients of such initiatives and services. In addition, the GoAB has established a “Basket of
Essential Goods” which includes key household necessities, the prices of which are strictly monitored

339 Entitlements include all commodity bundles over which an individual can establish command given the legal, political,
economic and social arrangements of the community in which they live.

340 FAQ. 2006. Food security policy brief. Available at:
https://www.fao.org/fileadmin/templates/faoitaly/documents/pdf/pdf_Food_Security_Cocept_Note.pdf

341 Ericksen PJ. 2008. Conceptualizing Food Systems for Global Environmental Change Research. Global Environmental
Change 18(1): 234-245.

342 Dorodnykh E. 2017. Import dependency, and food and nutritional security in the Caribbean. Economic and Social
Impacts of Food Self-Reliance in the Caribbean.

343 GoAB. 2012. Antigua and Barbuda Food and Nutrition Security Policy.
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345 Tandon N. 2012. Food security, women smallholders and climate change in Caribbean SIDS. Available at:
https://ipcig.org/sites/default/files/pub/en/IPCPolicyResearchBrief33.pdf
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by the Prices and Consumer Division. The Customs Service Tax has also been reduced on all items
in the Basket. Although a value-added tax, referred to as the Antigua and Barbuda Sales Tax (ABST),
was introduced in 2005, a set of essential commodities, including food items, have been ‘zero-rated’
to ensure increased and ongoing accessibility to food3*¢.

Antigua and Barbuda introduced a National School Meals Programme (NSMP) in 2006 which is still
ongoing. Under the NSMP, approximately 3,000 meals, across 25 participating schools, are served
to students on a daily basis **’. As such, there has been an increase in students receiving daily
lunches at public institutions around the island. This figure is projected to increase as plans are in
motion to add more primary schools. This increase is a result of the government removing the student
contribution of US$0.37 per day, which took effect in 20163, There are also several church groups
and service clubs which offer food packages for vulnerable groups such as the elderly or the
homeless, for example Meals-on-Wheels®*°.

In 2008, the Agricultural Extension Division, with support from the FAO, launched a backyard
gardening programme and reinvigorated school gardens to assist with achieving food and nutrition
security at the household level*®°. The National Backyard Gardening Program is part of the Extension
Division’s social programme and includes the distribution of free seedlings — comprising a wide
variety of vegetables and herbs — for backyard gardens®!. The programme also provides training on
advanced productivity-boosting technologies, including drip irrigation, vermicomposting, shade
houses and micro gardening in cut drums and table pallets. More than 1,000 households participate
in the programme. Over two-thirds of participants consume most of the harvested food themselves,
with the remainder being distributed to the community. Almost 650 households also profit from selling
vegetables to local markets. In both cases, families benefit from food cost savings and a more
balanced diet®2. The programme has successfully reduced food insecurity in Antigua and Barbuda,
with backyard gardens contributing ~280 tons of vegetables to the country each year. These backyard
gardens also allow citizens to stockpile food in the event of severe weather.

Although there are several initiatives and services providing a social safety-net function in Antigua
and Barbuda, it has been noted that these are often insufficient and poorly managed as a result of
limited technical and institutional capacity. See Section 4.3.1 for further detail on baseline challenges
to the food system.

4.2.3 Utilization

Food utilization refers to the individual or household capacity to consume and benefit from food. The
food utilization dimension highlights the influence of age, health and disease on how the human body
utilizes food and its needs for different nutrients and calories. Food utilization is affected by poor
hygiene, food preferences and the physiological condition affecting food absorption. The impact of
contaminated food on health and nutritional outcomes is also recognized through this lens.
Furthermore, modern food processing has led to a considerable prevalence of highly processed
foods, which, although increasingly accessible, contain fats, added chemicals, and high levels of salt
and sugar, which undermine the food system’s nutritional and health outcomes®®3.

346 GoAB. 2012. Antigua and Barbuda Food and Nutrition Security Policy.
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The three elements of food utilization are nutritional value, social value and food safety**4. Nutritional
value refers to how much of the daily requirements of calories, vitamins, protein and micronutrients
are provided by the food consumed. Improper food utilization regarding nutrient values results in
malnutrition, which encompasses both overnutrition and under-nutrition. The diversity of consumed
food, type of primary protein, disease incidence (which affects food absorption), education, cooking
and preparing facilities, access to clean water and hygiene practices all determine the nutritional value
and safety of food. Social value refers to the social and cultural aspects of food consumption, such
as eating meals together or specific food items that are part of cultural celebrations. Household and
community relations and cultural customs are key determinants of social value. Lastly, food safety
encompasses the dangers introduced from: i) the addition of chemicals during production, processing
and packaging; ii) transportation; iii) storage; and iv) food-borne diseases such as salmonella.

Food customs in Antigua and Barbuda have been influenced by the country’s history of colonization
and immigration. As such the cuisine reflects that of the parent cultures, including west African, British
and Caribbean. For example, the cuisine includes several creole dishes and specialities, inter alia
rice pudding, salt fish and antrobers®°®, souse3*®, maw®’, goat water, cockle water®®8, conch water,
Ducana®?°, fungee®° plantain, potatoes, yams, sweet potatoes, and eddo. Recently, however, there
has been a strong uptake of fast-food chains that serve highly processed foods with high salt, fat and
sugar content. For example, a 62% increase of sugar-sweetened beverage consumption was
observed in Antigua and Barbuda between 2000 and 20153,

The current diet in Antigua and Barbuda is not in line with intake recommendations for a healthy,
sustainable diet. In terms of health-promoting food groups — fruit, vegetables, legumes, nuts and
wholegrains — Antiguans and Barbudans eat 95 g of fruit per day, 232 g of vegetables per day, 44 g
of legumes per day, 333 g of nuts per day and only 15 g of wholegrains per day. These values are
almost 50% less than the recommended intake®®? (Figure 34). Regarding food groups that are
detrimental to health — including red meats, fish and dairy — Antiguans and Barbudans consume an
average of 224 g of dairy per day, but consume 47 g of fish per day and 36 g of red meat per day,
well above the maximum recommended intake (Figure 34).

354 |bid.

355 An eggplant dish, common for breakfast.

3% A soup made of pork parts and onions common during carnival festivities.

357 A pepper soup made from tripe, sous, bull foot and fish water.

358 A seafood broth with clam.

359 A sweet potato dumpling.

360 A cornmeal and okra bread ball, commonly served as a side dish.

361 Tufts University. 2019. Global Dietary Database. Available at: https://www.globaldietarydatabase.org/data-download
362 Recommended daily intake: fruit - above 200 gr/day; vegetable - above 100 gr/day; legume - above 300 gr/day; nuts -
above 25gr/day; wholegrains - above 125gr/day; dairy - below 250 gr/day; fish - under 28 gr/day; red meat - under

14 gr/day. Source: EAT-Lancet Commission. 2019. Food in the Anthropocene: the EAT-Lancet Commission on healthy
diets from sustainable food systems. 393(10170) 447-492. p. 23.
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Figure 34. National dietary intake (dark grey) compared to the global dietary intake (light grey) as percentages
of the recommended intake per food group3®s.

Although the nutritional intake of Antigua and Barbuda’s population does not align with the
recommended intake, it is in line with global trends. The desired national intake would look the
opposite, where the population eats more fruit, vegetables, legumes, nuts and wholegrains than the
recommended intake for a healthy lifestyle, and reduces the consumption of fish, dairy and red meat
to below the recommended intake, as these are considered detrimental to health when consumed in
excess. Reflecting the current dietary trends described above, Antigua and Barbuda’s population is
affected by both over- and undernutrition, as ~20% of the adult population suffers from obesity and
20% suffers from hunger. Nonetheless, undernourishment in Antigua and Barbuda has decreased
from 37% of the total population in 2004 to 27% in 2015, while child undernutrition has decreased to
below 3%%4 These improvements can be attributed to political efforts such as the Young Child
Feeding Policy.

Despite Antigua and Barbuda making some progress towards nutrition targets, there is currently
insufficient monitoring and reporting of certain indicators. The country is not on a trajectory to meet
global targets for maternal, infant and young child nutrition, which include: i) reducing®® anaemia
among women of reproductive age: currently 17% of women aged 15-49 years now affected; ii)
reducing®® low birth weight: currently 9% of infants weighing under 2.5 kg at birth; iii) achieving a
target of 50% exclusive breastfeeding in the first six months®7, iv) limiting malnutrition-induced
childhood stunting®®; and v) reducing childhood overweight incidences®®°. The country has also had
limited progress in achieving diet-related non-communicable disease (NCD) targets related to the
rates of obesity, raised blood pressure and diabetes®°. As of 2016%t, 19% of the adult population
was obese — 9% of women and 13% of men — in Antigua and Barbuda, which is still lower than the

363 Tufts University. 2019. Global Dietary Database. Available at: https://www.globaldietarydatabase.org/data-download
364 GoAB. 2021. Voluntary National Communication — Sustainable Development Goals. Available at:
https://sustainabledevelopment.un.org/content/documents/VNR_AnB

365 The target is to reduce by 50% the prevalence of anaemia among women of reproductive age (15-49 years old)
between 2012- 2015. Source: Global Nutrition Report. 2021. Country Nutrition Profiles — Antigua and Barbuda. Available
at: https://globalnutritionreport.org/

366 The target is to reduce by 30% the prevalence of low-weight births between 2012—-2015. Source: Ibid.

367 The target is to achieve 50% exclusive breastfeeding of children up to 6 months by 50%. There is no breastfeeding
data available for Antigua and Barbuda. Source: Ibid.

368 There is no data available for the prevalence of malnutrition-induced childhood stunting. Source: Ibid.

369 There is no data available for the prevalence of childhood obesity. Source: Ibid.

370 The targets are to halt the rise of the prevalence rate of the three indicators. Source: lbid.

371 NCD-RisC website. Available at: http://ncdrisc.org/data-downloads.html
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regional average of 31% for women and 23% for men. Diabetes is estimated to affect 15% of adult
women and 12% of adult men.

4.2.4 Stability

The cross-cutting dimension of stability underpins food security. To be food secure, a population,
household, or individual should have continuous access to food and not lose access as a result of a
sudden shock — socio-economic or climatic — or cyclical events, such as an unproductive agricultural
season®2, Recent shocks, including the war in Ukraine, and prior to that, the Covid-19 pandemic,
have undermined food security both locally and globally. The war in Ukraine has escalated global
prices for food, fossil fuels and fertilizers, leading to disruptions in the global food chain. The Covid-
19 pandemic affected both local livelihoods and the purchasing power of the global population. The
hospitality industry — including hotels and restaurants — is the largest employer in Antigua and
Barbuda, employing over 17% of the local population. Covid-19 resulted in the closure of international
borders, bringing the hospitality industry to a standstill, severely affecting most of the workforce. The
effects of the pandemic are still being felt. Livelihoods remain disrupted, with impacts on household
income and food access — almost two thirds of the Antigua and Barbuda population have either lost
their jobs or experienced household-level income reductions over the last two years. Certain groups
have been more affected than others — women'’s livelihoods have been more affected than men’s;
fishing-based livelihoods have suffered more than agricultural ones — with 36% of fishing households
reporting skipping meals or eating less, compared with 27% of farming or other livelihood-based
households; while below-average income households’ have been particularly affected because of
limited access to, often higher priced, livelihood inputs. With respect to fishing-based livelihoods,
these livelihood difficulties have been attributed to a lower demand for fish, constrained market access
and fewer buyers, triggered by lower income levels and fewer tourists.

During the pandemic, food stability was addressed through the introduction or reinforcement of social
safety net programmes, mainly in the form of food baskets, hampers and vouchers®”. Through these
programmes, 16% of Antigua and Barbudans received assistance from the government. Support
programmes for backyard gardening — primarily for household consumption — also increased.
Despite these measures there are indications that the Covid-19 income disruptions resulted in
diminishing food stocks at the household level. To cope with hunger, households have resorted to
spending savings, reducing essential non-food expenditures and selling productive assets to meet
their food and other needs, potentially undermining long-term income generation capacity. as of 2021,
20% of the population was considered severely food insecure, 20% was considered moderately food
insecure, while 60% was considered mildly food insecure or food secure®’*.. Additionally,

Employment and seasonal work also affect the stability of food access. Involuntary part-time
employment and underemployment is considerable in Antigua and Barbuda as a result of the
seasonal tourism sector, with 37% of workers stating that they would work more if given the
opportunity. This figure is lower when referring to women — 34% are not available to work additional
hours because of their role in reproductive labour. Seasonal work or part-time work directly affects
the stability of livelihoods and food access.

4.3 Baseline food system challenges

Multiple complex and inter-connected challenges currently exist in Antigua and Barbuda that
negatively impact the optimal functioning of the food system described above and, ultimately, food

372 EAQ. 2006. Food Security. Policy Brief, Issue 2.

373 WFP. 2021. Caribbean Covid-19 Food Security & Livelihoods Impact Survey Report. Available at:
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security for the country. This section focusses on describing these non-climatic challenges to the food
system, which primarily influence the local agricultural and fisheries value chains.

A considerable overarching challenge to Antigua and Barbuda’s food security is the high dependence
on imported food. This dependence contributes to food insecurity because: i) Antigua and Barbuda is
subject to global economic shocks and food scarcities — such as the Ukraine war and the Covid-19
pandemic — which impact food prices and availability (Section 4.3.1); ii) food provision is dependent
on the integrity of the country’s ports, which are subject to high labour costs, equipment breakages
and damage from extreme climate events (Section 3.3); and iii) imported foods generally cater
towards the local population’s preference for higher calorific and processed westernised food (Section
4.3.3). The latter reduces the nutritional health of the population and its cultural linkages to local food.

The preference for imported foods results from a bias towards these foods among the population,
largely influenced by tourists’ demands for westernised cuisine. Social preferences also stem from
multiple challenges to production, processing and distribution within Antigua and Barbuda’s
agricultural and fisheries sectors, which prevents the upscaling of these industries to meet local
demand at affordable rates. These two influences interact through a feedback loop, whereby existing
preferences for imports disincentivises producers to upscale, which in turn perpetuates the country’s
reliance on imports. The following sections expand on this interaction and specifically describe the
numerous inter-connected challenges within the agricultural and fisheries sectors that hinder local
food production, processing, distribution and consumption.

4.3.1 Agricultural value chain

Production

Food production includes all activities involved in the production of raw food materials into ready-
made food products in the home or in food industries. Determinants of food production range from
climate conditions to land tenure, education, market access, input prices, and agricultural
technology®”®. There are several themes that create challenges to food production in Antigua and
Barbuda, which include: i) water availability; ii) soil fertility; iii) pests and diseases; iv) ecosystem
health; v) land-use challenges; vi) infrastructure and financial challenges; vii) social preferences; and
viii) security. These themes are discussed in further detail below.

Water availability

Antigua and Barbuda ranks as one of the most water-stressed countries in the Caribbean. The FAO
defines countries with less than 1000 m® of freshwater resources per capita®® as water-scarce.
Antigua and Barbuda falls into this category, with total renewable water resources per capita of 566 m?3
per year.. Saltwater intrusion into the country’s already scarce surface and groundwater sources near
the coast is a considerable concern. To cope with this water scarcity, and to increase water availability,
specifically for agricultural production and livestock maintenance, the island relies on desalination.
There are seven desalination plants — in Camp Blizzard, Ivan Rodriguez, Crabbs Pigeon Point, Fries,
Fort James and Barbuda — with a total capacity of 3.3 million m*® per year. Desalination currently
provides 60% of the national water supply under normal conditions and 90% during drought
periods®’’. While these numbers appear adequate, desalinated water is not currently of sufficient
guantity, specifically for the agriculture sector. In addition, desalination is associated with considerably
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high establishment and maintenance costs, particularly water desalinated through the Reverse
Osmosis (RO) process®’®,

To ensure the availability of water, tourism establishments such as hotels and cruise ships have
implemented water management measures such as water treatment plants and large water storage
facilities. These mechanisms are also used to maintain private herb and vegetable gardens,
specifically for use in hotel restaurants. Unfortunately, these water harvesting facilities have not been
extended to local farmers and food producers®’. This has resulted in farmers resorting to purchasing
water, thereby incurring additional costs, over and above the other challenges associated with farming
and livestock rearing. This water is transported by trucks from existing government sources to areas
that don’t have access to water, either because of rationing or because of isolation..

Water availability in Antigua and Barbuda is also hindered by ongoing financial constraints in the
sector. For example, some of Antigua and Barbuda's water pipelines have rusted which impacts water
quality after production. While the GoAB has acknowledged the need to upgrade the pipelines, this
initiative has been delayed by limited funding. Although has been a considerable increase in
agricultural production following the withdrawal of Covid-19 restrictions, growth is restricted by limited
water storage and distribution infrastructure. Unresolved financial constraints have resulted in
insufficient water storage facilities for agricultural production, while some farms are not connected to
the main water sources as a result of the high associated costs. This results in insufficient water for
crops, livestock and soil, particularly during drier periods.

Soil fertility

Antigua and Barbuda is comprised of three soil zones namely, limestone, volcanic and clay. With the
exception of certain broad valleys, Antigua’s soils are not very deep. . They generally consist of clays
and calcareous marls, with the stiffest clays found in the west, and the marls and light clays found
towards the centre and eastern parts of the island. Soils in Antigua have sufficient moisture retention
rates and respond readily to tillage and manures, rendering them fertile and productive®®°. Barbuda’s
soils are sandier than those in Antigua, which discourages most crop production, except for the
cultivation of melon3®t,

While there is information available on soil composition in Antigua and Barbuda, there are
uncertainties regarding soil quality on individual farms as there are limited avenues for farmers to test
their soils regularly. This includes testing whether their fields are being fertilised correctly. As soils are
increasingly leached and overused, the application of chemical fertilisers has become a necessary
intervention. However, many farmers apply fertiliser to crops with limited knowledge of whether they
are using the correct amounts, which may lead to either over-fertilisation or the application of
insufficient quantities of specific elements. The decrease in soil quality is also a result of limited land
size and space for rotational grazing and farming. These challenges combined affect the production
of essential agricultural crops®#2.

Pests and diseases

The high incidence of pests and diseases in agricultural crops, as well as livestock, is a considerable
challenge to the food system, specifically at the production stage. These pests mainly come in the
form of plant and invasive species such as lemongrass, cattails, wild tamarind, and most notably, the
African snail. These invasives outcompete local species, including traditional agricultural crops. Wild
tamarind, for example, is known for blocking ponds and other natural water sources which impacts
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farmers' access to water resources®?3, Livestock pests are also becoming more prevalent and are
worst between June and September. The high incidence of pests and diseases ultimately affects the
health of important ecosystems and reduces agricultural food production. In addition, the yellowing of
coconut palm trees is a concern as these trees are major natural floral sources for bees.

Ecosystem health

Ecosystems that support the agricultural sector are degraded by: i) the proliferation of invasive
species (mentioned above); ii) increasing developmental expansion; and iii) damaging practices from
the tourism industry. There are ~100 ephemeral waterways in Antigua that have the potential to be
better maintained along with their watersheds, thereby providing an additional water source to
farmers. Many of these waterways and ponds are too densely vegetated — often with invasives — to
be accessible. Many are also degraded and obstructed by building developments, particularly where
developers do not realise that the waterway is active during rainfall periods. These blockages
decrease water availability for farmers, thereby decreasing crop production®®*. Tourism-related
development on or around wetlands has also impacted ecosystem health. Wetlands comprise of salt
ponds and adjoining mangrove swamps which are both rich in essential habitats and species diversity.
The mismanagement of wetlands decreases water availability, thereby reducing soil quality3®°.

The tendency of allowing livestock in Antigua and Barbuda to roam free has resulted in Barbuda, in
particular, being plagued by feral livestock. These feral donkeys, goats, sheep and horses have
destroyed large tracts of Barbuda's vegetation, including hardy species such as acacias. This ongoing
loss of vegetation in Antigua and Barbuda effects the local forage availability for livestock. Although
growing forage is an option, farmers prefer to buy readily-available imported feed because growing
forage is considered labour-intensive and requires specific equipment — both of which incur high
costs®®, This is despite the availability of climate-resilient forage species — such as mulberry,
moringa and Gliricidia — the growth of which has been demonstrated at the Caribbean Agricultural
Research and Development Institute (CARDI). The destruction of vegetation also has impacts for
beekeeping — which is an important livelihood on Barbuda — through reduced flower availability.
Bee populations have also been threatened by the large-scale degradation and loss of indigenous
ecosystems which have taken place in the wake of Hurricane Irma3®’. This ecosystem degradation
and loss is the result of developments aimed at driving the island’s economic recovery.

Land-use challenges

Limited sustainable land-use planning remains a challenge for food production. The current system
of planning has resulted in a disproportionate loss of agricultural land, which is often converted to
support other forms of development, such as housing, tourism, or industry. This scenario is prevalent
within rural areas where population sizes are increasing. Although a land-use plan was developed in
2012, it has not undergone any subsequent changes and is ill-suited to cater to the changing
conditions of the country. The absence of an adequate plan has contributed to the lack of sufficient,
fertile agricultural land required to support increased local production. The insufficient space allocated
to agriculture also presents a challenge to post-production activities, such as agro-processing®®, that
also require substantial space. In conclusion, unsustainable land-use planning reduces the capacity
of ecosystems to provide services that benefit food production.
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Infrastructure and financial challenges

There is limited farming equipment availability in Antigua and Barbuda, despite the need for this
equipment. In addition, Barbuda has limited storage capacity to store basic equipment for food
production, which puts pressure on Antigua to provide these assets. Where equipment becomes
available through the government, there are often uncertainties over who should benefit. For example,
the DoE recently procured equipment for producing egg cartons, however there is a lack of consensus
over how the equipment should be distributed, and which organisations should be prioritised. The
challenge of insufficient equipment is further exacerbated by labour shortages. These limited labour
numbers result from low levels of interest in farming and high labour costs compared to other
Caribbean countries. Although the additional purchase of equipment is an option to alleviate labour
costs and demands, many farmers cannot afford this intervention, particularly given the limited funding
available for farmers®®.

Sufficient financial provisions are important for the success of agricultural production, particularly
given high production costs. However, given the high-risk nature of farming, loans or insurance
specifically for farmers are largely unavailable in Antigua and Barbuda and microfinance is limited.
and. The high costs are also exacerbated by farmers’ limited capacity to understand and manage the
costs. In addition, insufficient price controls in the market means that more productive, large-scale
farmers tend to outcompete smaller farmers, thereby de-incentivising them?3%.

Another factor that affects food production is the lack of coordination between farmers regarding what
crops are grown and when. This results in product scarcities, over and above the usual seasonal gaps
in the market. These gaps/scarcities further exacerbate the social preference for imported food,
leading to the high importation of certain products, which then compete with and undermine local
production®®*,

Social preferences

There is a growing preference in Antigua and Barbuda for foods which are high in fats, oil, sugar, and
salt, many of which are imported®®2. The higher demand for westernised food among the local
population has largely been influenced by the country’s prominent tourism industry and tourists’
preference for western food. This skewed demand for food imports has removed the incentive to grow
local crops, with their production declining as a result. These social preferences have resulted in the
insufficient supply of local produce, with large wholesalers therefore preferring to stock more secure
imported foods. If local food were more accessible (in terms of quantity, quality, and consistency of
supply), wholesalers would prefer it over imports3®, As a result of the populations’ changing food
preferences, there are currently no incentives or school-level training opportunities to encourage
individuals to pursue a career in agriculture or fishing. Many people — particularly the youth — do not
show an interest in small-scale agricultural production.

Security (praedial larceny)

The theft of agricultural produce (otherwise referred to as praedial larceny) is the most considerable
challenge affecting livestock farmers and has a greater impact than drought or other climatic hazards.
This term also refers to the theft of agricultural equipment — such as spray cans, brush cutters, water
pumps and other irrigation equipment — and agricultural inputs and secondary products such as feed
and fodder®®4. Since the 1980s, praedial larceny has increased, with farmers sometimes losing ~50—
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100% of their flock in a single incident. Beekeepers in Barbuda are increasingly being impacted by
praedial larceny in the form of hive theft3®®. Praedial larceny has become a disincentive to investment
in the agricultural sector, therefore threatening the livelihoods of many farmers, food production, and
food security on the island.

Processing

In general, there is limited agro-processing potential in Antigua and Barbuda, which is related to: i)
insufficient regulations and standards for safe food production; ii) a greater demand for imported
rather than local food; iii) insufficient finance; iv) insufficient space for facilities; v) limited availability
of land to produce raw materials for the industry; vi) insufficient investment in agro-processing
research and development; and vii) inadequate linkages between the domestic agricultural and
emerging food manufacturing sectors®%®. Hence, the main themes that create challenges for food
processing in Antigua and Barbuda are limited infrastructure and insufficient financial services.

Raw materials for many small- and large-scale food manufacturers, as well as inputs such as
packaging materials, food additives, and other chemicals3®’, are normally imported with the duty being
either reduced or waived entirely. Agricultural industries, however, normally access their main raw
materials from local producers as a result of their small production volumes. Given these small
volumes, small-scale processors have difficulties marketing local products to the large supermarkets,
despite the guarantees (e.g., secure, large contracts) that these supermarkets offer. Antigua and
Barbuda’s limited in-country processing capacity is also tied to the high costs (including import duties
and taxes) of sourcing the necessary equipment. Moreover, importing equipment can be a lengthy
process, with the delay between the payment for, and delivery of, agro-processing equipment limiting
the processor’s liquidity and production capacity®®®. These costs and delays place an additional
burden on small agro-processors.

The preference for western food among the Antigua and Barbuda population plays a considerable
role in determining what food is processed and how. For example, flour can be made using local
cassava but there is a preference for imported wheat flour. Hence, the limited agro-processing in
Antigua and Barbuda can also be attributed to the high demand for imported goods, resulting in an
insufficient market for locally processed products. Agro-processing uptake in Antigua and Barbuda is
also restricted by limited food testing resources, such as insufficient safety standards, limited testing
laboratories and few human resources with the necessary technical capacity to oversee this process.

While there are some small-scale processing facilities in Antigua and Barbuda, the associated costs
and challenges result in local supply being outcompeted by cheaper imports. As a result, these
existing processing facilities are underutilised, further limiting the funding available for agro-
processing facilities on individual farms. The GoAB aims to develop a centralised agro-processing
system, however, storage facilities remain a limitation.

Distribution

Food distribution includes all activities involved in moving and marketing food products The
determinants of distribution include transportation and infrastructure, storage capacity and global
shocks. The challenges related to food distribution in Antigua and Barbuda are a result of insufficient
linkages between the domestic agricultural, agro-processing, service and distribution sectors3®°,

395 Annex 1: Stakeholder Consultation Report.

3% GoAB. 2012. Food and Nutrition Security Policy.

397 | bid.

398 USDA. 2015. Caribbean Basin Retail foods. Eastern Caribbean Regional Report CB1526. Global Agricultural
Information Network.

399 GoAB. 2012. Antigua and Barbuda Food and Nutrition Security Policy.




Antigua and Barbuda Food Security Sectoral Adaptation Plan 84

Food storage capacity — including refrigerated storage — is limited within Antigua and Barbuda. This
leads to reduced seasonal availability of fresh produce— which mainly includes private supermarket
storage facilities — which only last a couple of weeks. As a result, of the total produce a farmer will
take to market, ~35% of it spoils, particularly where the time between harvest and making a sale is
extended by a surplus of a certain product in the market. Depending on the time of year, small-scale
sellers are often only able to sell half their produce, which is not enough to support their day-to-day
needs and results in large amounts of food waste 4%,

Insufficient infrastructure and inefficient transport systems also contribute to food distribution
challenges in Antigua and Barbuda. The construction of interconnected, wide-reaching and well-
managed roads and bridges to reach remote areas is limited by the associated costs. These
infrastructure and transport challenges not only influence the cost of getting goods to market, but also
make it expensive to get water and other necessary agricultural inputs to farmers in remote areas.
This, combined with limited storage space or infrastructure for agricultural produce — including
livestock products — creates several challenges for food distribution in Antigua and Barbuda. Farmers
are therefore often forced to sell their produce within a few days at an unwanted price While cold
storage would be an ideal intervention, this would most likely require solar power which in turn
requires financing*®?. The distribution of food and other goods is highly susceptible to external factors
or global shocks — such as the recent Covid-19 pandemic or the Ukrainian War — that impact global
supply chains and fuel prices. This is particularly so given Antigua and Barbuda’s reliance on imports
and its heavy dependence on trade with the United States?*®2,

4.3.2 Fisheries value chain

Production

Fisheries production includes all activities and inputs involved in producing raw food materials, for
example, fishing gear, boats, fuel and labour. Determinants of fisheries yield range from climate
conditions, gear prices, licensing, subsidies and taxes. The most relevant challenges hindering fishery
yields in Antigua and Barbuda are: i) ecosystem health; and ii) the substantial risk of fishing as a
livelihood. Underlying institutional, financial and infrastructural limitations further undermine fisheries
capacity in Antigua and Barbuda. This section offers an overview of the baseline challenges to food
security in fisheries production.

Ecosystem health

Given the limited aquaponics and aquaculture sectors in Antigua and Barbuda, marine fisheries are
the most relevant for the fisheries value chain and the national food system. Marine fisheries rely on
healthy terrestrial and marine ecosystems because their degradation weakens ecosystem services
and consequently local fisheries. Although fisheries production has remained stable over the past
decade*®, there is concern over existing signs — such as coral reef degradation — that marine
ecosystem health is declining*®4.
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Multiple indiscriminate activities cause marine ecosystem degradation in Antigua and Barbuda*®,
such as unplanned development, mangrove destruction and pollution*°®. Tourism activities have had
a substantial impact on the country’s terrestrial and marine ecosystems. For example, the clearing of
mangroves for the development of tourism infrastructure and housing reduces coastal protection and
valuable coastal ecosystem breeding sites crucial for marine ecosystem health. Inland development
also contributes to marine ecosystem degradation. The clearing of native vegetation exacerbates soil
erosion, which in turn contributes to the pollution of riverine and marine ecosystems, clogging
waterways and causing a decline in biodiversity. Unrestrained marine tourism activities — such as
tours and boats — damage corals and seagrass beds which are vital feeding and breeding sites for
fish stock replenishment*®’. Marine fauna relies on mangroves for shelter, grazing, foraging, hunting
and breeding, while mangroves link marine and terrestrial ecosystem through the transportation of
nutrients between the two ecosystems*®, It is estimated that mangrove wetlands areas have been
steadily declining in Antigua and Barbuda — currently only 3% of Antigua and 23% of Barbuda are
still covered with wetlands*®.

Pollution also affects marine ecosystem health. This pollution comes from: i) marine activities and
includes forgotten or discarded fishing gear (including nets) which continues to trap animals*?; and
i) inland sources, such as litter, micro-plastics, heavy metals and agricultural inputs, washed down
by heavy rainfall. In the Eastern Caribbean, solid and liquid waste account for 80% of marine waste,
with plastics, sewage, oil and chemicals being the prevalent pollutants*!!. Plastic alone accounts for
12% of all solid marine waste in the Caribbean. Agricultural fertilisers washed into the ocean increase
the nutrient availability for more intense and prolonged algal blooms, which deplete oxygen in the
water and suffocate fish, stressing marine ecosystems*?. An example includes the Sargassum
seaweed blooms which have become more severe over the last decades**41. As they die, these
seaweed blooms sink to the ocean floor depriving the seagrass beds and corals of sunlight and
oxygen. The seaweed also jeopardises pelagic fisherfolk as it becomes entangled in their lines and
nets, limiting their potential catch**®.

Invasive plant and animal species, such as the lionfish*!® and certain commercial fish, outcompete
local species*'’, further tipping the ecosystem equilibrium. A change in the available marine species,
a change in fish stocks and coral reef degradation all indicate an increasing decline in ecosystem
health, affecting marine fisheries.

Social preferences

Social preferences for western foods weaken local fisheries' livelihoods. These shifting preferences
relate to both fishing as an activity and fish as a food source. With respect to fishing as an activity,
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there is declining interest in pursuing fishing as a means of livelihood, with fishing perceived as a risky
and male-dominated endeavour*®, In terms of fish as a food source, there is a disparity in the
consumption preferences of fish. Although the rural population still prefers locally caught reef fish, the
urban population prefers imported pelagic fish such as tuna or salmon, which are usually processed
or cut and cleaned into prime fillets. In general, the preferred diet in Antigua and Barbuda is observed
to be shifting from traditional local fish species towards Western or tourist preferences, creating a lack
of demand for local species, thereby affecting the profitability and distribution of local catch. This
preference bias hinders the potential market for local reef fish, pushing local fisherfolk to pelagic
fishing activities. The preference for imported versus local options is also influenced by price — locally
available shrimp is underutilised as imported options are considered cheaper.

Institutional arrangements

Insufficient institutional arrangements have resulted in the underlying challenges to fisheries
production. Although the primary legislation for the fisheries industry has been established, there are
still several legislative challenges, including the outdated Praedial Larceny*!® Act and limited policies
and plans which allocate funding to the fisheries sector. Insufficient levels of technical, human and
financial capacity in the Ministry of Agriculture, Fisheries and Barbudan Affairs (MAFBA) exacerbate
the situation, undermining the protection of marine environments*?°. Hence, there is an overreliance
on donor-funded projects to address crucial challenges in the fisheries sector. This situation is often
unsustainable as the MAFBA is often unable to maintain project interventions, or upscale these
efforts, once the donor-funding ends.

The health of marine ecosystems is also affected by activities — such as agriculture or tourism —that
fall outside the scope of the MAFBA'’s Fisheries Division. Because of the tourism sector’s considerable
contribution to the national economy, the Ministry of Tourism’s decisions are often prioritised over
those of the Fisheries Division which has resulted in the continuance of unsustainable fisheries
practices*?t. Although sustainable fisheries management calls for effective cooperation and
coordination between the multiple institutions that regulate marine activities, fisheries management
remains insufficient in Antigua and Barbuda.

The activities of the Fisheries Division are governed and guided by the non-binding Caribbean
Community Common Fisheries Policy (CCCFP) and the Caribbean Regional Fisheries Mechanism
(CRFM), to which Antigua and Barbuda is a signatory. As such, the Fisheries Division is expected to
operate within these regionally agreed frameworks and policies*??. The CRFM was established to
promote improved fisheries governance through, inter alia, the establishment of fisherfolk
cooperatives. Although multiple formal and informal fisherfolk organisations — such as the South
Coast United Fisherfolk Cooperative — have been acknowledged by the Fisheries Division, their long-
term continuity has been jeopardized by their limited technical and financial capacity*?>. Moreover,
coordinating and harmonising several fisheries groups has proven difficult, resulting in the duplication
of efforts in the Fisheries Division. An overarching registered fisherfolk organisation — namely the
Antigua and Barbuda Fishermen Co-operative Society Ltd — is currently not operational as a result
of financial constraints. The Antigua and Barbuda Fisheries Alliance, an informal organisation, is
therefore operating as an overarching fisherfolk organisation®?*. Ultimately, limited stakeholder buy-
in, limited access to funding, and the discontinuity of these groups exacerbates the challenges related
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to the governance of fisheries in the long term, thereby contributing to the institutional challenges in
the sector, all of which undermines Antigua and Barbuda’s commitments and fisheries long-term
sustainability.

An added challenge for Antigua and Barbuda’s fisheries sector is the absence of enforcement of
fisheries regulations in. For example, although illegal and foreign fishing vessels have been observed
within the country’s Economic Exclusion Zone (EEZ), limited action has been taken regulate these
activities. In addition, Barbudan fisherfolk believe there is insufficient monitoring and enforcement of
closed fishing seasons, fishing in unregulated areas at night and the catching of protected species*®.
This is primarily a result of conflicting interests such as: i) fisherfolk and enforcement staff being
related and not wanting to affect familial ties; ii) fisheries officers and enforcement staff have a vested
interest in fisheries-related activities, with over 25% of the population being directly dependent on
fishing; and iii)limited revenue streams for fisherfolk because of the small size of the community 4%,

Technical capacity

The effective management of fisheries requires increased technical capacity and infrastructure to
monitor its status. This includes monitoring and evaluating the impacts of tourist activities and fishing
on reef availability, sea surface temperature changes, ocean acidification and coral bleaching*?’. The
current monitoring of marine ecosystem data is limited and does not follow a comprehensive approach
to collect indicators for fish stocks and species.

Limited technical capacity not only influences fisheries management, but also undermines the practice
of fishing itself. As a result, fisherfolk’s limited access to technical fishing gear is an ongoing constraint.
This is particularly the case in Barbuda, where fishing gear and inputs, catch storage and boat repair
materials are scarce and need to be sourced from Antigua, imposing higher costs to fisherfolk in
Barbuda*?®. These costs are exacerbated by expenses related to fisheries administration, such as
fishing licenses that are issued by the national authority in Antigua*?®4%°, Improved technical skills for
developing environmentally sound alternative fishery sources could further enhance the fishery
sector's robustness.

Security and safety

Fisheries are further negatively impacted by the high risk associated with fishing activities in Antigua
and Barbuda. Uncertain fishing conditions, such strong wave surges, which can occur independently
of hurricane or storm events, impact both fish yields and fisherfolks’ safety*3!. Piracy — as praedial
larceny — also undermines fisherfolk livelihoods as both fish catch and fishing gear are stolen*®2,
Because of this high-risk profile, financial services for fisherfolk, including micro-insurance, loans and
credit, are limited.

Support services
The existing support services have failed to adequately cater to fisherfolk’s specific needs to ensure

their safety and livelihoods. For example, despite an existing early warning system (EWS) in Antigua
and Barbuda, the services provided could be expanded to directly contribute to fishing safety by
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including warnings on rough ocean conditions. Fisherfolk’s safety would also be enhanced by training
in navigation, first aid and mechanics**3. Moreover, concessions in the trade of fishing equipment
could reduce the price of safer, more updated fishing gear, thereby improving fishing safety
conditions, avoiding accidents and enabling access to fishing as a safe livelihood option. Lastly,
because of the high risks associated with the fisheries sector, finance and credit are limited for
fisherfolk with only 10% of fishing facilities and boats insured. This is primarily because fisherfolk are
unaware of existing disaster recovery programmes*.

Processing and distribution

Fish processing and distribution remains a small industry in Antigua and Barbuda, with locally-caught
fish mainly being distributed fresh. Existing processing facilities are often underutilised because of the
associated high production costs**®, which, together with inadequate access to capital have also
curtailed the development of any further fish processing facilities*3. Limited processing creates shelf-
life limitations which may contribute to food waste and subsequently food insecurity. In Barbuda,
traditional processing methods, such as the practice of salting and drying fish, are still practiced where
these foods are consumed in traditional dishes**”. However, for Barbudan fisherfolk to distribute their
catch in Antigua, they need to absorb substantial transport costs. As not all fisherfolk have vehicle
access, the transport of gear and catch is an additional challenge. The high cost of local processing
results in more expensive fish products, which are less appealing to consumers than the cheaper
imported fish products available in the country's supermarkets. Local supermarkets tend to be
uninterested in marketing local fish products.

The current size of the processing and distribution sector of Antigua and Barbuda is a challenge. The
export of live lobsters, queen conch and pelagic fish has the potential for expansion*®, however, the
upscaling of this export would require substantial investment in capacity and logistical infrastructure
for both processing and distribution. Such investments are restricted by limited financial services,
such as credit and insurance, for fisheries processing activities. Given the limited interest in locally
caught reef fish, the incentives for the development of such financial services have been limited. There
are also various challenges associated with exportation to global markets, including differences in
local versus international labelling and standards. Should the export demand increase, harvesting
guotas would need to be determined to ensure the sustainability of the practice.

The existing processing and distribution sector is poorly equipped to adapt to demand shifts. This was
noted in 2008 when the global economic recession resulted in a decline in Antigua and Barbuda's
stay-over tourism in, which created a decline in the usual tourism demand for lobster. This decline
caused a shift in catch from lobster to conch as the preference, which, in turn, has post-harvest
implications because of the differences in the processing styles and distribution demand of each
product. Changes in preference or demand for seafood products can result in the loss of produce to
food waste if the processing and distribution sectors fail to respond to the change.

4.3.3 Food use and consumption

Food use and consumption practices in Antigua and Barbuda are mostly defined by: i) food prices
and income; and ii) social preferences. Consumption practices and preferences differ between the
urban and wealthy areas, and rural communities, and are also influenced by the preferences and
demands of foreign tourists. During peak tourist season, there is added pressure on the food system
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for internationally consumed food items, such as specific fish types or convenience foods. These
dynamics have triggered a nutritional transition that is undermining local food systems and health
outcomes in Antigua and Barbuda.

Food prices and access

Food insecurity in Antigua and Barbuda also results from constraints in the access to and affordability
of food, as presented in Section 4.2.2. Multiple factors determine the price levels of food in Antigua
and Barbuda. The country is highly dependent on imported food, the prices of which are set in the
international market. Consequently, global economic shocks heavily influence both the availability
and price of these food items, affecting locals’ ability to afford them. These shocks also influenced the
price of agricultural and fisheries inputs, which affected food availability. For example, over the last
few years supply chain disruptions associated with the Covid-19 pandemic and geopolitical tensions,
particularly those related to the war on Ukraine, have resulted in price increases of basic food items
of between US$0,70-US$3,70%%. The war on Ukraine has driven a 68% increase in wheat flour prices
in 2022 alone.

Despite this, the price of locally grown produce is often higher than that of imports. This is attributable
to multiple factors, inter alia: i) low productivity; ii) short-term land tenure arrangements; iii) the high
dependence on rainfall to meet water needs; iv) the high cost of irrigation and desalinated water; v)
the difficulty in accessing credit; vi) the loss of arable lands to development; vii) insufficient storage
facilities; viii) high labour and energy costs; ix) praedial larceny; and x) the small scale of local
businesses and limited economies of scale**°. Because of the higher price of locally produced fish,
consumers have naturally migrated to cheaper imports, undermining local production of both
agricultural produce and seafood. Although there are several small farmer associations, inter alia the
Antigua and Barbuda Small Ruminant Breeders Cooperative, the Antigua and Barbuda Poultry
Growers Association and the Antigua and Barbuda Beekeepers Cooperative Society LTD, there is no
overarching farmers' cooperative to support cooperation and funding for shared resources, including
storage, which could boost local competitiveness.

Without protective policies or incentives, the price of local produce cannot compete with that of
imported goods particularly as there is legislation in place to regulate the pricing conditions of imports.
The price of imported goods comprises the base, freight and duty costs, onto which fixed wholesale
and retail markups are added. Moreover, imported food may benefit from considerable subsidies in
their country of origin, arriving in Antigua and Barbuda at an already artificially low price. An example
is imported seafood: imported fish prices are regulated by the Consumer Affairs Department within
the Ministry of Foreign Affairs, Trade and Immigration to ensure affordability. Because of these
regulations as well as market dynamics such as bulk purchases, these imported products are often
sold at a lower price than those produced locally. Given these effects, the existing legislation needs
to be amended

Income levels and stability also affect access to food and its consumption patterns. According to a
recent evaluation, based on Antigua and Barbuda income levels, approximately 30% of the population
is in a stable enough position to financially adapt to price shocks, a further 30% may or may not be
willing to buy foods at higher prices, whereas 30% will be unable to afford substantial increases in
imported food prices**!. Individuals on minimum wage are particularly vulnerable to fluctuating food
prices and sudden price hikes associated with global economic shocks. These individuals often
include women with lower-paying jobs, such as house cleaners and service station attendants, who,
as a result, depend on their higher-paid male partners or other family members for livelihood support.
For vulnerable groups such as single mothers, senior citizens and persons with HIV/AIDS, social
safety nets are critical for food security. Approximately 18% of the population in Antigua and Barbuda
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was living below the poverty line in 2017. Low economic status, limited education, high food prices
and income instability contribute to household-level vulnerability, constraining the access of
households to nutritional foods**?, reducing their food security outcomes.

Social preferences and nutrition

In Antigua and Barbuda, a cultural and nutritional transition away from local foods to westernised
foods has been observed. In part, this shift to the westernisation of food has led to a higher prevalence
of fast food — high in fats, salts and sugar — in people's daily diets instead of home-cooked meals.
However, with increasing globalisation, there has also been a cultural push to consume exotic food
alternatives, which are often marketed as healthier alternatives to local foods. This shift is particularly
noticeable amongst the youth who have limited knowledge of local diets and cooking methods, with
local foods often misconceived as being unhealthy**® This misconception arises from a limited
understanding of the nutritional value and preparation methods of local foods, with these foods
therefore prepared in less healthy ways and served in exaggerated portion sizes.

The influence of people’s health concerns on their food choices is noted in the case of seafood.
Concerns around the risk of seafood contamination with microplastics and heavy metals, particularly
of reef fish, has seen a push towards increased pelagic fishing and a preference for imported
seafood*#*. Seasonality also drives the demand for imported produce, particularly in the case of fresh
fruits and vegetables. However, although household may consume this imported fresh produce, the
associated expense has resulted in most households only consuming these products once a week*.
Although households may choose imported products in the name of health and food safety, there are
barriers to consumers accessing information on the nutritional value of these purchases and on
appropriate preparation methods. As imported foods are still packaged for the consumer market in
their country of origin, they are often sold with labels and nutritional indicators in a foreign language.
This limits consumers’ access to nutritional information which may negatively affect food safety and
nutritional health.
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5 Vulnerability to climate change

Climatic change hazards exacerbate the impacts of the baseline challenges to the food system
described above, while also resulting in additional impacts on food production, processing, distribution
and consumption. These climate-related impacts are predicted to increase in the future under
projected climate change conditions. In particular, increasingly severe droughts and hurricanes, in
combination with climate change-specific hazards such as sea level rise, rising sea surface
temperatures and ocean acidification, will likely push multiple elements of the food system beyond
their capacity to adapt to these hazards. Food production systems, namely agriculture and fisheries
are particularly vulnerable to climate change as a result of their high dependence on ecosystem
functioning and environmental drivers. The below sub-sections describe the current and expected
future impacts of climate change on Antigua and Barbuda’s food system — specifically regarding
production, processing, distribution and consumption — as well the consequences of these on the
country’s overall food security.

5.1 Production

The most considerable climate change hazards affecting the production of both crops and livestock
are drought, hurricanes, rising temperatures and sea level rise (SLR). Apiculture, which supports
agricultural success, is most affected by droughts, rising temperatures and hurricanes. The impacts
associated with these hazards are detailed in the sub-sections below. Although the fisheries sector is
better able to support food security than the agricultural sector, climate change is also expected to
negatively impact fisherfolk through fish stock losses, financial losses, and safety concerns,
exacerbating already existing challenges impacting the food system (Section 4.3)*¢. Tropical
disturbances*’, depressions and surges, tropical storms and hurricanes were identified by
stakeholders as the most notable climate hazards presently affecting food security from a fisheries
perspective in Antigua and Barbuda. Other climate hazards that affect the country and the fisheries
sector are droughts, sea surface temperature (SST) rise and SRL.

Overall, the effect of multiple climate change impacts on agricultural and fisheries production impact
multiple sectors and cause a variety of vulnerabilities. Farmers and fisherfolk are affected by the
subsequent declines in production or fish catches, losses to infrastructure or equipment, and various
socio-economic effects such as reduced livelihood and employment opportunities. This is
exacerbated by the limited access to insurance or loans that production businesses experience, which
makes it difficult for people working in the industry to cope with climate shocks. Often additional
expenses and losses resulting from climate change hazards have to be covered by the individuals as
there are limited institutions that offer insurance services. When risk insurance is available, there are
often unaffordable collateral requirements resulting from fisheries and agricultural livelihoods being
considered high-risk. Ultimately, uncertainties in the resilience of production livelihoods will negatively
impact other aspects of the food system and overall food security for the country#2,

5.1.1 Drought
Agriculture

As discussed in Section 2.1.4, Antigua and Barbuda has a limited supply of fresh water, with both
islands being heavily reliant on desalination through the Antigua Public Utilities Authority (APUA).

446 Monnereau I. 2017. Impacts of climate change on fisheries in the coastal and marine environments of Caribbean small
island developing states (SIDS). Caribbean Marine Climate Change Report Card: Science Review 2017, pp 124-154.

447 A tropical disturbance is the birth of a hurricane. It only has a slight circulation with no closed isobars around an area of
low pressure. They commonly exist in the tropical trade winds at any one time and are often accompanied by clouds and
precipitation.

448 Monnereau |. 2017. Impacts of climate change on fisheries in the coastal and marine environments of Caribbean small
island developing states (SIDS). Caribbean Marine Climate Change Report Card: Science Review 2017, pp 124-154. .
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Antigua’s water processing plants mainly source water from the ocean although ground and surface
water are also used. Barbuda’'s water processing plant relies primarily on groundwater from three
main intake wells close to the shore. Private water sourcing is also practised, mainly through rainwater
harvesting and private groundwater wells. These, and other water sources, are directly impacted by
periods of drought, increasing the reliance on desalination. For example, in Antigua, during droughts,
these is a ~8-13% increase in the amount of water obtained from desalination. For Barbuda, droughts
cause reductions in water infiltration into the water table, which increases the risk of saltwater
intrusion, which in turn affects critical groundwater reserves. Droughts impact the quality and quantity
of available water resulting in price increases of water for end users who must purchase imported
bottled water or pay for its transportation from other sources. Antigua and Barbuda’s prolonged
droughts have exposed the vulnerabilities of the country’s water supply systems and resources. The
projected increase in the frequency and intensity of droughts is therefore one of the most considerable
climate hazards affecting the food security sector in Antigua and Barbuda. As a result, the GoAB has
decided to increase the reliance on desalinisation plants to provide potable water for the country.
However, regular complaints of water shortage persists in various areas which suggests that even
though the quantity of water produced is sufficient to meet the national needs, the distribution of this
water has yet to meet the desired efficiency. In addition, regular complaints have revealed that water
does not reach various communities when the national utility company would have indicated that they
were providing water for specific areas on specific days. There are also several storage tanks that
have not been fully utilised, further reinforcing water distribution as a considerable challenge.

Small-scale farmers in Barbuda as well as larger commercial farms in Antigua are both dependent on
rainfall intensity and regularity to sustain their livelihoods*?°. Consequently, during stakeholder
consultations, farmers reported that they perceive the impacts of drought to be greater than those
associated with hurricanes. The 2013-2016 drought — the worst on record barring the current 2017—
2022 drought — affected a range of stakeholders across the country, including households,
businesses, hotels and other water users, as a result of disruptions to supply and increased costs.
Agricultural producers were particularly hard hit. Farmers reported the most significant drought-
related impacts to be: i) declining agricultural production, including the loss of both crops and
livestock; ii) reduced water supply; and iii) lower income levels (Figure 35). In response to the current
2017—-present drought, farmers reported having to abandon croplands and leave livestock to ‘fend for
themselves’ because they have had insufficient resources to continue cultivating fields and rearing
livestock?°, Farmers also reported needing to adopt additional livelihoods to supplement their
incomes*®!. As a result of these impacts, which have reduced the feasibility of agricultural livelihoods,
the interest in pursuing such livelihoods is declining. Ultimately, declining farm incomes and yields as
well as rising food prices undermine food security*°24%3,

449 Boger R, Perdikaris S, Potter AE & Adams JD. 2016. Sustainable resilience in Barbuda: learning from the past and
developing strategies for the future. The International Journal of Environmental Sustainability.

450 CARIBSAVE & UNEP-ROLAC. 2012. Vulnerability impact and adaptation analysis for Antigua and Barbuda: National
vulnerability analysis for Antigua and Barbuda.
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452 HR Wallingford. 2021. Vulnerability assessment and water sector adaptation planning project, Antigua and Barbuda
Water Adaptation Plan.
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Figure 35. Observed drought impacts reported by surveyed agricultural producers*%4,

The decline in freshwater availability resulting from the higher frequency of droughts has led to
increasing impacts on farmers, particularly those dependent on rainfed agriculture*®®. A dry spell of
just 7-10 days can result in, inter alia, a reduction of yield depending on crop stage, soil texture and
depth, and plant health. In 2010, ~25% of the yield of onion crops and ~30% of the tomato crop were
lost as a result of water scarcity and drought conditions**®. Farmers have reported needing to
purchase additional water to sustain their livestock, which increases production costs, particularly as
the price of water increases in response to drought-induced declines in water availability**’. To combat
the impacts of droughts on the country, demand-side management techniques have been
implemented, including water rationing by zone. Although this rationing has largely assisted in
sustaining water security in the country, during severe droughts it has negatively affected farmers
reliant on drip irrigation for fruit and crop production, as well as livestock farmers. During stakeholder
consultations, one farmer reported that he had had to reduce his production by 60% to accommodate
the ongoing rationing. Despite these measures, many farmers have noted that the impacts of droughts
appear to be worsening over time, with one farmer stating that the current drought is the worst in the
last 20 years. The northeast and southwest zones of Antigua, particularly the region between English
Harbour and Saint James, have been identified as the most vulnerable areas to observed and
potential future droughts**®. The southwest zones in particular hold many of the country’s agricultural
areas and agricultural stations.

Increasing drought and declining water availability have also reduced the availability of forage and
fodder for livestock, which has resulted in considerable livestock losses and subsequent declines in
income for farmers**. Overgrazing of pastures and upper watershed areas by livestock during periods
of low rainfall has resulted in further declines of pasture availability. Overgrazing results in the erosion
of topsoil and declining soil quality as well as downstream sedimentation, which in turn reduces the

454 FAQ. 2016. Drought characteristics and management in the Caribbean. Available at:
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storage capacity of dams, streams and ponds, reducing water availability and increasing the likelihood
of downstream flooding and water pollution®®°. In response to these drought-related declines in forage
and fodder availability, certain livestock farmers are transitioning to pig farming, as less forage is
required for pigs compared with other types of livestock such as cattle*®. The relationship between
this increase in pig farming and the demand for pork, however, is unclear.

Another agricultural industry that is considerably affected by droughts is the country’s growing
apicultural sector. Increasingly severe drought conditions impact the surrounding natural ecosystems
that are a source of flowers and therefore pollen and nectar for wild and commercial bees. This
reduction in pollen and nectar restricts the commercial production of honey, wax and pollen for long
periods of the year. This jeopardises the sustainability of these apiculture enterprises, resulting in
fewer individuals pursuing careers in this field. An additional impact of reduced flower availability from
droughts is a decline in the populations of wild bees and other pollinators*$?, which often perform
crucial roles in the pollination of agricultural crops?*?, including inter alia mangos and coconuts. This
reduction in pollination has a direct effect on the productivity of these crops.

Evidence suggests a strong decline in average annual rainfall in the future, with trends suggesting
that, as a result of its geographical positioning and climate change impacts, the country will receive
between 30-50% less rainfall by 209044, This predicted worsening of drought conditions is expected
to result in decreased soil moisture, crop growth stunting, and soil extinction, all of which will have
extensive consequences for food security from a local production perspective. Decreased soil
moisture results in crop desiccation, yield reduction and increases vulnerability to pests. Crop growth
stunting negatively affects the quality and size of sensitive crops such as coffee, an important cash
crop in the Caribbean?®®. Soil extinction is another problematic and likely outcome of the predicted
drought conditions combined with continued unsustainable farming practises. The FAO predicts
global soil extinction in the next 60 years. If it occurs, it will completely eradicate any traditional forms
of agriculture and the natural ecosystem services that support apiculture and livestock farming.

Fisheries

With the exception of Antigua and Barbuda’s growing aquaponics industry, and given that freshwater
fish production is currently not prevalent in the country, drought has a less notable impact on the
country’s fisheries sector, when compared to the impacts of other climate hazards. Aquaponics uses
a closed water recycling system and freshwater fish species to generate a closed-circuit nutrient cycle
to grow vegetables, such a lettuce. Although the closed water recycling system it is highly water
efficient, it still requires a reliable and clean freshwater source to operate. As a result, droughts have
the potential to limit the productivity of aquaponic systems if the availability of sufficient clean water is
severely constrained, as available water is prioritised for use in households or the tourism sector.

Wild fisheries are indirectly affected by droughts through impacts to mangrove forests and changes
to the concentration of sediments and nutrients. Mangroves — which provide critical fish nursery sites
that support the replenishment of fish stocks — are affected by the reduction of freshwater inputs
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during droughts and the resultant intensification of salinity levels*¢®. Marine ecosystems and the fish
stocks they support are also affected by decreases in sediment and nutrient inputs from reduced
runoff into coastal areas*®’.

Observed and projected climate change trends indicate that the availability of freshwater in Antigua
and Barbuda will further decline in the future. Reliance on more energy-intensive water-generating
methods — such as desalination — will be necessary to provide sufficient water for aquaponics and
other food production techniques within the fisheries sector. This will increase the operating costs for
aguaponics and consequently the sales prices for produce from these systems, thereby undermining
the potential for upscaling aquaponics across the country. In addition, the projected increase in
drought frequency and intensity, has the potential to result in the substantial degradation or loss of
mangrove habitats on which wild fisheries depend?®. This will have negative repercussions for the
fisheries sector as a whole through increased losses in fish stocks.

5.1.2 Tropical storms and hurricanes

Agriculture

Given the observed increase in the frequency of high-intensity storms and hurricanes, the agricultural
sector faces the risk of significant increases in climate-related losses and damages*®®. For example,
the 2017 Category 5 hurricanes Irma and Maria resulted in ~US$518,000 (EC$1.4 million) in
agricultural damages and losses and ~US$259,000 (EC$699,960) in recovery needs for the
agricultural sector across Antigua and Barbuda*®. Details on the current and predicted impacts of
hurricanes on the agricultural sector are described below.

One of the most substantial impacts of storms and hurricanes in the agricultural sector is the
destruction of infrastructure. Damage to infrastructure is primarily associated with strong winds,
resulting in considerable costs to farmers*’. For example, hurricanes Irma and Maria resulted in
~US$52,542 (EC$142,000) in direct damage to infrastructure, including, inter alia, fencing,
henhouses, garden beds and irrigation equipment*’2. For crop farmers, damage to water supply
infrastructure, on which they are heavily reliant for irrigation, is a particular risk. In the livestock sector,
paddocks and livestock houses are the most at-risk, as the majority are built from lumber and are not
hurricane-proof. These damages impact local agricultural, livestock and apiculture production during
the event, immediately after and for an extended period afterwards, as farmers attempt to repair the
damage and recuperate losses.

The direct damage of hurricanes to agricultural-related infrastructure has largely been mitigated
against by ensuring that water supply infrastructure is located underground. In addition, water tanks
are often filled with water ahead of hurricanes to maintain an adequate supply during the recovery
period*’3. However, damage to other infrastructure also impacts farmers, albeit less directly. For
example, hurricanes often damage electricity supplies, which impacts the production of water through
desalination, ultimately undermining water supply for agriculture and other uses*’#. Hurricanes Irma
and Maria extensively damaged Barbuda’s electricity generation and distribution networks, leading to
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total electrical infrastructure losses and damages amounting to US$3.6 million*’>. As crops are
sensitive to environmental changes and reliant on regular fresh water for production, these disruptions
have historically affected both yield amount and quality. High-intensity storms and hurricanes also
result in the disruption of ports, preventing the importation of production supplies, including fertilizer,
pesticides and seeds, as well as equipment. For example, after Hurricane Irma, the ports in Antigua
and Barbuda were closed for three weeks, which resulted in temporary shortages of production
equipment as well as of staple foods including flour and meats (chicken, pork and lamb)#7.

Flooding, strong winds and waterlogging associated with high-intensity storms and hurricanes cause
considerable damage to both crops and livestock in Antigua and Barbuda. High-intensity rainfall and
flash flooding events can destroy entire fields, washing away both soil and crops. Extensive soil
erosion can result in the permanent loss of agricultural lands. Strong winds result in physical damage
to plants through wind burning or bruising. Combined, these impacts can eradicate entire growing
banks in extreme circumstances*’’. For example, the flooding of agricultural fields and high winds
associated with Hurricane Earl in 2010 resulted in severe damage to crops, seedlings and soil*’8,
Post-hurricane recovery efforts involve preparing the soil and replacing damaged equipment, which
is both time-consuming and costly*”®. High-intensity rainfall events and flash flooding also result in the
degradation of forage fields, undermining forage availability and hampering livestock movements.
Flooding also results in direct livestock losses*®. For example, the 2017 hurricanes Irma and Maria
resulted in livestock replacement costs of ~US$206,471 (EC$558,000)%. Storms and hurricanes can
also lead to increased and extended periods of high-humidity, prolonged wetting and waterlogging
which increase the vulnerability of both crops and livestock to pests and diseases. Finally, the
reallocation of time and resources towards repair and recovery results in negative effects for farming
and apiculture.

Between 2008-2018 more than US$19 billion in crop and livestock production loss was attributed to
damages from extreme climatic events such as hurricanes, accounting for over 18% of overall climate
change impact global losses*2. The greater Caribbean region and Latin America experienced a loss
of agricultural production to the value of US$6 billion. Climate change predictions indicate increases
in high intensity hurricanes such as Hurricane Irma which will result in higher agricultural and
economic losses in the future. These losses — combined with the baseline challenges impacting crop,
livestock and apicultural production — will jeopardise the stability of agricultural livelihoods and result
in reduced overall agricultural production. This will directly impact the resilience of the local food
system and reduce food security for the country.

Fisheries

Tropical storms and hurricanes result in, inter alia, high-speed winds, increased tidal depressions and
wave surges. Unfavourable sea conditions, resulting from these storms and hurricanes, threaten
fisherfolk and equipment*®3, and undermine production. Between 2002—-2018, not only did hurricanes
damage landing site infrastructure and cause the loss of fishing gear, but 157 vessels were severely
damaged, destroyed or lost at sea. Equipment such as fishing lines, nets and traps** are easily
damaged by any hurricane larger than a category one event. Fisherfolk, and the fisheries sector as a
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whole, experience considerable economic losses from this damaged or lost equipment. For example,
the loss of 23 kg of catch from lost or damaged traps is equivalent to US$185 per day, while replacing
a complete trap system can cost ~US$11,100%%, Hurricane Earl (2010) and Hurricane Irma (2017)
caused ~US$122,000 and ~US$300,000 in damage to the fisheries sector, respectively, with most of
the calculated losses attributed to the partial or complete destruction of physical assets — not
accounting for reduced economic flows*¢48”. More recently, the 2020 tropical disturbance caused a
total of ~US$10,675 in repair and replacement costs for damaged, destroyed or lost fishing vessels,
with 35 fisherfolk and their 95 dependents directly affected. These damages undermine the ability of
the fisheries sector to produce food*®, yet the likelihood of these costs being covered by insurance
or other financial mechanisms, is low. The difficulty in obtaining financing and the absence of
reasonably priced vessel insurance influence the length of time it takes for vessels to be replaced or
repaired.

Engineered fisheries ecosystems*®® — including aquaponics — are also vulnerable to storms and
hurricanes through damage to equipment and infrastructure*®. Aquaponics relies on access to
freshwater, the supply of which is limited during extreme climatic events, through both the disruption
of water and energy production services, and through saltwater intrusion and inundation into the
existing freshwater resources along the coast. The interruption of water and energy supplies can
occur for extended periods of time during the recovery period following a tropical storm or hurricane.
Aquaponics, which is a combination of fisheries and agricultural techniques, may also be affected
when the crops are damaged through high winds, waterlogging and flooding. Farmers — including
aguaponic farmers — find it challenging or impossible to obtain crop insurance given the high risk of
damage®.

The fisheries sector is also affected by tropical storms and hurricanes through direct and indirect fish
mortality, which ultimately impacts fish stocks. Direct mortality occurs from increased water
turbulence, displacement of marine species to land, limited dissolved oxygen, rapid salinity changes
in the water during turbulence*®? and lost traps that result in ‘ghost fishing™®3. Indirect fish mortality
results from the destruction of marine ecosystems — including corals reefs, seagrass meadows and
mangrove forests — which reduces the ecosystem services that they provide to the fisheries sector.
Specifically, marine ecosystem degradation results in the reduction of food sources for the fish
populations, which destabilises fish stock availability. Coral reef disturbance in Antigua and Barbuda,
for example, has direct impacts on the catch of Spiny lobsters 4%, The impact on marine ecosystems
can have lasting effects depending on the natural resilience levels of the ecosystem and the
institutional and technical ability of the country to support the restoration of these vital ecosystems.

An increased frequency of intense tropical storms and hurricanes has been observed in Antigua and
Barbuda, a situation that is predicted to worsen under future climate change conditions (Section 3.3).
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As category 4 and 5 events occur®®® with increasing frequency, the vulnerability of the fisheries sector
will progressively increase, with shorter recovery times between each major event. The climate
change scenarios (RCP2.6 to 8.5) suggest that in line with global trends, and as a result of climate
change impacts, including hurricane damage to ecosystems?*®, the maximum fish catch potential is
estimated to fall by 2.8-12.1% by 2050. For Antigua and Barbuda, there has been an observed
decline in all marine life surrounding the islands, with not all population declines being directly
attributed to exploitation through overfishing*®’.

5.1.3 Rising temperatures, sea surface temperature rise and ocean acidification

Agriculture

The most substantial impact of a rise in average annual temperatures is a reduction of crop
productivity. Approximately 91% of Antiguan farmers surveyed in 2019 perceived an increase in
temperatures, which aligns with the meteorological data and climate projections. These temperature
rises impact a range of factors including plant development and growth, pollination and soil water
balance. Both crop performance, as well as the types and species of fruit and vegetables — like
tomatoes — that can be produced in the summer months, are also affected*®®. More prevalent crop
pests have also resulted from temperature increases, with 98% of Antiguan farmers reporting an
increase in new insect pests between 2009-2019%%°5°, These various factors ultimately undermine
crop yields, affecting crop famers®®t. Temperature

Rising average annual temperatures are resulting in, inter alia, shifting growing and blooming
seasons, and accordingly, are affecting the timing of flower growth. This can result in both spatial and
temporal mismatches between plants and pollinators, ultimately reducing the availability of flowers to
support bees and other important pollinators®®?. The most substantially affected pollinators in Antigua
and Barbuda are bees, butterflies and birds. As 70% of the crops produced in Antigua and Barbuda
rely on pollination, this not only impacts agricultural production in general, but also restricts the
production of products such as honey, wax and pollen. Ultimately, this declining agricultural
productivity affects both agricultural yields and livelihoods®. The loss of pollinators further
undermines the effective functioning of natural ecosystems, as ~90% of wild flowering plants rely on
pollination. These plants play important roles in their ecosystems through the provision of food,
habitats and other resources, and their loss has the potential to undermine ecosystem health and
integrity50459,

Fisheries

Rising sea surface temperatures (SSTs) and ocean acidification are global climate change
phenomena that, when combined with other climate change impacts, are increasingly having effects
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on marine, coastal and, to a lesser degree, terrestrial ecosystems. Extremely high SSTs have been
increasingly documented across the entire Caribbean resulting in numerous mass coral bleaching
events — the most recent being in 2010%%. Rising SSTs cause fundamental ecosystem changes that
impact marine populations in multiple ways, including: i) poleward shifts in plankton and fished
species; ii) shifts in the timing of phytoplankton blooms; iii) changes in zooplankton composition; iv)
changes in fish distribution; v) increased coral reef degradation through mass coral bleaching and
mortality; vi) altering the geographic range and timing of flowering and fruiting of mangrove species;
vii) increased incidence of marine diseases; viii) changes in physiology and behaviour; ix) changes in
the timing and duration of spawning and migrations; x) disruptions to food webs; and xi) changes to
population genetic structure and productivity. Changes in reef productivity specifically will impact
trophic linkages among coastal habitats and affect both the nearshore and oceanic pelagic food chain.

Alterations to ecosystems from rising SSTs affect fish stocks, which in turn negatively impacts the
fisherfolk that depend on them. For example, the reaction of coral to SSTs and ocean acidification
may limit the food and habitat available for certain marine species, possibly resulting in an overall
decline of certain fish populations or the migration of species to other environments. This change in
marine species availability has the potential to impact other associated ecosystems, such as seagrass
or mangroves, that rely on interactions with these impacted marine species to function and perform
necessary ecosystem services.

Rising SSTs — combined with an increase in ocean nutrification from agricultural run-off and
increased ocean up-wellings — have also been associated with the large-scale increase of
Sargassum seaweed blooms in the Caribbean Sea and surrounding oceanic regions over the past
few years®®’. Immense deposits of floating pelagic Sargassum first occurred on the coasts of the wider
Caribbean in 2011. Prior to this, Sargassum seaweed was limited to the Sargasso Sea and the Gulf
of Mexico. These blooms have subsequently become unprecedented in their quantity and
geographical scale®%®°%, expanding across the Caribbean. The historical and continued expansion of
excessive Sargassum blooms has extensive repercussions for ecosystems, food production and
economic industries for the Caribbean as a whole, including Antigua and Barbuda.

The ecological regime shifts associated with these Sargassum blooms have substantial negative
effects on both marine and coastal ecosystems®°. The marine ecosystem degradation that occurs
from this regime shift affects the capability of ecosystems to provide services such as fish stock
replenishment, which directly impacts fisheries production. The health of critical ecosystems,
including coral reefs®! and seagrass beds®'?°13 is threaten by the release of hydrogen sulphide
during the decomposition of Sargassum seaweed, which in turn causes oxygen depletion and
eutrophication in coastal waters. Direct mortalities of fish and invertebrates®* have also been

506 Monnereau |. 2017. Impacts of climate change on fisheries in the coastal and marine environments of Caribbean
Caribbean Small Island Developing States (SIDS). Caribbean Marine Climate Change Report Card: Science Review 2017,
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typically resulting in irreversible biophysical change. Censkowsky P and Otto IM. 2021. Understanding Regime Shifts in
Social Ecological Systems Using Data on Direct Ecosystem Service Use. Frontiers in Environmental Science. 9:695348.
511 FAQ, CC4Fish & GEF. 2022. Sargassum outbreaks in the Caribbean. Available at:
https://unfccc.int/sites/default/files/resource/3%20FAQ%20Sargassum%20outbreaks%20in%20the%20Caribbean.pdf
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observed as a result of the Sargassum influxes, which are considered toxic to marine life in high
guantities. To avoid Sargassum influxes, some commercially critical fish species have migrated to
other areas®®. This dynamic between the Sargassum influx and the local marine populations alters
the composition and availability of fish stocks affecting the quantity and size of fish landed®*®.

The considerable influxes of Sargassum, impact fishing communities and the fisheries sector in
general not only through the effects of these blooms on ecosystems and fish populations, but also
more directly by: i) limiting access to fishing vessels and fishing grounds through beach inundation;
i) blocking vessel movement in ports or prohibiting and overburdening the movement of vessels
between the ocean and landing sites; iii) interfering with fishing gear; iv) damaging vessel motors; v)
affecting the catchability of some pelagic species, reducing catch; vi) causing a loss of fishing days;
and vii) impacting the post-harvesting sector®!’. Although the direct impacts on fisherfolk livelihoods
are known, they have not yet been fully analysed and documented®®. Other sectors, including
agriculture and tourism, are also negatively impacted through increased operation costs and lost
earnings. The beached blooms are typically difficult to predict and even if predicted accurately®®, the
existing models only provide a short window of a few months for preparation®?°. The seaweed is labour
intensive to remove and the reversal of its impacts on ecosystem regimes is costly®?!%22, Removal by
heavy machinery risks compacted beaches and results in the inadvertent removal of sand, causing
possible shoreline instability, as observed in other Caribbean countries®?. The financial, technical and
human resource capacity of the GoAB to address the challenge of Sargassum seaweed is currently
limited, which adds to the potential for the seaweed to become an increasingly severe hazard under
future climate change.

The negative effects of rising SSTs are often accompanied by the impacts posed by increasing ocean
acidification. Current data on acidification impacts in the Caribbean is limited, yet evidence from other
regions indicates that coral communities, crustaceans, molluscs and echinoderms are most
threatened. In the case of Antigua and Barbuda, the most notable species affected by the increasing
SSTs, ocean acidification and salinity levels, is the Spiny Lobster — a staple catch for Antiguan and
Barbuda fisheries®?*. This effect on fisheries will likely increase the demand for imported or
agriculturally produced food.

The above trends and impacts from rising SSTs and increasing ocean acidification are predicted to
continue to worsen under future climate change. The median SST in the Caribbean Sea has warmed
by ~1°C since the second half of the 20" century (Section 3.5), with further rises expected. By 2081—
2100, the median Caribbean Sea SST is predicted to increase to ~29-30°C. These threats will likely

515 Annex 1. Stakeholder Consultation Report.

516 Nurse M. 2018. The financial burden of Sargassum on Caribbean fisher folk. Available at:
https://today.caricom.org/2018/12/05/the-financial-burden-of-sargassum-to-caribbean-fisher-folk/

517 Monnereau |. 2017. Impacts of climate change on fisheries in the coastal and marine environments of Caribbean
Caribbean Small Island Developing States (SIDS). Caribbean Marine Climate Change Report Card: Science Review 2017,
pp 124-154.

518 JICA & CRFM. 2019. Fact-finding survey regarding the influx and impacts of Sargassum seaweed in the Caribbean
Region final report. Available at: https://openjicareport.jica.go.jp/pdf/1000041359.pdf

519 Using remote sensing and geographical oceanic patterns from Sargassum hotspot areas from the month of February,
allows for a short-term preliminary forecast system that can — with 80% accuracy — predict when the Caribbean Sea will
experience a bloom in the periods of May-August of the same year. Wang M & Hu C. 2017. Predicting Sargassum blooms
in the Caribbean Sea from MODIS observations. Geophysical Research Letters, 44: 3265-3273.

520\Wang M & C Hu C. 2017. Predicting Sargassum blooms in the Caribbean Sea from MODIS observations Geophysical
Research Letters, 44: 3265-3273.

521 JICA & CRFM. 2019. Fact-finding survey regarding the influx and impacts of Sargassum seaweed in the Caribbean
Region final report. Available at: https://openjicareport.jica.go.jp/pdf/1000041359.pdf.

522 EAQ, CC4Fish & GEF. 2022. Sargassum outbreaks in the Caribbean. Available at:
https://unfccc.int/sites/default/files/resource/3%20FAO0%20Sargassum%20outbreaks%20in%20the%20Caribbean.pdf

523 Kershaw P. 2017. Scoping Activities-CGE: Causes and impacts of massive accumulations of the brown macro-algae
Sargassum in the nearshore environment of the Caribbean and West Africa. GESAMP 44/7/2.

524 Ross E & Behringer D. 2019. Changes in temperature, pH, and salinity affect the sheltering responses of Caribbean
spiny lobsters to chemosensory cues. Available at: https://www.nature.com/articles/s41598-019-40832-y



https://today.caricom.org/2018/12/05/the-financial-burden-of-sargassum-to-caribbean-fisher-folk/
https://openjicareport.jica.go.jp/pdf/1000041359.pdf
https://unfccc.int/sites/default/files/resource/3%20FAO%20Sargassum%20outbreaks%20in%20the%20Caribbean.pdf
https://www.nature.com/articles/s41598-019-40832-y

Antigua and Barbuda Food Security Sectoral Adaptation Plan 101

intensify the existing impacts on Antigua and Barbuda’s marine ecosystems and the production of fish
and other species®?. Further increases in the prevalence and severity of Sargassum seaweed blooms
will potentially have long-term implications for the fisheries and tourism sectors®?. Crustaceans —
such as the economically relevant Spiny Lobster — will also be considerably impacted by the end of
the century, while pelagic fish larval phases will experience increased mortality rates that are
predicted to affect overall recruitment success and the sustainability of fish populations®?’. Overall,
rising SSTs and increasing ocean acidification are expected to have a negative outcome for future
fisheries production.

5.1.4 Sea level rise, ocean swells and wave action changes

Agriculture

The most considerable impacts of sea level rise (SLR) on agriculture are the intrusion of saltwater
into coastal aquifers, as well as the loss of agricultural land in coastal areas. These factors reduce
water and land availability for crop agriculture, ultimately undermining crop production and food
security. Many of Antigua and Barbuda’'s watersheds are located close to the coastline, and
accordingly, are vulnerable to saltwater intrusion and inundation as a result of SLR?8, This intrusion
can impact agricultural areas, resulting in the contamination of agricultural soil through salination5%°.
Future SLR is also predicted to result in the direct losses of agricultural lands as a result of inundation.
A one-meter rise in sea level will result in the loss of ~1% of agricultural land, while a SLR of two
meters will cause an additional loss of 1% of crop and plantation land (Figure 36)°%. Increasingly
frequent and severe storm surge and wave action related to more frequent high category hurricanes
will further exacerbate the impact of saltwater inundation and intrusion from SLR.
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Figure 36. Land use in Antigua, 2011532,

Fisheries

Sea level rise, tropical disturbances®? and depressions, ocean swell and changing wave action
patterns pose a regular threat to fisheries production. Currently, wave surges, depressions and high
winds — which can occur outside of hurricane or storm events — are the most frequent climate
hazards that impact and limit production in the fisheries sector. Wave action and ocean swell changes,
which are being increasingly noticed by fisherfolk, are linked to unsafe ocean conditions and reduced
fish catches®3. Most fisherfolk vessels in Antigua and Barbuda are not equipped be used for deep
ocean or large-scale fishing, nor are they able to withstand increased wave action and ocean swells
in deeper ocean waters. . As a result, the potential for the sustainable expansion of the country’s local
fishing industry is constrained, with pelagic resources within Antigua and Barbuda’s Economic
Exclusion Zone (EEZ), instead being exploited by illegal international fishing.

By the end of the century, sea levels in the Caribbean are predicted to rise by 0.5-0.7 m (Section
3.4). This will negatively affect the coastal and marine ecosystems that support the replenishment of
fish stocks. Deepening waters, through the combined effect of SLR and sea surge, will result in
reduced light for underwater ecosystems such as corals and seagrass meadows, resulting in their
gradual death (Section 2.1.2). The functionality of coastal ecosystems, such as mangroves, will be
negatively affected by the increased inundation of seawater, with mangroves being sensitive to water
inundation duration and frequency, as well as changes in salinity levels. SLR under future climate
change conditions will reduce the available land space, resulting in increased competition between
mangrove ecosystems, urban development and anthropogenic land needs for food production. This
competition for space will reduce the ability of mangroves to retreat inland in response to changes in
SLR and resultant changes in salinity levels®®*. The effects on these critical coastal and marine
ecosystems will negatively affect the replenishment of fish stocks, catch numbers and overall
production rates. This reduction in fish catches will have considerable ramifications for fisherfolk
livelihoods and food security, particularly given the country’s high reliance on fish as a source of
protein (Section 4.3.3).

531 GENIVAR. 2011. Sustainable Island Resource Management Zoning Plan for Antigua and Barbuda (including
Redonda). Available at: https://www.unep.org/resources/report/sustainable-island-resource-management-zoning-plan-
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5.2 Processing and distribution

The climate hazards that most threaten the processing and distribution of food on Antigua and
Barbuda are hurricanes and SLR. By disrupting transportation infrastructure in coastal areas, these
hazards have the potential to not only impact the importation of food but also the transportation of
food to processing or distribution centres. These potential climate change impacts will aggravate the
existing baseline challenges (Section 4.3) that limit the potential growth of food processing and
distribution in the country, thereby impacting long-term food security. Moreover, the impacts of climate
change on local food production will increasingly affect the availability of local food for processing and
distribution . As a result, the reliance of Antigua and Barbuda on imported food will continue to
increase, making the disruption of imports by climate change impacts an increasingly critical challenge
for food security.

5.2.1 Tropical storms and hurricanes

Tropical storms and hurricanes affect food processing and distribution predominantly through: i)
damage to infrastructure and equipment; ii) disruption to utility services; and iii) disruption to ports and
local transport. These impact Antigua and Barbuda’s food security through compounding challenges,
which are described below.

Damage to infrastructure and equipment: damage to infrastructure is a major cause of delays to
processing and distribution operations. In 2010, for example, Hurricane Earl substantially impacted
the fisheries industry, causing considerable damage to infrastructure and equipment at: i) English
Harbour; ii) Jolly Harbour; iii) Keeling Point; iv) Point Wharf; v) Bryson Wharf; vi) Emerald Voce; and
vii) Codrington Wharf in Barbuda. Such damage to inputs and infrastructure can shift financial and
operational priorities from processing and distributing stock to repairing damaged infrastructure and
equipment in order to restore capacity. This limits the capability and reliability of the local, small-scale
processing and distributing industry, thereby affecting the rest of the value chain.

Damage to utilities: many food processing activities require sufficient access to clean water and
energy supplies. Hurricanes, however, disrupt access to these critical utilities mainly through damage
to electricity or water supply infrastructure®®. Disruptions to the importation of diesel fuel during and
after these extreme climatic events also hinders electricity production on the islands, which has knock-
on effects to water supply by reducing the electricity supply to desalination facilities. Reductions in
electricity and available fuel supply also directly affect the potential for food processing operations,
reducing the productivity of these industries.

Disruption to ports and transport: hurricanes have historically damaged and disrupted of the
country’s ports, temporarily preventing the importation of food and medicine — particularly to
Barbuda. For example, after Hurricane Irma, the ports were closed for three weeks, leading to
temporary shortages in, inter alia, staple foods and production inputs. Hurricane events also hinder
the movement of vehicles, aircraft and vessels, which further limits the potential trade of food
nationally and internationally. The resultant prolonged disruption of imports and local food trade during
and after hurricanes has a considerable impact on the availability of food within the country.
Disruptions to food transport reduces local distribution and trade to informal markets, private clients,
supermarkets and hospitality businesses as well as international exports®®. This has ramifications for
the financial success of producer and other livelihoods within the local food value chain.

Along with hindering the importation and exportation of food, damage to ports prevents the importation
of fuel and equipment critical, not only for normal processing and distribution operations, but also for

535 Annex 1: Stakeholder Consultation Report.
536 Fisherfolk already experience distribution challenges from limited access to vehicles and other transport. Annex 1:
Stakeholder Consultation Report
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infrastructure repairs and recovery following storms. The associated delays in recovery exacerbate
the losses within the processing and distribution industries, and further reduce the overall productivity
of these industries.

The combined cost of damaged assets, disruptions in utilities and interruptions in transport from high
category hurricanes discussed above has considerable ramifications for the country’s economy. For
example, the damages and losses from hurricanes Irma and Maria were equivalent to ~9% of Antigua
and Barbuda’s 2016 GDP, with the country’s GDP growth rate falling by ~1% in 2017°%'. The effects
of these events on the economy have knock on effects on public investment into food security value
chains. For example, the redistribution of municipal funds to disaster management and the losses to
GDP growth reduced investment in the processing and distribution capabilities of the agricultural and
fisheries sector.

The predicted increase in the frequency of high category hurricanes — including categories four and
five — will worsen the damages, delays and livelihoods losses described above. This will reduce the
profitability of livelihoods dependent on food processing and distribution and jeopardise the stability
of these livelihoods. Under future climate change, shorter return rates between high category
hurricanes — such as hurricanes Irma and Maria — will reduce the recovery time available for
businesses and individuals involved in processing and distribution. This will increase the costs and
damages from subsequent hurricane events and further increase the economic losses for both
individuals involved in processing and distribution and the country’s economy as a whole.

Along with the potential rise in economic losses from the impact of more frequent high category
hurricanes under future climate change, the increased occurrence and severity of port and transport
disruptions will prolong disruptions to the availability of locally produced and imported food. This —
along with limited hurricane-resilient local food production and storage capacity — will further increase
overall food insecurity for the country during and for extended periods after each event. Barbuda will
be particularly vulnerable as a result of its high reliance on imports from Antigua.

5.2.2 Sea level rise, ocean swells and changing wave action

One the most considerable risks posed by SLR is the potential inundation of critical transportation
infrastructure, including coastal road networks and sea- and airports. Presently, ~70% of the food
consumed in Antigua and Barbuda is imported, such that the disruption of transportation infrastructure
will either directly prevent the importation of food (sea- and airports) or undermine the transportation
of imported food to distribution centres (road networks). A SLR of between one and two meters will
result in the loss of 2% of the country’s road networks and 100% of seaport land®®. Many critical
distribution centres are near to, or concentrated within, major settlements — such as Saint John’s and
Codrington — which are generally situated along the coast. This makes the distribution centres
themselves vulnerable to both SLR and storm surge. The vulnerability of these coastal areas to
tropical storms and hurricanes will increase with the increased loss of coastal ecosystems through
SLR and increased wave action. This will result in further losses to transport and processing
infrastructure under future climate change.

The above losses in coastal transport infrastructure will have substantial impacts on food security,
potentially resulting in short-term food insecurity caused by food supply constraints and medium- to
longer-term food insecurity if transportation networks are compromised for more extended periods of
time. Intra-regional and international trade and tourism will also be impacted by the loss of sea- and
airports, with knock-on effects to the local economy>%.
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5.3 Consumption

Drought, tropical storms and hurricanes, SLR, and rising SSTs are the main climate change hazards
affecting food consumption in Antigua and Barbuda. These hazards result in a range of impacts,
including, inter alia: i) declining water quality and availability for food preparation; ii) reduced access
to food distribution centres; iii) damage to public utilities; and iv) a rise in fish poisoning related to
increased blooms of toxic algae (ciguatera). These impacts are elaborated on in the subsections
below.

5.3.1 Drought

Increasingly severe and frequent droughts will impact agricultural production (Section 5.1.1), affecting
the quantity, type and quality of locally grown produce. This has potential negative impacts on the
nutritional intake of the local population. In addition to reducing the potential nutritional value of local
food for consumers, drought-related reductions in local production also increase the population’s
reliance on more processed and unhealthy imported foods, which has the potential to contribute to
the prevalence of non-communicable diseases (NCDs).

Another impact of droughts on food consumption is reduced water availability for the safe preparation
of food, which creates health safety risks. For example, water rationing associated with the current
2017—present drought has resulted in declines in the quality and quantity of water available for
household food preparation. Although many households have water storage facilities to mitigate the
impact of drought-associated water rationing, this water is at risk of becoming contaminated as there
is less regulation regarding water treatment compared with government-supplied water. This further
undermines food safety during the preparation of food>*°.

The predicted increase in the severity and frequency of droughts under future climate change will
aggravate the above-mentioned impacts to food consumption by further reducing reliable access to
clean water. Additionally, reduced precipitation and water infiltration during droughts will compound
predicted saltwater intrusion into groundwater aquifers related to SLR, leading to long-term reductions
in clean groundwater availability.

5.3.2 Tropical storms and hurricanes

High-intensity tropical storms and hurricanes result in a range of impacts, including those that either
directly or indirectly impact the ability of consumers to afford or access safe, nutritious food. These
impacts broadly include inter alia: i) reduced access to food distribution centres; and ii) damage to
public utilities, particularly water, electricity and transport infrastructure.

As previously mentioned, Antigua and Barbuda is a net importer of food. The temporary closure or
complete damage of ports — which are critical for food importation — as a result of climatic hazards
such as tropical storms and hurricanes results in the population not having access to certain foods
during post-hazard recovery periods. Although hurricane shelters provide a range of emergency
foods, including canned meats and salted goods, these foods tend to be low in nutritional content and
can exacerbate underlying health conditions such as NCDs. Moreover, overcrowding at these shelters
may lead to unsanitary conditions, including poorly regulated food preparation facilities. This can
further expose individuals to food safety risks. In Barbuda, access to fresh fruit and vegetables is
already limited as a result of its dependence on imports from Antigua as well as its limited agricultural
potential. This is often exacerbated in the aftermath of a hurricane®**.

540 Annex 1: Stakeholder Consultation Report.
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Tropical storms and hurricanes further impact the safe utilisation of food by disrupting the supply of
potable water, which results in health risks. This is because floodwaters may contain wastewater
and/or chemical products that can contaminate the food produce they come into contact with>2, For
example, in the aftermath of hurricanes Irma and Maria (2017), groundwater resources on Barbuda
were contaminated by surface pollutants, while rainwater harvesting systems were contaminated by
debris. The disruption of electricity supply undermines cold storage facilities in supermarkets, hotels
and homes, resulting in increased food waste. This negatively impacts the availability and safety of
food options for these establishments and homes. Certain food products are particularly affected by
this, including fresh fruits, vegetables and fish protein. Finally, the destruction and degradation of
transportation infrastructure affects customer’s access to supermarkets, which can result in short-
term food insecurity.

Increasingly frequent high category hurricanes resulting from climate change will increase the
likelihood of the abovementioned impacts on food consumption. For example, more frequent
hurricane events will increase the costs related to the repairs and replacement of critical utilities
infrastructure as well as cold storage facilities. Additionally, if return periods between hurricanes are
too short, the GoAB will increasingly be unable to timeously repair utilities between hurricane events,
resulting in increasingly irreversible damage and losses to electricity and water utilities. This will likely
result in more permanent shortages of power and clean water required to support the sanitary storage
and preparation of food. For consumers, the costs incurred from more frequent hurricane losses will
likely reduce their available income for the purchase of sufficient and nutritious food, thereby
increasing their vulnerability to food-related illnesses such as malnourishment or malnutrition.

5.3.3 Rising sea surface temperatures (SSTSs)

A projected increase of SSTs will result in a range of negative impacts on the food consumption. The
most considerable potential impact is an increase in ciguatera fish poisoning, a pantropical illness
caused by the ‘bioconcentration of algal toxins in marine food webs’®*. Increasing SSTs are
correlated with greater incidences of ciguatera fish poisoning®“. Ingestion of contaminated fish
species can result in health risks including nausea, vomiting and other neurological symptoms>*.
Because of the importance of fish within the Antiguan and Barbudan diet®*¢ and the reliance of many
households on fish as a source of protein, this poses a serious risk to food safety and utilisation. As
a result, the increased proliferation of ciguatera fish poisoning may result in short-term declines in
food security, as well as long-term shifts in the cultural patterns of food consumption®’. Increased
SSTs will also reduce fish stocks through coral bleaching and species migration, and lower marine
net primary production. This will ultimately increase the costs associated with fishing, particularly for
small scale fisherfolk, which may in turn decrease the supply of local fish>*.

542 Crisis24. 2017. Antigua and Barbuda: Increased health risks following Hurricane Irma. Available at:
https://crisis24.garda.com/alerts/2017/09/antigua-and-barbuda-increased-health-risks-following-hurricane-irma

543 Kibler SR, Tester PA, Kunkel KE, Moore SK & Litaker RW. 2015. Effects of ocean warming on growth and distribution
of dinoflagellates associated with ciguatera fish poisoning in the Caribbean. Ecological Modelling, 316.

544 1bid.

545 CDC. N.d. Harmful Algal Blooms (HABs): Ciguatera fish poisoning. Available at: https://www.cdc.gov/nceh/ciguatera/
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6 Vision, objective and proposed solutions for the Food Security Sectoral Action Plan

The vision of the SAP is to increase access to affordable and nutritional food for residents and
visitors to Antigua and Barbuda by increasing the resilience of the food system to climate
change and variability. The strategic objective to achieving this vision is to directly respond to the
multiple, interlinking challenges to the country’s food system and strengthen the system’s robustness,
redundancy, flexibility and adaptability to increase overall resilience (Section 4.1.1). A major element
of this objective involves reducing the country’s reliance on food imports and concurrently making
local food production — patrticularly agriculture and fisheries — processing and distribution more
resilient to future climate change.

To achieve the above vision and objective, and to catalyse an impactful and sustainable shift towards
climate change resilience across Antigua and Barbuda, a paradigm shift across the existing food
system is required. According to the Green Climate Fund Sectoral Guide on Agriculture and Food
Security, a transformation towards climate change resilient and low-emission agriculture and food
systems can be reached through three paradigm-shifting investment pathways. These pathways
include: i) promoting resilient agroecology; ii) facilitating informed advisory and risk management
services; and iii) reconfiguring food systems. The first of these pathways, namely promoting resilient
agroecology, aims to support climate-resilient interventions to reduce the impacts of climate change
on agricultural productivity while promoting low-emission synergies. Second, the paradigm shifting
pathway on facilitating climate informed advisory and risk management services highlights the
importance of climate information in mainstreaming climate considerations in agricultural
management. Finally, the third pathway, namely reconfiguring food systems, promotes the
transformation of the full food system towards one that uses resilient and low emission practices and
technologies to feed the growing population.

A number of barriers, however, exist within Antigua and Barbuda that prevent the achievement of the

above paradigm shifts and the desired vision. These barriers include:

¢ insufficient finance to fund adaptation options that support food security;

¢ limited data and information on agricultural production and consumer trends as well as on the
impact of climate change on the food system;

¢ limited human resources and technical capacity within government and civil institutions to support
the agricultural and fisheries sectors;

¢ a high dependence of agricultural and fisheries producers on government support, and limited
coordination with the private sector;

¢ limited interest within the population to pursue full-time careers in food production given the high
costs and risks involved in agriculture and fisheries; and

e a preference for imported foods that outcompete local products, linked to the cultural influence of
the tourism sector.

Key actions may be implemented across the above three paradigm-shifting pathways to assist in

addressing these barriers. These actions are listed below.

e Alignment of incentive systems and policies at the national and sub-national levels through
institutional and regulatory reforms aimed at fostering change.

e Empowerment of communities and local leadership, combined with the use of traditional
knowledge and resources.

¢ Inclusion of women, youth and marginalised groups to enhance the ownership of improved
practices and increase productivity to attract the workforce towards the adoption of climate
resilient measures and technologies.

e Engagement with the private sector at all levels as both actors and innovators on investments and
financing of businesses across all food system value chains.

o Evidence-based monitoring, evaluation and learning informed by science and data, along with
knowledge management that links the three paradigm-shifting pathways.

o Capacity development of all stakeholder groups, targeting their specific requirements.
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A four-pronged approach to support the implementation of the above activities across the paradigm-
shifting pathways for adaptive agriculture and food security has been developed by the GCF. This
four-pronged approach includes: i) transformational planning and programming; ii) catalysing climate
innovation; iii) mobilisation of finance at scale; and iv) coalitions and knowledge to scale up success.

6.1 Adaptation options selection and multi-criteria analysis

Based on stakeholder consultations and desktop research, specific adaptation options have been
identified to increase the resilience of Antigua and Barbuda’s food system to climate change. These
options all have the potential to align with and contribute to the above paradigm-shifting pathways
and drivers.

The relevance and urgency of identified adaptation options were assessed using a multi-criteria
analysis (MCA). Within this MCA, each option was ranked from 1 to 5 against 12 criteria, with a higher
score indicating desirability according to that criterion. Each criterion was weighted from 0.7-1 to
prioritise criterion that were considered the most critical. A description of each criterion, their rankings
and weighting are given in Table 7. The raw scores for each adaptation option are provided in Annex

3.

Table 7. Description of criteria used in the MCA, including their ranking descriptions and weighting.

Criterion Ranking description Weighting
Upfront cost of technologies: The upfront cost of the technologies 1 = expensive; 5 = 0.7
and deployment is too expensive to purchase. inexpensive
Ease of implementation/feasibility: Measures are highly 1 = low feasibility with 0.8
feasible/easy to implement. For example: no/limited policy, many barriers; 5 = high
regulatory, institutional, legal, technical, financial, business, social feasibility with few
and gender barriers. barriers
Implementing, operational and maintenance cost: The long term 1 = unattainable; 5 = 0.7
operational and maintenance costs are attainable. attainable
Sustainability: There is a strong exit strategy, whereby the measure | 1 = low sustainability; 5 0.7
can be sustained over time beyond this once-off project. = high sustainability
Effectiveness and impact: The measure or intervention can 1=low 1
effectively solve problems or realise opportunities derived effectiveness/impact; 5
from climate change adaptation. = high
effectiveness/impact
Relevancy to identified vulnerabilities. 1 =low relevancy; 5 = 1
high relevancy
Size of potential beneficiary groups: The adaptation measure 1 = low number of 0.8
provides direct benefits to a large number of local, community, beneficiaries; 5 = high
district and national beneficiaries. number of
beneficiaries
Social acceptability: Stakeholders will accept, adopt and apply the 1 = low acceptance; 5 1
adaptation measures. = high acceptance
Potential environmental risks: No significant environmental risks. 1 = high risk; 5 = low 1
risk
Institutional capacity: Sufficient institutional absorptive capacity 1 = insufficient 0.8
exists within the implementing agency(ies) to support the capacity; 5 = sufficient
implementation of the measure. capacity
Synergies with other initiatives: The measure builds on past, current | 1 = low synergies; 5 = 0.8
or planned initiatives while avoiding duplication. high synergies
Relevance and alignment: The measure is well aligned with national | 1 = low relevance and 1
development plans and climate policy goals and targets. not aligned; 5 = high
relevance and aligned

Based on their alignments and MCA scorings, the identified adaptation options were structured
around eight Investment Programmes (IPs) that reflect the strategic priorities for achieving a paradigm
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shift towards a resilient food system. These Investment Programmes are listed in Table 8 below and
described in Section 7.

Table 8. Summary of proposed Investment Programmes and activities.

" Investment Programme | Activities

1 | Enabling environment 1.1. Develop an updated national land use plan and local area plans that
strengthened to support support the preservation of farmland and natural ecosystems, and that
local food production promote agricultural production zoning.
through legislation and 1.2. Support the development of improved legislation and task forces to
plans. address praedial larceny.

1.3. Dratft policies that better regulate and promote sustainable tourism.
1.4. Update current food pricing legislation.

1.5. Improve standards and regulations for local food production and
processing.

1.6. Increase the technical and human resource capacity of managing
bodies and extension officers to support producers.

2 | Governmental and civil 2.1. Strengthen cross-institutional coordination and policy coherence to
coordination mechanisms | develop a regulatory system for food security.
enhanced. 2.2. Improve coordination between meteorological, hydrological and

agricultural extension services to determine climate information needs for
producers.

2.3. Promote the development of an overarching farmers’ cooperative.
2.4. Incentivise farmers to sell products to CMC as a central marketing
hub.

3 | Climate and food system | 3.1. Improve data collection and research for agricultural production and
data collection and consumer indicators that can be disseminated to end users across the
research supported to food system.
inform the agricultural
and fisheries sectors

4 | Innovative technologies 4.1. Introduce hurricane-resilient equipment for fisherfolk.
and practices 4.2. Promote and upscale awareness-raising of environmental
mainstreamed to promote | management and restoration practices within communities and fisheries.
the climate-resilience of | 4.3. Promote the restoration and maintenance of marine ecosystems to
the fisheries sector. support fisherfolk.

4.4. Provide training for fisherfolk on sustainable practices, first aid,
navigation and mechanics to increase safety and efficiency.

5 | Innovative technologies 5.1. Upscale the natural resource management of watersheds.
and practices 5.2. Upscale sustainable and low-emission agricultural soil management
mainstreamed to promote | practices.
the climate-resilience of [ '5.3 Develop and promote value chains for the production of local organic
the agricultural sector. fertilisers from disposed food and Sargassum seaweed.

5.4. Promote biological or non-chemical pest control.

5.5. Promote and upscale water-efficient farming practices such as drip
irrigation, hydroponics and aquaponics.

5.6. Promote the provision of climate-resilient crop varieties and livestock
breeds.

5.7. Introduce livestock tracking technologies.

5.8. Promote climate-resilient forage production and introduce
technologies or practices for effective forage processing.

5.9. Promote the use of hurricane- and flood-resistant infrastructure and
practices.

6 | Private investment and 6.1. Strengthen risk insurance and social safety net mechanisms for
Public-Private farmers and fisherfolk.

Partnerships (PPPs) 6.2. Promote skills-based business models that support climate-resilient

promoted to encourage agricultural practices.

the sustainability of 6.3. Introduce infrastructure and equipment to promote the diversification
of local crop products.
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climate-resilient 6.4. Support PPPs to introduce low-emission agro-processing and food
interventions. storage facilities to meet demand.

7 | Training and awareness- | 7.1. Facilitate and promote international knowledge sharing exchange
raising facilitated to programmes and learning opportunities for producers.

promote local production. | 7.2 Provide business management training for farmers and fisherfolk.

7.3. Undertake awareness-raising campaigns that promote agriculture and
fisheries as viable careers within schools.

7.4. Undertake an awareness-raising programme aimed at promoting
backyard gardening and preserving natural ecosystems.

7.5. Undertake an awareness-raising programme to promote the purchase
of locally produced food.

8 | Funding mechanisms 8.1. Mobilise national and global funds to upscale training programmes
mobilised to finance food | and adaptation options.
security resilience 8.2. Establish or support micro-finance and loans for farmers and
interventions. fisherfolk.

8.3. Promote the use of credit unions and village savings and loans
associations (VSLAS) within producer cooperatives.
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7 Description of Investment Programmes and proposed adaptation options

Descriptions of the seven IPs and associated activities to achieving food security through climate
change adaptation are provided in the sub-sections below. For each activity, a description, climate
change rationale, benefits, synergies with other initiatives and overall MCA score are provided.

Investment Programme 1 — Enabling environment strengthened to support local food production
through updated legislation, national development plans and institutional capacity building.

Although the GoAB has recently made progress in incorporating climate change considerations into
policy and legislation, as well as focusing more attention on supporting the agricultural and fisheries
sectors, certain gaps still exist with regards to addressing food security. Many of the existing policies
regarding food security are outdated and do not consider the current and projected impacts of climate
change on the food system.

For the food system to be made resilient to the projected impact of climate change, an enabling
institutional environment is required that is cross-sectoral and considers all potential climate change
impacts and the solutions to addressing them. This Investment Programme is aimed at promoting a
strong enabling environment by targeting legislative and regulatory gaps identified during key
stakeholder consultations, specifically regarding production systems and the natural environments
that support them. By strengthening the institutional environment, IP1 will assist in ensuring the
mainstreaming and sustainability of potential climate change adaptation options targeted towards
strengthening the resilience of the food system. Specific actions include updating existing plans and
policies, developing task forces to address critical challenges affecting the food system, improving
standards and regulations, and increasing the technical and human resource capacity of individuals
within relevant government institutions. IP1 is divided into six specific activities, which described in
Error! Not a valid bookmark self-reference..

Of the activities in this IP, activities 1.1, 1.3 and 1.6 scored the highest on the MCA analysis, scoring
39, 41 and 39 respectively. These higher scores, relative to the other activities, are attributed to the
activities’ alignment with national development plans and climate policy goals as well as their relative
relevancy to identified as having a high priority in the MCA. Activities 1.2 and 1.4 scored the lowest,
with scores of 35 and 36 respectively. For Activity 1.2, this low score can be largely attributed to the
activity’s focus on addressing a non-climatic vulnerability and the relatively small size of the
beneficiary group, whereas the lower score for Activity 1.4 is attributable to fewer synergies with
existing initiatives and a lower relevancy to climate policy goals.
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Table 9. Description of proposed activities under Investment Programme 1.

Activity

1.1. Develop an
updated national
land use plan and
local area plans
that support the
preservation of
farmland and
natural ecosystems,
and that promote
agricultural
production zoning.

Description

The updated national land use

plan and local area plans would
aim at ensuring the preservation
or expansion of land for both
agriculture or functional natural
ecosystems. This would involve
limiting the amount of agricultural
land and/or natural ecosystems
lost to development in other
sectors such as industry,
housing or tourism through better
zoning regulations and the
promotion of more efficient
spatial land use planning.

For agricultural land, the plans
would also include a framework
for agro-ecological zoning, which
would involve the allocation of
different regions across Antigua
and Barbuda for specific crops or
agricultural product types. The
zoning should be informed by a
detailed analysis of the factors
(e.g., climate, soil and terrain)
that affect the identified land
utilisation types. A detailed soil
survey should be undertaken
across the potential agricultural
areas. The University of the West
Indies St Augustine Campus
Food and Agriculture department
could be a potential partner for

Climate rationale and benefits

The updated national land use plan
and local land area plans would assist
in ensuring sufficient land is available

to upscale local agricultural
production in the country. This would
ultimately reduce the reliance of
Antigua and Barbuda on imports —
the availability of which can be
severely impacted by hurricanes or
global shocks.

Agro-ecological zoning across the
country would assist in ensuring crops
or products are grown in
environments that maximise
productivity for each specific crop,
both with regards to the existing
environmental conditions of the
country and the projected climate
change conditions. As a result,
specific crops or products would be
grown in environments in which they
have the highest potential
adaptability. Another benefit of
countrywide agro-ecological zoning is
the promotion of crop specialisation,
with certain crop types grown in
particular zones. This zoning would
reduce competition between farmers
and minimise seasonal surpluses and
scarcities in local production.

Synergies with baseline

Proposed Activity 1.1. aligns with and will

build on the Sustainable Island Resource
Management Zoning Plan (SIRMZP;
2012)%%0, This plan provides for the
designation of contiguous areas that have
adequate agricultural capability to support
agricultural activities, such as crop
production and grazing. The plan is,
however, currently outdated. Updating the
plan to include recent data — specifically
climate change related data — will
enhance the organisation and allocation
of agricultural land in Antigua and
Barbuda. Additionally, detailed local area
plans would account for the specific
requirements and opportunities  of
different localities across both islands.

550 Genivar. 2011. SIRMZ for Antigua and Barbuda (including Redonda).
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this. The potential production
and economic yields of these
utilisation types should also be
considered. Analyses that inform
the plan should be based on
global best practice examples®4°
for agro-ecological zoning and
should consider the impact of
future climate change.

Intact natural ecosystems would
be identified and protected while
already degraded land would be
safeguarded from further
degradation. This should be
supported by the greening of
existing or planned development
areas. This could include the
regulation of a specified density
of trees to be planted per
development type, with a focus
on the use of non-invasive,
native tree species.

The activity would include a gap
analysis of the current land use
planning legislation and
consultations  with  relevant
stakeholders. Workshops would
also be held between
implementing partners to inform
the land use plan and local area
plans.

The preservation of natural
ecosystems — along with the
promotion of green spaces and trees
in developed areas — would enhance
ecosystem functioning and promote
biodiversity and ecosystem services,
such as protection from climate
hazards, improved hydrological
regulation, and the provision of
natural products. These services
support the productivity of agricultural
systems and increase their overall
resilience to the impacts of climate
change. For example, healthy
ecosystems support apiculture by
providing a reliable source of flowers
for bees.

1.2. Support the
development of
improved legislation

The activity would build on and
strengthen current engagements
being undertaken in the country

Although praedial larceny is not
considered a direct impact of climate
change, its severe negative influence

A praedial larceny committee has been
developed in Antigua and Barbuda.
Members of this committee have been

35

549 FAO. 2017. National agro-economic zoning for major crops in Thailand. Available at: https://www.fao.org/documents/card/en/c/d4345425-947a-4bb1-a50e-4bcc2afe910c/
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and task forces to
address praedial
larceny.

to address praedial larceny. This
would include dedicating
resources to updating legislation
aimed at combating praedial
larceny of agricultural and
fisheries products. The activity
would include updating the
current Larceny Act to support
both the effective conviction of
suspects and the cross-sectoral
praedial larceny task force. A
specific praedial larceny
enforcement unit within law
enforcement should be
considered and the legislation
should include a formal
registration system for farmers
and fisherfolk to prevent the sale
of illegally obtained products.

The activity would support the
ongoing assessment of how best
to address praedial larceny and

encourage engagements
between the current and
potential members of the

praedial larceny committee and

impacted stakeholders.. An
assessment of the current
praedial larceny legislation

approaches from other countries
in the Caribbean and across the
globe should be considered to
determine current best practices.

on agricultural and fisheries
livelihoods makes it a considerable
threat to achieving sustainable local
food production. Addressing praedial
larceny — and thereby strengthening
the sustainability of local food
production — will therefore support
the resilience of the entire food
system to climate change.

mandated to investigate where legislation
can be improved, as well as various
implementation options to assist farmers
in the country. The committee has existed
for two years and includes representatives
from the public and private sectors®5!. This
committee will benefit from the primary
goal of Activity 1.2. — to update legislation
to mitigate praedial larceny.

1.3. Draft policies
that better regulate

Under this activity, a policy and
legislative framework would be

Sustainable tourism practices that
support community-based local food

Under Activity 1.3, there is considerable
opportunity for the drafted policies to align

41

551 Annex 1: Stakeholder Consultation Report.
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and promote
sustainable tourism.

drafted to enforce sustainable
practices across the tourism
sector in Antigua and Barbuda.
This would include promoting the
use of traditional locally-
produced food by tourism
enterprises and tourists in a way
that provides benefits to local
communities —  especially
women and marginalised
groups.

The policy and framework will
also enforce the transition away
from tourism activities that
damage marine and terrestrial
ecosystems to ones that are
sustainable, low-emission and
have minimal negative impacts
on habitats that support
agriculture and fisheries
livelihoods.

In identifying gaps and providing
options for addressing
ecosystem- and food-related
challenges within the tourism
sector, this activity would support
the Destination Stewardship
Committee in the development of
sustainable tourism policies. The
approach would be informed by
criteria from Sustainable Travel
International and the Global
Sustainable Tourism Council.

production would reduce carbon
emissions resulting from the high
amounts of imported food and
increase the economic viability of
local agricultural and fisheries
livelihoods by providing more market
guarantees.

The reduced degradation of both
terrestrial and marine ecosystems —
through more sustainable tourism
practices — would support both
biodiversity and ecosystem services,
including those services that sustain
agricultural and fisheries livelihoods.
These include pollination services,
hydrological regulation, storm
protection and increased fish stocks.
This will ultimately increase the
resilience of the agricultural and
fisheries sectors to the additional
impacts of climate change.

with ongoing initiatives for sustainable
tourism, such as the Vvillage-based
programme. This programme assists in
identifying community-level assets and
resources and provides guidance on
business plan development to improve
market access, such as linking local
enterprises with hotels and cruise ships.
Community-managed establishments,
such as the Wallings Nature Reserve, can
be referenced as best practice illustrating
how tourism and conservation can work
collaboratively to better regulate and
promote sustainable tourism352,

There is currently an inter-agency
Destination  Stewardship  Committee
being established in Antigua and
Barbuda. The aim of this committee will be
to address sustainable tourism challenges
through  policy development. The
committee will include representatives
from the relevant government agencies
and private sector stakeholders.

552 Annex 1: Stakeholder Consultation Report.
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1.4. Update current
food pricing
legislation.

This activity would update the
current pricing legislation of both
imported and local foods. This
would include the omission or
addition of certain imported items
based on the current demands of
the country.

The approach for this activity
would include a gap assessment
of the current legislation and
discussions between relevant
stakeholders on entry points for
updating food pricing legislation.

Better price regulations for locally
produced food — which is currently
not regulated — would help reduce
competition between farmers and
fisherfolk, Regulated pricing would
also make local food more
competitive with imported products.
More affordable local food would
benefit consumers, driving a greater
demand for locally produced goods.
This would support local production
livelihoods, improving producers’
capacity to adapt to climate change
shocks. Moreover, the country as a
whole would be less dependent on
imported foods.

1.5. Improve
standards and
regulations for local
food production and
processing.

Under this activity, a regulatory
framework and enabling testing
facilities would be established to
improve current food production
standards to be more aligned
with regional and/or international
standards. These standards
would focus on food safety and
quality but would also ensure
environmentally, socially and
low-emissions conscious food
production. Considerations for
safeguarding food production
and processing from the impacts
of  climate-related hazards
influenced by projected climate
change would also be
considered.

The regulation of food production and
processing to meet international
standards would make local foods
more appealing to local and tourist
markets. This would assist in
increasing the competitiveness of
locally produced foods, thereby
supporting local production
livelihoods and decreasing the
country’s reliance on imported foods
(which are already regulated).

Another element of this framework
would be to ensure environmental
sustainability and social equity
standards are met, which would be
aimed at promoting practices that are
low-emission, not harmful to the
environment, and fairly represent all
social groups, including women.

Updating the current food pricing
legislation would assist in improving the
outdated Distribution and Price of Goods
Act from 195858, The Act does not
provide for imported food, particularly food
that is of high demand in Antigua and
Barbuda. In addition, the Act does not
include standards and regulations for food
production and processing. Updating the
current legislation will, therefore, link with
the inclusion of regulations for production
and processing (Activity 1.5) under the
Distribution and Price of Goods Act.

36
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553 GoAB. 1958. The Distribution and Price of Goods Act.
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The activity would involve a study
on current food production and
processing standards as well as
regional and global best
practices. Current production
and processing testing capacity
and gaps would also be
assessed and identified. Where
possible, testing facilities would
be established in existing
establishments or institutions
and — following the
development of testing
standards — would be supported
through  capacity-building  of
individuals to provide testing
services.

Additionally, the promotion of climate
change adaptation practices under
the standards and regulations will
increase the overall resilience of the
food production and processing
systems within Antigua and Barbuda.

1.6. Increase the
technical and
human resource
capacity of
managing bodies
and extension
officers to support
producers.

Under this activity, the technical
capacity of MAFBA and its
extension officers would be
strengthened through training,
with a focus on increasing their
knowledge of climate change
adaptation options. This would
be preceded by a gap
assessment to determine what
capacity building would best
serve farmers and fisherfolk.

Another considerable capacity
shortfall is limited human
resources within MAFBA and
other governing bodies. This
could be addressed through the
prioritisation of budget allocation
towards these roles, combined

Strengthened technical and human
resource capacity within managing
bodies — particularly regarding
extension officers — would assist in
promoting climate change adaptation
practices across producers.
Additionally, regulations would be
better enforced, ensuring that natural
resources are sustainably used and
managed.

In order to increase the technical and
human resource capacity of relevant
stakeholders, the MAFBA and its
extension officers can collaborate with the
Community Development Division (CDD)
under the Ministry of Transformation,
Human Resource Development, Youth
and Gender Affairs who are already
mandated with increasing community
capacity and training. In addition, the CDD
already provides capacity training to
government staff and community
leaders®%4. Training can be extended to
other managing bodies and extension
officers.

39

554 Annex 1: Stakeholder consultation Report.
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with the above technical capacity
building to upskill individuals
within the ministry.  Another
potential option for increasing
human resource capacity is
advertising funded university
degrees for agricultural
extension services to capacitate
existing officers  within the
Agricultural Extension Division
and to increase the pool of skilled
individuals that could be
incorporated in the future.




Antigua and Barbuda Food Security Sectoral Adaptation Plan 119

Investment Programme 2 — Governmental and civil coordination mechanisms enhanced.

GOAB has demonstrated a desire and ability to undertake inter-ministerial coordination
towards addressing various developmental challenges. This is shown through a number of
cross-sectoral task forces and technical advisory committees®®. Although there has also been
some degree of coordination between GoAB and civil society — specifically in relation to
farmers and fisherfolk — some gaps in coordination still exist that impact the achievement of
a climate change resilient food system. Intra-governmental communication and coordination
between government institutions and civil society are critical to ensuring buy-in from each
stakeholder group and that all climate change priorities are met. Multi-stakeholder buy-in and
input will therefore ensure that the proposed climate change adaptation options are relevant
and sustainable in the long-term.

The second Investment Programme Is aimed at strengthening coordination between and
within government and civil society to address several direct challenges to the food system
and to support on-the-ground climate change adaptation options that improve food security.
This Investment Programme therefore contributes to the resilience of the food system by
improving coordination mechanisms that support the food system’s overall robustness,
flexibility and adaptability. This would be achieved by establishing cross-sectoral committees,
developing a national farmers’ cooperative, and improving linkages between extension
officers, statutory bodies and producers. Four activities are proposed for IP2, which are
described in Table 10.

All activities in IP2 scored relatively high as a result of their comparatively low costs and high
potential effectiveness. Of the above activities, Activity 2.1 received the highest MCA score of
44 which is 5-6 points higher than the other activities in this Investment Programme. The
relatively high score for Activity 2.1 can be attributed to its relevancy to national development
plans and climate policy goals as well as its high relevancy to identified priority vulnerabilities.

555 Annex 1: Stakeholder Consultation Report.
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Table 10. Description of proposed activities under Investment Programme 2.

Activity

2.1. Strengthen cross-
institutional
coordination for food
security.

Description

Under this activity, coordination
between key government and non-
governmental institutions would be
strengthened to support low-emission

and climate-resilient interventions that
promote food security. This
coordination  would involve the

development of a committee on food
security that would prioritise the use of
each institution’s specific strengths and
expertise. The committee would be
responsible for coordinating the
planning, implementation and exit
strategy of climate change adaptation
interventions and for making proposals
for policy and/or regulation changes
that support food security. The
committee would include
representatives from, inter alia, the
DoE, MAFBA, ABMS, Nutrition Unit,
Ministry of Foreign Affairs, Trade and
Immigration, Ministry of
Transformation, Human Resources
Development, Youth and Gender
Affairs, Ministry of Tourism, Investment
and Economic Development, Barbuda
Council, IICA, GARD, CARDI, FAO,
Chamber of Commerce and Industry,
and various production cooperative
societies. The committee should
additionally ensure that it has female
representation of at least 30%.

This activity would include meetings
and workshops to establish the

Climate rationale and benefits

Cross-institutional coordination is
necessary to ensure the needs and
vulnerabilities of all relevant sectors
regarding climate change and food
security are met. Moreover, the
combination of strengths and expertise
from a diverse set of stakeholders would
maximise the potential of finding robust
solutions to challenges and would assist in
preventing the duplication of efforts. A
multi-stakeholder approach would
additionally ensure accountability across
the committee members.

Synergies with baseline

Activity 2.1 will be strengthened by
utilising Antigua and Barbuda’s
national adaptation plan (NAP) GCF
Readiness proposal in which the
DoE stated its intention to use the
integrated environmental
governance and coordination
framework to enable better cross-
sectoral coordination. This
framework includes provisions for
the public sector, CSOs, academia,
the private sector and donors.
Representatives from, inter alia, the
DoE, MAFBA, ABMS, Nutrition Unit,
Ministry of Foreign Affairs, Trade
and Immigration, Ministry  of
Transformation, Human Resources
Development, Youth and Gender
Affairs, Ministry  of  Tourism,
Investment and Economic
Development, Barbuda Council,
IICA, GARD, CARDI, FAO, Chamber
of Commerce and Industry, and
various production  cooperative
societies can be included in the

framework to strengthen cross-
institutional coordination for food
security.

MCA

score
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committee and ensure buy-in from its
representatives. A detailed mandate
and list of responsibilities would also be
drafted.

2.2. Improve
coordination between
meteorological,
hydrological and
agricultural extension
services to determine
climate information
needs for producers.

Communication between the ABMS,
APUA and MAFBA would be enhanced
to ensure that the specific climate and
hydrological information requirements
of farmers, fisherfolk and MAFBA are
relayed to the ABMS and APUA’s
hydrological department. The main
stakeholders within MAFBA would
include both the Statistical Research
and Information Technology (SRIT)
division and agricultural and fishery
extension officers. Coordination is
necessary with the SRIT division to
strengthen and complement current
information and research generation
within this division with detailed and up-
to-date climate and hydrological data.
Extension officers are relevant as they
are the main platform through which
government institutions communicate
with farmers and fisherfolk, allowing for
the transmission of important data and
information to producers and improved

understanding of their information
requirements. In addition to
determining the information
requirements of the end-users,

coordination between the two
institutions would also aim to determine
the most efficient method of
communicating climate and
hydrological data generated by the
ABMS and APUA to farmers and
fisherfolk.

Enhanced coordination between ABMS,
APUA and MAFBA, and the resultant
improved understanding of the specific
climate and hydrological information
requirements of end-users would ensure
that farmers and fisherfolk have the most
applicable information possible to make
informed decisions regarding food
production. This would also ensure that
adaptation options to improve farming and
fishery production can be tailored to
respond timeously and efficiently to
climate change conditions and impacts,
particularly with regards to water scarcity.

To date, there have been limited
initiatives developed to enhance the

coordination between
meteorological, hydrological and
agricultural  extension  services.
Activity 2.2 will enable the

establishment of this coordination to

better understand climate
information needs for food
producers.

39
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The activity could potentially involve the
development of a memorandum of
understanding that highlights the
responsibilities and method  of
communication to be used between
ABMS, APUA and MAFBA.
Communication mechanisms between
the institutions will build on existing
systems, which will be enhanced
through cross-institutional discussions
to determine the preferred approach.

2.3. Promote the
development of an
overarching farmers’
cooperative.

This activity would involve developing
and implementing a sustainable
national farmers’ cooperative that
incorporates all agricultural producer
groups. The initial establishment of this
cooperative would need to: i) be
supported by a stable legal
environment; ii) be initiated by a
dedicated leader; iii) have the technical
and financial support of government; iv)
ensure farmer understanding and
participation; and v) have appropriate
support from  professional non-
government institutions. The
cooperative would aim at: i) ensuring
farmers have a platform to voice their
concerns; ii) promoting technical
capacity building and training amongst
members; iii) sharing larger facilities or
resources that individual farmers are
unable to purchase themselves; iv)
providing farming equipment at
reduced prices; v) promoting better
coordination of crop  production

A functioning farmers’ cooperative would
address the insufficient coordination and
competition  between farmers that
currently limit the expansion of local
agricultural production. Such a
cooperative would substantially increase
the capacity for farmers and the
agricultural sector to adapt to climate
change by quickly identifying the needs of
farmers, addressing overarching
challenges to the sector, and sharing
critical infrastructure and resources that
are necessary for upscaling production.
This would make livelihoods more stable
and therefore more technically and
financially capable of adapting to climate
change impacts. The cooperative would
also be used to facilitate training and
awareness-raising on climate change
adaptation options.

The development of an overarching
farmers’ cooperative can draw from
lessons learned from the
establishment of several small
farmer associations, such as, inter
alia, the Antigua and Barbuda Small
Ruminant Breeders Cooperative,
the Antigua and Barbuda Poultry
Growers Association, and the
Antigua and Barbuda Beekeepers
Cooperative Society>%¢, Once the
farmers’ cooperative has been
developed, incentives can be
provided to farmers to sell their
products to the CMC (Activity 2.4)
and a specific funding source can
established for each member group.

40
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between farmers to reduce
competition; vii) resolving conflicts
between different farming groups; and
viii) providing loan or micro-finance
opportunities  for  farmers.  The
cooperative would also enable an
effective  and inclusive  farmer
registration system.

Steps to forming a farmers’ cooperative
would include: i) undertaking a needs
assessment to determine priorities for
the cooperative; ii) identifying a
potential leader to initiate the
cooperative; iii) establishing a steering
committee who would develop a
business plan and constitution, which
includes female representation; iv)
holding a formation meeting to select a
board of directors; and v) advertising
the cooperative and registering
members.

2.4. Incentivise
farmers to sell
products to the CMC
as a central marketing
hub.

Activity 2.4 would involve engaging with
farmers across all production groups —
possibly through the national farmers’
cooperative in Activity 2.3 — to
prioritise the sale of products to the
CMC as per its original mandate. This
would involve a needs assessment to
determine what challenges currently
prevent farmers from selling to the
CMC as well as what changes would
need to be made within the CMC to
accommodate this transition. Based on
this assessment, specific steps would
be developed to establish a lasting
relationship between farmers and the
CMC that is beneficial to both parties.

Similarly to the farmers’ cooperative under
Activity 2.3, re-establishing the CMC as a
central marketing hub would assist in
regulating the production of agricultural
goods and reducing direct competition
between farmers, as all farmers would be
provided with equal market opportunities
through the CMC. This would also assist
in reducing seasonal surpluses and
scarcities by maintaining a more complete
database of current demand that can be
communicated to farmers. Individual
farmers would also benefit from a
guaranteed market and access to storage
and processing facilities that they would
otherwise not be able to afford.

37
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Purchasers such as wholesalers,
hotels and restaurants would also be
engaged with to establish a new
relationship with the CMC to allow them
to purchase produce, in bulk, through
this cooperation. Standards and
regulations in food production and
processing developed in Activity 1.5
would assist in ensuring products sold
through the CMC are of a quality
capable of competing with imported
goods and that meets consumers’
demands. This activity should also
consider avenues for investment into
storage and processing facilities that
fall under the CMC and that are
accessible to farmers.
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Investment Programme 3 — Climate and food system data collection and research supported
to inform the agricultural and fisheries sectors.

Notable gaps in detailed data and information availability currently exist in some aspects of
Antigua and Barbuda’s food system, both with regards to food production sectors and food
consumption. Areas where these data gaps exist include, inter alia, agricultural soil fertility,
agricultural production amounts, specific or quantified impacts of climate hazards on
production, crop distribution across the islands and consumer trends. Limitations in this data
hinders the ability of decision-makers to develop informed and effective strategies for
addressing the impacts of climate change and other challenges on the food system.

Under the third Investment Programme, data collection and research would be improved to
target identified information gaps regarding food security and the impact of climate change.
The dissemination of this information would also be strengthened to ensure it is accessible to
end-users. Investment Programme 3 includes one activity, namely ‘Improve data collection
and research for agricultural production and consumer indicators that can be disseminated to
end users across the food system’, which is described in Table 11. This activity has a relatively
high MCA score of 40 owing to its high relevancy to identified vulnerabilities, potential
effectiveness and high synergies with existing initiatives and priorities.
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Table 11. Description of proposed activities under Investment Programme 3.

Activity

3.1. Improve data
collection and
research for
agricultural production
and consumer
indicators that can be
disseminated to end
users across the food
system.

Description

This activity is aimed at filling information
gaps within the food system that would
inform agricultural and fisheries production
and track trends in local food production
and consumption. Potential information
gaps include agricultural crop production
across the islands, soil fertility, spatial
vulnerability to climate change, consumer
food preferences and information on the
extent of NCDs. This information would be
disseminated to relevant the end users
across the food system.

Within MAFBA, a gap analysis of the SRIT
division’s current capacity would be
undertaken. Based on this assessment, a
strategy would be developed to support the
division in achieving its mandate for
agricultural data collection.

Under this activity, citizen science avenues
would be encouraged as a cost-effective
method of data collection. This could
include, for example, voluntary logging by
individuals of Sargassum seaweed blooms
to track its distribution in real time, which
could then be used to warn fisherfolk.

As part of the activity, specific data gaps
within the food system — with a focus on
production sectors — would be assessed.
NGOs such as CARDI would be engaged
with to determine sustainable methods of
data collection that can be maintained in
the long-term.  Finally, knowledge

Climate rationale and benefits

Improved data collection and research would
allow producers and decision-makers to
make better informed strategic decisions
regarding climate change adaptation that
enhances local food production and use.

Synergies with baseline

Antigua and Barbuda has limited
ongoing initiatives for data collection
and research on agricultural
production and consumer indicators
for distribution to decision-makers
and other end users. Avenues for
undertaking this research exist,
including through CARDI; however,
the financial and human capacity is
limited.
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management and information
dissemination  systems  would be
developed that build on existing systems
and meet the needs of end users.
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Investment Programme 4 — Innovative technologies and practices mainstreamed to promote
the climate resilience of the fisheries sector.

Fisherfolk in Antigua and Barbuda are exposed to climate hazards such as hurricanes and
storm surge that impact their safety and threaten their livelihoods by reducing catch amounts
and resulting in equipment losses. These impacts are predicted to worsen under projected
climate change, which would increase the vulnerability of fishery livelihoods and ultimately
impact the resilience of local food production.

Under the fourth Investment Programme, on-the-ground interventions that specifically address
the impacts of hurricanes and storm surge on fisherfolk in Antigua and Barbuda would be
addressed. These interventions would focus on: i) protecting and restoring marine ecosystems
that support fish production and provide protective services; ii) introducing equipment that
increases fisherfolk safety and reduces catch losses; and iii) training to improve fisherfolk
safety, efficiency and sustainability. Three activities are included in IP4, which are described
in Table 12.

Activities 4.2, 4.3 and 4.4 of IP4 received the highest scores according to the MCA of 39, 40
and 37 respectively. These relatively higher scores are attributable to lower implementation
costs, the relevancy of the activities to identified climate change vulnerabilities and synergies
with other initiatives.
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Table 12. Description of proposed activities under Investment Programme 4.

Activity

‘ Description

4.1. Introduce
hurricane-resilient
equipment for
fisherfolk.

Under this activity, equipment that
increases the resilience of fisherfolk and
their livelihoods to increasingly frequent
high-category  hurricanes would be
promoted and introduced. This equipment
could include more resilient boats with
stronger motors that not only allow
fisherfolk to move beyond the island shelf,
but that are also more capable of
withstanding storms. Other potential
equipment options include biodegradable
fish traps that reduce ghost fishing or
tracking technologies that allow fisherfolk
to locate traps that have been lost during
storms or through piracy.

Equipment could initially be introduced
through government or climate finance
funded pilots to demonstrate their
efficiency and provide a case for
investment by the private sector.

Climate rationale and benefits

This activity would address the direct

impacts of hurricanes and storms on
fisherfolk thereby increasing their adaptive
capacity to projected climate change.
Storm-resistant boats and engines, will not
only allow fisherfolk to fish the pelagic
waters beyond the island shelf, thereby
diversifying their catch, but the fisherfolk will
also be safer from winds and storm surge
related to storms and hurricanes.

Biodegradable traps reduce the amount of
ghost fishing — whereby traps are lost
through storm damage and result in un-
harvested fish losses. Fish are able to
escape these traps, ultimately reducing the
number of fish lost from the population.
Non-biodegradable traps installed with
tracking systems would allow fisherfolk to
recover their traps, reducing catch and
equipment losses from storms and
hurricanes.

Synergies with baseline

One of the functions of the Antigua and

Barbuda Fishermen Cooperative Society
(ABFCS) is to provide fuel and equipment
to fisherfolk at lower prices, made
possible through bulk purchases®’.
Through this role, the distribution of
hurricane-resilient equipment can be
promoted through the ABFCS.

4.2. Promote and
upscale awareness-
raising of
environmental
management and
restoration practices
within communities
and fisheries.

Under this activity, marine ecosystem
resource users including fishing
communities and individuals within the
fisheries sector as a whole — would be
engaged with to promote and upscale the
adoption of practices that preserve critical
coastal and marine ecosystems that
support  fish  populations, including
mangroves, beaches, coral reefs and
seagrass beds. This would include
awareness-raising on the importance and

This activity would contribute to improving
the management and overall health of
coastal and marine ecosystems that are
critical for supporting ecosystem services
such as fish stock replenishment and the
protection of landing sites for fisherfolk.
This would ultimately contribute to
increasing the robustness and resilience of
the fisheries sector to climate change
hazards. The activity would also ensure the
effectiveness of Activity 4.3 by encouraging

Awareness-raising within  communities
and fisheries can be conducted through
the Environmental Awareness Group
(EAG). This group is already involved in
promoting the sustainable use of natural
resources in Antigua and Barbuda.

39
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benefit of ecosystem services for the | community participation in restoration

fisheries sector, as well as training on | interventions which would contribute to the

sustainable alternative fishing practices. | long-term sustainability of these

Additionally, a number of individuals within | interventions.

fishing communities would receive training

on ecosystem restoration, rehabilitation

and management to create a sense of

ownership to the protection of these

ecosystems. This training would be

targeted at capacitating community

members to enable their participation in

the ecosystem restoration and

maintenance interventions detailed under

Activity 4.3.
4.3. Promote the Protective marine ecosystems, including | The restoration and protection of | The coral reef restoration project is | 40
restoration and mangroves, coral reefs and seagrasses, | ecosystems would increase the provision of | currently under implementation by the
maintenance of marine | would be restored and maintained under | ecosystem services such as providing | Elkhorn Marine Conservancy®%®. The
ecosystems to support | this activity to support fish production, | nurseries for fish — which increases fish | project involves extracting fragments of
fisherfolk. fisherfolk safety and protect equipment | stocks — and protection of coasts from | healthy coral, which is then transplanted

from storms and hurricanes. This would | hurricanes. These services would increase | and grown in degraded reef systems. The

include proven restoration techniques for | the potential catch for fisherfolk, increase | Conservancy is also exploring innovative

coral reefs and mangroves. Additionally, | fisherfolk safety and reduce economic | solutions toimproving the success rate of

mangrove creeks that can be used to store | losses through damaged equipment during | restoration activities. Activity 4.3 will

boats during storm events would be | hurricanes and storms. Additionally, the | contribute to scaling this project up to

maintained by removing debris, cutting | maintenance of mangrove creeks will | support fisherfolk.

back branches in a sustainable way and | provide safe docking areas for fishing boats

removing excess sediment. Restoration | and reduce equipment losses from

activities would build on existing | hurricanes.

restoration initiatives and promote local

participation by capacitating fisherfolk and

their families with equipment and training

to undertake maintenance activities.
4.4. Provide training The provision of climate-resilient | Capacity building through training on | The FAO is involved in implementing the | 37
for fisherfolk on equipment and the restoration of | sustainable practices would support | GEF funded project entitled, ‘Climate
sustainable practices, | protective ecosystems in Activities 4.1 and | ecosystem health and increase | Change Adaptation in the Eastern

first aid, navigation

4.2 respectively would be complemented

ecosystems’ resilience to climate change.

Caribbean Fisheries Sector®®®, The aim

558 Elkhorn Marine Conservancy. 2022. Coral reef restoration. Available at: https://www.emcantigua.org/projects/reef-restoration
559 FAO. 2019. Climate Change Adaptation in the Eastern Caribbean Fisheries Sector. Available at: https://iwlearn.net/resolveuid/74fdef09-1434-4c2d-bbe5-aa3e59e57827
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and mechanics to
increase safety and
efficiency.

under this activity by an increase in
technical training for fisherfolk. This
training would focus on climate-resilient
and sustainable fishery practices.
Additionally, training that increases the
safety and efficiency of fisherfolk would be
provided, including training on first aid,
navigation, mechanics and on the
maintenance of equipment and practices
introduced in Activity 4.2 and 4.3.

This would promote the maintenance of fish
stocks, which would in turn benefit fisherfolk
and increase food production in the
fisheries sector. Additionally, training that
enhances fisherfolk training and supports
climate-resilient equipment and practices
would reduce storm- and hurricane-related
damage and loss of life..

of the project is to increase the resilience
of the Eastern Caribbean fisheries sector
— including Antigua and Barbuda —
through the introduction of adaptation
measures and the mainstreaming climate
change considerations into fisheries
governance. The activities involved in
this process include, inter alia, building
the technical capacity of fisherfolk to
practice sustainable and safe fishing.
Activity 4.3 will build on this project using
its training mechanisms and initiatives,
and upscaling these to areas that have
not been included in the project.
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Investment Programme 5 — Innovative technologies and practices mainstreamed to promote
the climate-resilience of the agricultural sector.

Farmers in Antigua and Barbuda are severely impacted by droughts and hurricanes, which
critically reduce crop and livestock production. These climatic hazards additionally result in
equipment and/or financial losses, which — in combination with non-climatic challenges such
as high labour costs, soil infertility and praedial larceny — threaten the sustainability of these
livelihoods. Projected climate change is expected to result in more severe droughts, higher
temperatures and more intense hurricanes, which will further exacerbate the vulnerability of
the agricultural sector.

The fifth Investment Programme is focussed on increasing the resilience of the agricultural
sector to climate change as well as non-climatic baseline drivers that prevent the achievement
of a resilient sector. This would be accomplished through on-the-ground interventions such
as, inter alia, enhancing ecosystem functioning to support the provision of ecosystem services,
soil management, biological pest control, climate-smart agricultural techniques, hurricane-
proof infrastructure, forage production and processing and livestock tracking technologies.
Eight activities are proposed to contribute to the achievement of IP5, which are described in
Table 13.

The two highest scoring activities according to the MCA are activities 5.2 and 5.4 which both
have a score of 44. These high scores are attributable to their effectiveness, relevancy to
identified vulnerabilities, relatively low implementation costs and synergies with other
initiatives. Activities 5.3 and 5.6 received the lowest MCA scores in this IP of 32 and 31
respectively. These lower scores are related to relatively small beneficiary groups and limited
relevancy to climate change vulnerabilities.
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Table 13. Description of proposed activities under Investment Programme 5.

Activity

Description

Climate rationale and benefits

Synergies with baseline

emission agricultural
soil management
practices.

upscaled to improve soil fertility, structure
and soil moisture retention. This includes
mulch layering practices and the use of
locally produced organic fertilisers and
mulch (Activity 5.3).

increase soil quality and therefore result in
increased and sustained agricultural
production. Proper mulching would also
improve water retention in the soil and
enhance the resilience of crops to
increasingly severe droughts.

Caribbean Small Island Developing
States (SIDS) multi-country  soil
management initiative for integrated
landscape restoration and climate-
resilient food systems®61, The project’s
aim is to utilise updated country and
regional soil data and knowledge —

5.1. Upscale the Under this activity, natural ecosystems | Improved watershed management would | The [ICA is involved in the | 42

natural resource within watersheds on both Antigua and | increase  the  ecosystem  services | implementation of the Caribbean

management of Barbuda would be managed to increase | provided.. This includes improved water | Biodiversity Fund Ecosystem-Based

watersheds. hydrological regulation and soil stability. | infiltration that increases groundwater | Adaptation Facility’s vetiver grass
This would include: i) clearing of debris | recharge, thereby improving water | project — ‘Strengthening Coastal and
from creeks to make them more accessible | availability for farmers during dry periods. | Marine Climate Resilience through
for farmers and other water users; ii) | Soil stabilisation through the revegetation | Upland and Coastal Ecosystem-Based
clearing invasive plant species that restrict | of degraded areas would additionally | Adaptation and Community
access to streams and reduce water | reduce erosion and soil loss, increasing | Engagement®® — which aims to
availability; and iii) restoring degraded | soil fertility and limiting the sedimentation | increase the production of vetiver grass
areas with natural vegetation or species | of surface water sources. in Antigua and Barbuda. Vetiver grass
that are proven to assist in slope contributes to watershed health by
stabilisation such as vetiver grass. These reducing soil erosion and purifying
interventions would be undertaken through runoff. While this project is located
participation with local communities and along the Cook’s Landfill area in
through government or environmental Antigua and Barbuda, Activity 5.1 can
finance funding mechanisms. To support upscale the project’s concept to other
the implementation and maintenance of areas of the country to improve natural
these interventions, communities would resource management.
receive training on restoration and invasive
plant removal.

5.2. Upscale Under this activity, proven soil | Improved soil management through | Activity 5.2 will draw on the GEF project | 44

sustainable and low- management technigues would be | mulching and fertiliser techniques would | entitled ‘CSIDS-SOILCARE Phasel:

560 ||CA. 2020. Strengthening Coastal and Marine Climate Resilience through Upland and Coastal Ecosystem-Based Adaptation and Community Engagement.
561 EAQ. 2021. CSIDS-SOILCARE Phasel: Caribbean Small Island Developing States (SIDS) multicountry soil management initiative for Integrated Landscape Restoration
and climate-resilient food systems. Available at: https://www.thegef.org/projects-operations/projects/10195
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The activity would involve an assessment
of local and international best practices on
soil management. Additionally, farmers will

including on soil carbon — to make
informed decisions regarding
sustainable soil and land management

receive training on identified soil for agricultural activities, advancing the

management techniques, including climate agenda in Small Island

fertiliser  application and  effective Developing States (SIDS).

mulching.
5.3. Develop and Locally produced fertiliser has the potential | Along with the benefits of providing | Sargassum seaweed has been | 42
promote value chains to generate additional livelihoods through | increased nutrient inputs to agricultural | successfully transformed into fertiliser
for the production of the local production of compost from | soils, mulching using discarded food would | in numerous places across the globe,
local organic fertilisers | discarded food and the harvesting of | assist in creating a closed nutrient loop by | including within the Caribbean such as
from disposed food Sargassum seaweed from beaches. These | returning food nutrients into agricultural | in St Lucia. The GOAB is already
and Sargassum fertiliser sources would additionally assist | soils. This closed loop would additionally | investigating avenues to harvest the
seaweed. in reducing the amount of discarded food | reduce greenhouse gas emissions through | seaweed and use it as a fertilisers2,

in the country and the presence of | the reduced accumulation of food waste in | This has been successfully tested at

Sargassum seaweed on beaches, | landfills. The use of Sargassum seaweed | research centres such as CARDI®S®3,

respectively. would reduce the current challenge of | This SAP activity would therefore

excessive seaweed deposition on | support and expand on existing

The activity would include a feasibility | beaches, thereby increasing the potential | planned initiatives.

study and value chain assessment of | of these beaches to be used for tourism

potential organic fertilisers and their | and other activities.

impacts on crop production. For example,

the potential presence of heavy metals in

Sargassum seaweed and its effects on

crops would require initial investigation.

Following the completion of the value chain

assessment, fertiliser production livelihood

opportunities and processing facilities

would be established and supported by

technical training of individuals.
5.4. Promote biological | Under this activity, the current use of | The primary benefit of this activity is | To date, there have been no plans, | 32

or non-chemical pest
control.

chemical pesticides will be addressed by
promoting biological control or non-
chemical pesticides to aid crop production.
This would include a feasibility study to

reduced pollinator loss from chemical
pesticides, including both natural and
commercial bees. Given the critical role of
pollinators, the mitigation of negative

programmes or strategies for the
development and distribution  of
biological alternatives to chemical

562 Antigua Observer. 2020. Rethinking sargassum: Gov't hopes to transform the stinking seaweed into fertiliser. Available at: https://antiguaobserver.com/rethinking-sargassum/
563 Annex 1: Stakeholder Consultation Report.
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determine the most appropriate methods | impacts on pollinators increases the health | pesticides. Activity 5.3 will be the first
for Antigua and Barbuda, based on | and therefore resilience of both natural and | initiative in this regard.
regional findings and best practices for | agricultural systems that depend on the
pest control. These practices would then | services animals such as bees provide.
be mainstreamed through the inclusion of | The country’s growing apiculture industry
these practices in food production | would also become more resilient through
standards and regulations (Activity 1.5), | reduced pesticide use and improved
awareness-raising  programmes, and | commercial bee health.
technical training for farmers.
Another benefit of using biological control
is preventing the proliferation of pesticide-
resistant pests, which makes pest control
increasingly difficult and expensive for
farmers.
5.5. Promote and Under this activity, proven practices that | Improved water use efficiency under this | While the application of aquaponics has | 44

upscale water-efficient
farming practices such
as drip irrigation
hydroponics and
aguaponics.

increase water use efficiency would be
invested in and upscaled across the
country.  These  practices include
inexpensive options such as sub-surface
and drip irrigation, as well as other options
including hydroponics and aquaponics
which are already being adopted by some
farmers and individuals. The activity would
build on existing initiatives to train farmers
on the use of these options and seek
avenues for providing the needed
equipment.

activity would increase the resilience of
farmers to increasingly severe drought
conditions in the country. This would
ultimately increase crop production and
local food availability, thereby supporting
national food security.

been explored in Antigua and Barbuda,
investment in this technology within the
country remains insufficient. The AF
project entitled, ‘Innovative
Technologies for Improved Water
Availability to Increase Food Security in
Antigua and Barbuda’®¢* aims to ensure
the availability and use of ground or
surface water for agricultural purposes
by using innovative technologies such
as hydroponics — which Activity 5.4
aims to promote. The project will deliver
this objective through two components,
namely: i) testing the use of innovative
technologies to increase the availability
of water for agriculture; and i)
developing standards and policy to
ensure sustained availability of water
for agriculture. Activity 5.5 will build on
this ongoing project’'s aim to promote

564 Adaptation Fund. 2020. Innovative Technologies for Improved Water Availability to Increase Food Security in Antigua and Barbuda.
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the sustained availability of water for
agriculture.

The Agricultural Extension Division and
GARD Centre are also currently
involved in training farmers on the use
of drip irrigation and hydroponics.

5.6. Promote the
provision of climate-
resilient crop varieties
and livestock breeds.

Drawing on best practices and lessons
learned from the country and the larger
Caribbean region, this activity would aim to
introduce and/or promote the use of
appropriate crop varieties and/or livestock
breeds that are adapted to droughts, high
temperatures and hurricane conditions.
This activity would include an assessment
of the varieties and breeds available in the
country and region. It would investigate
avenues to investin and provide seeds and
livestock to farmers, and raise awareness
amongst farmers on the options available
and their use. Strengthening the existing,
and establishing new seed banks should
also be investigated. This should include
the development of indigenous seed
varieties and explore seed swapping
avenues for farmers. Similar livestock
genetics swapping programmes could also
be investigated to promote the proliferation
of genetically diverse and resilient
livestock breeds.

Increasing the provision of climate-resilient
crop varieties and livestock breeds would
reduce farmers’ production losses from
droughts, high temperatures or hurricanes,
ultimately  increasing their adaptive
capacity. . This in turn would increase the
quality and quantity of locally produced
food, increasing food security across
Antigua and Barbuda. Establishing a
sustainable seed bank and seed or
livestock swapping programmes would
ultimately require a lower long-term
investment by the GoAB and result in
farmers not having to pay more expensive,
globally-determined  agricultural  input
prices.

CARDI is involved in the identification of
climate-resilient and beneficial plant
varieties. A seed bank is kept at the
CARDI facility which is enforced against
hurricanes and moisture to preserve the
seeds. This programme ensures that
Antigua and Barbuda will have a
readily-available supply of climate-
resilient seeds to support the recovery
of crop production in the event of an
extreme climate event.

The resilience of livestock production in
Antigua and Barbuda has been
improved through the introduction of
drought-resilient cattle, goats and
sheep breeds which have been brought
in from South Africa. Activity 5.5. will
contribute to the above-described
ongoing initiatives.

40

5.7. Introduce livestock
tracking technologies.

This activity would see the introduction of
tracking technologies to reduce livestock
losses from praedial larceny and the
release of livestock during hurricanes.
Trackers would be applied to a small
number of livestock within the herds of
farmers registered under Activity 1.2. The
trackers would be applied in such a way as

By allowing farmers to better track their
herds, livestock losses would be
considerably reduced. This pertinent given
the considerable livestock losses resulting
from praedial larceny and the
escapelrelease of livestock  during
hurricanes. Overall, local production would
be supported which would increase the

Activity 5.7 will be a new initiative in
Antigua and Barbuda as there are
currently no active livestock tracking
projects in the country.

31
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to ensure they are not easily detected or
removed by livestock thieves. This activity
would involve a detailed assessment of
potential and affordable tracking systems
and investigate avenues for distributing
these trackers to registered farmers.

resilience of the food system as a whole to
climate change.

5.8. Promote climate- Under this activity, avenues for increasing | The upscaling of climate-resilient, local | The IICA is involved with identifying | 34
resilient forage local, climate-resilient forage that is | forage production would increase farmers’ | grass and legume forage species that
production and adapted to high temperatures, droughts | productivity, reducing the costs associated | are more drought resilient, ensuring
introduce technologies | and hurricanes would be investigated and | with importing feed and providing a cost- | sufficient fodder for livestock. For
or practices for upscaled. This would be complemented by | effective, sustainable alternative form of | example, indigenous, drought-hardy
effective forage the introduction of equipment and | forage. Optimising forage processing to | grass species, such as the African star
processing. techniques to process forage into forms | create more compact forms would | and dwarf elephant grass, could be
that are easier to store for farmers. Under | increase the amount of forage that can be | used in a cut and carry system, where
this activity, an option analysis would be | stored during dry seasons or during the | forage is grown away from livestock
used to investigate existing climate- | recovery period following a hurricane. and harvested as feed. Climate-resilient
resilient forage species and the best forage species are also grown at
practices on forage processing in the CARDI®85, Activity 5.8 will contribute to
country, the Caribbean and globally. the promotion of these climate
Farmers would be engaged with to resilience forage options.
determine their preferences and to seek
participation towards upscaling the use of There are currently no ongoing
and processing of forage. Funding initiatives  that  have  introduced
avenues would then be investigated for technologies for effective forage
financing forage production and to install processing.
forage processing facilities.
5.9. Promote the use This activity would involve investigating | By introducing hurricane- and flood- | A GCF-funded project entitled, | 38

of hurricane- and
flood-resistant
infrastructure and
practices.

and introducing agricultural infrastructure
that is more resilient to increasingly severe
hurricane impacts. Infrastructure
introduced could include; i) Quonset huts
for greenhouses or storage facilities; ii)
containerised crop farming for growing
vegetables; and iii) sturdier livestock pens
and fences. In addition to this

resilient infrastructure, this activity would
reduce crop and equipment losses for

farmers,  thereby increasing their
productivity and reducing restrictive
financial losses. Additionally, farmers

would more readily be able to recover and
continue production directly after a

‘Resilience to hurricanes in the building
sector in Antigua and Barbuda’>®® was
approved in 2020 and is currently under
implementation. The project will climate
proof critical public service and
community  buildings to improve
resilience to and recovery from extreme
climate events, such as floods and

565 Annex 1: Stakeholder Consultation Report.
566 Department of Environment, Ministry of Health and Environment, Government of Antigua and Barbuda. 2020. FP133: Resilience to hurricanes in the building sector in
Antigua and Barbuda. Available at: https://www.greenclimate.fund/project/fp133
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hurricanes. Activity 5.9 will draw from

infrastructure, equipment and practices
such as grow bags would allow plants to be
transported to areas of safety before a

hurricane arrives.

hurricane. This will contribute to the overall
sustainability of local food production.

this project’'s methodology and apply it
to agricultural infrastructure.
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Investment Programme 6 — Public-Private Partnerships promoted to encourage the
sustainability of climate-resilient interventions.

Private sector investment is required to ensure that climate change adaptation interventions
are sustainable and can be upscaled. This is because government institutions often have
limited funding or human capacity to commit to initiatives in the long-term. The private sector,
however, requires legislative support from government to support climate change adaptation
options and often requires guarantees that these measures are financially viable before
investing. As a result, the promotion of public-private partnerships (PPPs) is recommended to
bridge these capacity gaps and ensure the long-term sustainability and promotion of
adaptation options that support the food system.

Under this Investment Programme, the private sector would be engaged with to gain their buy-
in and support for the proposed activities. This would involve investigating options for
insurance mechanisms that would benefit farmers and fisherfolk, promoting livelihoods that
support introduced practices and equipment, and seeking avenues through private sector
investment to introduce large facilities that benefit food producers. Four activities are proposed
to achieve IP6, which are described in Table 14.

Under IP6, Activity 6.4 received the highest MCA score of 37. This is attributable to the large
size of potential direct beneficiaries as well as its relevancy to the identified vulnerabilities. In
contrast, Activity 6.2 received the lowest MCA score within this IP as a result of its relatively
low relevance to climate policy goals.
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Table 14. Description of proposed activities under Investment Programme 6.

Activity

Description

Climate rationale and benefits

Synergies with baseline

based business
models that support
climate-resilient
agricultural practices.

infrastructure for agriculture and fisheries
in other Investment Programmes would be
supported under this activity through the
promotion of supporting businesses. This
would include the promotion skills-based
livelihoods — with the necessary capacity-
building — to support the installation and
maintenance of equipment and

and maintain infrastructure and equipment
used in climate change adaptation
interventions will promote the sustainability
and longevity of these options. This activity
would also assist in upscaling these
adaptation options across the country.

promote skills-based livelihoods such
as plumbing and mechanics,
specifically to support agricultural
practices. Therefore, Activity 6.2 will
be the first initiative in this regard.

6.1. Strengthen risk Under this activity, private sector insurers | Greater access to insurance will allow farmers | Antigua and Barbuda’s nationally | 34
insurance and social would be engaged with to diversify the | and fisherfolk to better recover after losses | determined contributions (NDCs)
safety net mechanisms | availability of risk insurance for farmers | from droughts or hurricanes and enable them | have listed the development of a
for farmers and and fisherfolk against climate risks such as | to better maintain their livelihoods under | national insurance scheme for the
fisherfolk. droughts and hurricanes. This activity | projected climate change. This would change | building and agriculture sectors as a
would include a detailed assessment of the | current perceptions that farming and fishing | target for 2030. Activity 6.1 will
current insurance arrangements in Antigua | are financially risky, incentivising individuals to | contribute to the achievement of this
and Barbuda, regional examples that the | pursue careers in these sectors. The food | national target and additionally
activity could draw on, and gaps in the | production system will become more resilient | upscale it to be applied to the fisheries
financial legislation. Following this, arange | as a whole, with local food production | sector.
of risk financing options would be | increasing and expanding as a result.
analysed. Climate change adaptation A GCF Concept Note entitled,
options introduced  through  other ‘Mainstreaming Financial Resilience
Investment Programmes that increase the to Climate Change in Antigua and
resilience of farmers and fisherfolk could Barbuda’ comprises five components,
be used to promote a case for increased the most notable being to: i) review
risk insurance in these sectors. The risk current risk insurance arrangements;
insurance and social safety nets i) understand and model risks; and iii)
introduced should include a specific focus transfer risk  solutions  through
on providing insurance for women and identifying risk financing options.
other marginalised groups. While the project is still in
development stage, Activity 6.1 will
contribute to its development by
strengthening risk insurance,
specifically for farmers and fisherfolk.
6.2. Promote skills- The introduction of equipment and | Supporting skills-based livelihoods to install | There are no ongoing initiatives to | 33
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infrastructure involved in, inter alia,
hydroponics, aquaponics, irrigation and
hurricane-resistant fishing boats. Under
this activity, business cases and a cost-
benefit analysis would be undertaken to
evaluate and promote investment in these
supportive livelihoods by the private
sector. Additionally, skilled individuals
would be provided with detailed training on
the installation and maintenance of
climate-adaptive equipment and
infrastructure.

6.3. Introduce
infrastructure and
equipment to promote
the diversification of
local crop products.

Through participation with the private
sector, this activity would aim to increase
the local food processing capacity of
Antigua and Barbuda. This would involve
diversifying the types of products
manufactured and increasing the amount
produced in order to compete with
imported  alternatives. Examples  of
products should include goods that are
already produced at a small scale in the
country, such as sweet potato or cassava
bread, or products that could be made from
common local agricultural outputs. Given
the current demand for imported,
westernised products, processed local
foods could be marketed as innovative
alternatives with a local identity, but which
are familiar enough to appeal to tourists.

The activity would involve a feasibility and
value chain assessment — based on
national and global best practices or case
studies — to determine products to target
for processing. These studies would be

The diversification of how local products are
used would increase livelihood opportunities
for individuals in the food production sector
and thereby increase the availability of locally
produced food. If promoted effectively —
through awareness-raising campaigns and by
tailoring products towards the tourism market
— an increased diversity of local foods would
assist in reducing the country’s dependence
on imported products. Additionally, processing
foods into forms that are easier to store for
longer periods would reduce the impact of
seasonal surpluses and scarcities of certain
foods, thereby minimising food waste and
increasing the availability of food throughout
the year.

Although the Rotary Club, in
collaboration with the CDD, provides
equipment for community skills
development, this currently does not
include equipment for farmers.
However, the CDD has distributed
tools and equipment>6? in
collaboration with the Agriculture
Extension Division—. This illustrates
that there is potential to collaborate
with the Rotary Club and CDD to
introduce and upscale the distribution
of infrastructure and equipment to
farmers to promote the diversification
of local crop products (Activity 6.3).

34
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used to develop business cases to attract
private sector investment into developing
businesses and facilities based on these
products. The promotion of business cases
could be supported through small-scale
pilot projects to demonstrate the feasibility
of the manufacture of these products. This
would be coupled with awareness-raising
campaigns to promote the purchase of
locally produced food (Activity 7.5)

6.4. Support private-
public partnerships
(PPPs) to introduce
low-emission food
storage facilities to
meet demand.

Under this activity, collaboration between
public institutions and the private sector
would be strengthened to facilitate the
introduction of storage facilities for food
and production equipment. This activity
would identify representatives from the
relevant  government  and private
institutions to form a working group tasked
with facilitating communication between
stakeholders. Additionally, a feasibility
study would be undertaken to determine
needs and opportunities for expanding
storage facilities, drawing on similar
regional and global initiatives.

The promotion of storage facilities would
increase the food system’s resilience to
climate hazards — particularly hurricanes —
by ensuring food access if local or imported
food provision is disrupted. Farmers and
fisherfolk would additionally benefit by being
able to stock and preserve larger harvests that
would otherwise spoil and be wasted.
Production livelihoods would therefore remain
viable for longer periods of time and be less
impacted by the surpluses and scarcities
associated with seasonal production.

Although there are several PPPs
within the tourism and health sectors,
this has not been expanded to the
agricultural  sector. Apart from
GARD’s and CARDI's cold and dry
storage facilities, no baseline projects
or plans have been established to
promote PPPs for food storage.
Hence, Activity 6.4 will be the first
initiative to introduce storage facilities
at large scale that meet Antigua and
Barbuda'’s needs.

37
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Investment Programme 7 — Training and awareness-raising facilitated to promote local
production.

For climate change adaptation options to be effective, sustainable and upscaled, capacity
building through training of beneficiaries on specific skills is often required. This ensures
ownership of the options within the target groups. There are currently a number of training
initiatives within Antigua and Barbuda that promote climate-smart agriculture and sustainable
fishing; however, there is often limited funding or capacity to support or expand this training.

In addition to the importance of skills training for sustaining adaptation options, buy-in and
support from the population as a whole is often required to ensure the viability of enhanced
livelihoods and other interventions. For example, the expansion of the agricultural sector in
Antigua and Barbuda is hindered by a preference by the population for imported food over
locally produced food, which limits the ability of farmers to upscale their businesses.

The seventh Investment Programme is aimed at increasing the technical capacity of target
groups in the food system — particularly producers — and raising awareness to enhance
demand of the population for locally produced food. Five activities would be implemented
under IP7, which are described in Table 15.

All activities under IP7 received relatively high and even scores through the MCA related to
the high social acceptability, ease of implementation and relatively low costs of the
interventions.
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Table 15. Description of proposed activities under Investment Programme 7.

Activity Description Climate rationale and benefits Synergies with baseline
7.1. Facilitate and Under this activity, farmers and fisherfolk | Regional and global knowledge sharing | There are currently no ongoing | 38
promote international would benefit from capacity building by | would broaden the understanding of | initiatives, plans or programmes to
knowledge sharing being able to access knowledge and | stakeholders in Antigua and Barbuda of the | facilitate and promote international
exchange programmes | climate-resilient techniques from regional | most recent and effective adaptation options | knowledge sharing exchange programs
and learning or global sources through regional and | to climate hazards such as droughts, rising | for food producers. The Technical
opportunities for international exchange programmes. | temperatures and hurricanes. Centre for Agricultural and Rural
producers. This would diversify producers’ options to Cooperation (CTA) released a
increase climate resilience and publication entitled, ‘Strengthening
potentially enhance the efficiency of local food production and trade in the
existing practices. The activity would Caribbean’%8, which explores the
involve the identification of other transformation of Caribbean food and
countries with training programmes or agriculture systems through improved
desired practices to collaborate with. production and trade. It showcases
Promising local individuals would also be farmers, agribusinesses, chefs and
selected to travel to the selected policymakers who are working and
countries as part of the exchange collaborating across the islands and
programme. These individuals should value chains to create employment
have the capacity to disseminate the opportunities, enhance earnings and
knowledge gained across relevant promote  economic growth. The
stakeholders in Antigua and Barbuda. promotion of knowledge sharing would
include the dissemination of
publications, such as those by the CTA,
to food producers in Antigua and
Barbuda.
7.2. Provide business Through this activity, farmers and | Under this activity, farming and fishing | The Agricultural Extension Division is | 38

management training for
farmers and fisherfolk.

fisherfolk would receive training on
business planning and management to
strengthen their capacities to maintain
sustainable livelihoods and upscale
production. The activity would include an
assessment of gaps in business
management understanding, the

livelihoods would be more sustainable and
productive through improved management,
resulting in an increase in local food
production.  Additionally, an improved
understanding of the effective planning and
management of these livelihoods would

currently involved in the training of
farmers.  This training includes
adaptation solutions for climate events
and business knowledge to prepare
farmers for operating their farm as a
profitable enterprise®®°. Such services
can be replicated in the Fisheries

568 CTA. 2016. Strengthening local food production and trade in the Caribbean. Available at:
https://publications.cta.int/media/publications/downloads/2016_PDF_huJVR7S.pdf?
569 Annex 1: Stakeholder Consultation Report.



https://publications.cta.int/media/publications/downloads/2016_PDF_huJVR7S.pdf?

Antigua and Barbuda Food Security Sectoral Adaptation Plan 145
development of a curriculum and the | increase the perception that these are viable | Division to equip fisherfolk with the
implementation of training courses. | careers within the population. same business knowledge that farmers
Women and individuals from other have received. Various NGOs, such as
marginalised groups would be provided the GARD Centre also have the
with equal opportunities to engage in the potential to provide business training to
above training, which will also be tailored farmers.
to consider specific gender-related
challenges facing business management
in Antigua and Barbuda.
7.3. Undertake Under this activity, awareness-raising | The activity will address the current limited | There are currently several community | 39
awareness-raising campaigns targeted at all school levels | interest in farming and fishing as career | summer camps implemented through
campaigns that promote | would promote farming and fishing as | paths, thereby promoting a future increase in | GARD to educate the youth on
agriculture and fisheries | viable careers for the youth. The | local food production within the sectors. The | identified knowledge gaps and needs in
as viable careers within | campaigns would also focus on good | climate resilience of future farming and | the agricultural sector. The focus of
schools. nutrition and promoting culturally relevant | fishing careers will be supported by raising | these camps include, for example,

meals that use local produce. The | awareness on climate change and viable | foraging for natural food or products,

impacts of climate change and adaptation | adaptation options. agricultural practices and the

options will also be included. The activity development of sustainable crafts®7°.

will draw on best practices from previous Awareness-raising  campaigns  to

youth awareness-raising programmes. promote agriculture and fisheries as

The activity would be implemented viable careers can be promoted at

through coordination with MAFBA and these summer camps.

the Ministry of Education and Sports.

GARD would also assist with

implementation given their experience

with school awareness-raising

programmes and agricultural training.

The activity would involve revising school

curricula to include information on

producer careers and local nutrition.

School summer camps and excursions to

farms and fishing docks would also be

implemented with assistance from

MAFBA and GARD. Farmers and

fisherfolk could also collaborate through

invitations to speak at schools about

farming and fishing as viable careers.
7.4. Undertake an Under this activity backyard gardening | An increase in backyard gardening would | The promotion of backyard gardeningis | 38

awareness-raising

and tree planting would be promoted and

provide a supplementary source of produce

ongoing as a biproduct of the Zero

570 Annex 1: Stakeholder Consultation Report.
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programme aimed at upscaled through awareness-raising | for individuals, which would increase their | Hunger Challenge (2013-2014), which
promoting backyard campaigns, building on  existing | ability to cope with potential food scarcity | sought to establish an early warning
gardening and awareness and training initiatives. These | following large climatic hazards. Backyard | system on food and nutrition insecurity
preserving natural existing awareness-raising campaigns | gardening would also encourage some | to mitigate the adverse impacts of
ecosystems. could include those through GARD as | individuals to pursue farming as a potential | climate change and other natural

well as some agricultural stations. | livelihood option. disasters. Approximately 2,500
Additionally, public awareness-raising on households participate in the National
protecting critical natural ecosystems | The promotion of tree planting on household | Backyard Gardening Program. More
would be supported and upscaled. properties and the protection of natural | than two-thirds of participants consume
ecosystems will support the provision of | most of the harvested food and
ecosystem services that benefit agriculture, | distribute some to the community.
including the increased availability of flowers | Approximately 650 household gardens
for natural and commercial bees. also profit from selling vegetables to
local markets. Awareness-raising to
promote backyard gardening (Activity
7.4) will draw from the success of
current backyard gardening
programmes.
7.5. Undertake an This activity would include a ‘buy local’ | Through the promotion of local food, the | The Nutrition Unit under the Ministry of | 38

awareness-raising
programme to promote
the purchase of locally
produced food.

awareness campaign to promote the
purchase of locally produced food.
Drawing on best practices from Antigua
and Barbuda — as well as other countries
in the Caribbean and globally — the
activity would include coordination with
both public and private sector entities to
assist in promoting local produce and
culturally representative dishes. Within
the public sector, entities to engage with
include those involved in school or
hospital feeding programmes as well as
food bank programmes, while in the
private sector, restaurants, hotels and
distribution centres would be engaged
with. Certain agricultural stations that
have tourism potential, such as the
Cades Bay Agricultural Stations, could
also be approached as avenues for
encouraging the promotion and purchase

market for local producers would increase,
making their livelihoods more secure.
Increasing the security of farming and fishing
livelihoods, through more local demand, will
lower the country’s reliance on imported
foods, minimising the likelihood of supply
disruptions from climate hazards or global
shocks.

Health and the Environment is regularly
involved in education and awareness-
raising on nutrition, including providing
food-based dietary guidelines and
guiding principles on various platforms,
such as on their website>"1. Activity 7.5
will contribute to the unit's campaigns
by promoting the purchase of locally-
produced food.

571 Annex 1: Stakeholder Consultation Report.
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of local produce for locals as well as
tourists.

The activity would include visual, audible
and printed media broadcasts to promote
the buy local brand and local cuisines, as
well as awareness-raising workshops
with representatives from the target
public and private sector organisations.
Incentive mechanisms such as subsidies
or reduced taxes for utilising local
produce could also be considered.
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Investment Programme 8 — Funding mechanisms mobilised to finance food security
interventions.

The implementation of climate change adaptation options will require a diversity of funding
avenues to ensure that they can be upscaled and sustained sufficiently to have a tangible
impact towards increasing food security. Although the GoAB has been able to allocate some
funding to support similar adaptation interventions to those proposed in this SAP, this funding
is often limited. Non-governmental or international funding avenues have also been pursued;
however, these are also limited and are often restricted to certain initiatives. Outside of funded
projects and initiatives, farmers and fisherfolk often have difficulty accessing financing for their
individual businesses as a result of the high risks associated with farming and fishing.
Consequently, food producers are often unable to recover from extreme climate events, or are
unable to invest in equipment and practices that would increase their resilience.

The eighth Investment Programme is aimed at enhancing national and individual access to
finance within the food system to increase food security under projected climate change
conditions. This would involve capacity building to access national and global funding and
increasing the availability of personal finance for individuals in the agricultural and fisheries
sectors. Three activities are included under IP8, which are described in Error! Not a valid
bookmark self-reference.Error! Not a valid bookmark self-reference..

Within IP8, Activity 8.1 received the highest MCA score of 36. This is attributable to its
relatively higher synergies with existing initiatives and lower upfront costs compared with the
other activities in this IP.
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Table 16. Description of proposed activities under Investment Programme 8.

Activity

Description

Climate rationale and benefits

MCA

and global funds to
upscale training
programmes and
adaptation options.

8.1. Mobilise national

Under this activity, avenues for increasing

the mobilisation of global climate and food
security finance would be investigated.
This could involve capacity building of
government and civil society
representatives to access varying levels of
global financing to assist in funding
interventions included in the other
Investment Programmes within this SAP,
as well as other initiatives that support food
security.

National funding avenues, within public,
private and civil institutions, would also be
investigated under this activity. This would
include an assessment of existing budgets
and proposals for entry points to increase
the budget allocation to support climate
change adaptation within the food system.

This activity is aimed at ensuring that

sufficient financing catalysed to support the
implementation, maintenance and upscaling
of climate change adaptations proposed in
the SAP that improve food security.

8.2. Establish or
support micro-finance
and loans for farmers
and fisherfolk.

Gender-responsive micro-finance and loan
opportunities would be increased under
this activity to support the establishment
and continuation of farming and fishing
livelihoods. This financing would also
assist in enabling farmers and fisherfolk to
implement climate change adaptation
measures proposed through the SAP. The
activity would involve strengthening the
existing SIRF Fund, as well as drawing on
regional and global best practices for
catalysing micro-finance and loans. A
needs assessment would be undertaken to
inform the other elements of this activity,
followed by engagements with financing
institutions to determine barriers to them
providing finance to farmers and fisherfolk

This activity is aimed at ensuring that
sufficient financing catalysed to support the
implementation, maintenance and upscaling
of climate change adaptations proposed in
the SAP that improve food security.

Synergies with baseline

This activity will draw on the existing
SIRF Fund, which was specifically
established to leverage national and
international financial resources. The
aims of the SIRF Fund include, inter

alia: i) streamlining finance by
reducing duplication across agencies
and consolidating their efforts; ii)
providing a consistent source of

financing for planning and
contingency efforts to reduce
vulnerability; iii) building resilience

through improved climate financing;
iv) leveraging and supporting non-
profit organisations by providing co-
financing for project development and
implementation; and vi) providing
support for vulnerable groups, such
as farmers, fishers and owners of built
infrastructure. Strengthening the SIRF
Fund — as mentioned in the Activity
8.2 description — will assist in
achieving Antigua and Barbuda’s

national targets, which includes
achieving food security for the
population.

Through its accreditation, the DoE is
well-placed to access climate
financing through funding
organisations such as the GCF. In
addition, IICA has experience in
training groups on the application
process for small-grant funding
opportunities.

Score
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as well as options to address these
barriers.

8.3. Promote the use
of credit unions and
village savings and
loans associations
(VSLAS) within
producer cooperatives.

Under this activity, opportunities to
promote the use of credit unions and
VSLAs tailored towards producers will be
investigated within farmer and fisherfolk
communities and cooperatives. This would
involve engagements with these groups to
determine whether credit unions and
VSLAs are a viable and effective financing
measure for their specific situation. The
activity would also train cooperative and
community group representatives on the
benefits and application of credit unions
and VSLAs.

The promotion of credit unions and VSLAs
would supplement other financing avenues
under Activities 8.1 and 8.2 and increase the
availability of financing to allow farmers and
fisherfolk to implement and maintain climate
change adaptation options as part of their
livelihoods.

Although successful credit unions
currently exist in Antigua and
Barbuda, there are limited credit
unions that are specifically tailored
towards farmers and fisherfolk.
Activity 8.3 will build on existing
examples of credit unions in Antigua
and Barbuda, such as the Saint
John’s Co-operative Credit Union and
Community First Cooperative Credit
Union Ltd, the latter of which focusses
on teachers and their families.

Investigations into a potential village
savings and loans association (VSLA)
are currently underway through the
Antigua and Barbuda Small Ruminant
Breeders Association®72, There is an
option to outsource consultants such
as the VSL Associates®”® who have
had success in establishing and
training communities on the use of
VSLAs.

34

572 Annex 1: Stakeholder Consultation Report.
573 VSL Associates LTD. 2022. VSL Associates — who we are. Available at: https://www.vsla.net/
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8 Implementation and monitoring
8.1 Financing the plan

Most activities within the SAP will require initial financial investments and recurrent annual financing to
be implemented and sustained effectively. Potential sources of financing include: the National Budget,
private sector investment, and grant finance from international funding facilities. These financial
avenues, and the most applicable options for each Investment Programme, are described below.

8.1.1 Public sector finance

The current fiscal situation in Antigua and Barbuda is constrained, particularly as a result of economic
losses and recovery requirements following the Covid-19 pandemic and the slow return of tourism. As
a result, any increases in recurrent public expenditure would require justification with regards to future
economic and fiscal benefits. There is the potential for National Budget to be used for public-centred
capacity building and legislative development. Additional avenues for new public capital spending
include external grants or concessionary loans. However, as a result of its high-income status, access
to certain long-term loan options — such as the World Bank’s soft lending window — are limited. Antigua
and Barbuda does have access to the World Bank’s International Bank for Reconstruction and
Development window and is eligible for finance from the Caribbean Development Bank (CBD)"4.

8.1.2 Private sector finance

Private sector financing has the potential to finance the proposed activities either as an initial investment
or by sustaining activities through profitable business models. The former of these two avenues involves
initial finances from a private company. Through this arrangement, the private company becomes
responsible for the construction and operation of the activities for the first few years of implementation,
receiving reimbursement either through revenues directly resulting from the activities or charges to the
public sector. Upon completion of the activities, the potential to return assets to the public sector arises
for long-term maintenance and operation. This arrangement has been used effectively in past
infrastructure investments in Antigua and Barbuda, such as that between GoAB and Sembcorp for the
installation and operation of one of APUA’s desalination plants®’.

The second main avenue for private sector financing involves the investment by beneficiary individuals
or smaller businesses only after the initial implementation of activities, with these activities having
initially received public sector funding. Through initial public-sector investment, small businesses will
have adequate financial capacity to maintain equipment and sustain practices in the long-term.
Microfinance and loans for producers introduced by the SAP will additionally assist in financing the
upscaling and longevity of on-the-ground activities.

For both the private sector investment pathways described above, detailed business cases that draw
on cost-benefit analyses would be required to ensure buy-in from the private sector. Pilot studies and
demonstration projects may also be required to convince private investors and businesses of the
viability of proposed practices.

8.1.3 International climate finance

There are several international funds and facilities in a position to provide climate finance for adaptation
interventions relevant to food security in Antigua and Barbuda. These principally include the GEF, AF
and GCF. The GEF is increasingly providing finance for climate change adaptation, with a number of

574 HR Wallingford Ltd, 2021. Vulnerability Assessment and Water Sector Adaptation Planning Project, Antigua and Barbuda
— Water Sector Adaptation Plan.
575 HR Wallingford Ltd, 2021. Vulnerability Assessment and Water Sector Adaptation Planning Project, Antigua and Barbuda
— Water Sector Adaptation Plan.
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small-grant projects previously or currently being implemented in Antigua and Barbuda. In addition, as
a member of the Kyoto Protocol, the country qualifies for funding through the Adaptation Fund. Antigua
and Barbuda may be able to access Adaptation Fund financing through the regional CDB, which is an
accredited entity. The CDB is also an accredited entity for the GCF, the world’s largest dedicated
multilateral climate fund and the largest contributor to climate finance for SIDS. In the context of the
SAP, a more direct avenue to access GCF funds is through the DoE, which is a National Designated
Authority for Antigua and Barbuda. In addition to the three primary funds described above, other
potential avenues include, inter alia, the Climate Investment Funds, European Investment Bank,
European Union, and USAID. Each of the potential climate funds have specific criteria and requirements
that need to be met to obtain funding.

8.1.4 Financing of individual Investment Programmes

Preferred financing avenues will differ between the eight proposed IPs depending on their specific
activities and requirements. Potential sources of funding for each IP are presented in Table 17 below.

Table 17. Summary of potential financing avenues for each Investment Programme.

Investment Programmes

Potential financing avenues

IP1: Enabling environment strengthened to support
local food production through updated legislation,
national development plans and institutional capacity
building.

Public financing and budgets, with the potential for an
initial investment from climate finance sources.

IP2: Governmental and civil coordination mechanisms
enhanced.

Public financing and budgets, with the potential for an
initial investment from climate finance sources.

IP3: Climate and food system data collection and
research supported to inform the agricultural and
fisheries sectors

Primarily from climate finance or investment through
research organisations.

IP4. Innovative technologies and practices
mainstreamed to promote the climate-resilience of the
fisheries sector.

Primarily climate finance initially, with sustained
investment through public financing or small-scale
private finance stimulated through improved
livelihoods profits.

IP5: Innovative technologies and practices
mainstreamed to promote the climate-resilience of the
agricultural sector.

Primarily climate finance initially, with sustained
investment through public financing or small-scale
private finance stimulated through improved
livelihoods profits.

IP6: Private investment and Public-Private
Partnerships (PPPs) promoted to encourage the
sustainability of climate-resilient interventions.

The majority of financing will be through initial private
funding and/or sustained private investment, with
some potential for initial climate financing.

IP7. Training and awareness-raising facilitated to
promote local production.

Primarily initial climate finance, with some long-term
public or non-governmental organisation investment.

IP8: Funding mechanisms mobilised to finance food
security resilience interventions.

The majority of financing will be through initial private
funding and/or sustained private investment, with
some potential for initial climate financing.

8.2 Implementing the plan

The multiple and varied activities proposed in the SAP, combined with the complexity of the food
system, warrants the need for numerous stakeholders. With several actors involved in the project’s
implementation, close and regular coordination and clearly defined roles and responsibilities will be
required to synergise their efforts. This coordinated approach will be facilitated through an inter-agency
committee or a working group of relevant officials at a sufficiently senior level. One or two major
stakeholders should be responsible for the overall implementation of each activity. However, to ensure
participation and utilise the unique strengths of the wide range of stakeholders available, numerous
implementing partners should be considered to assist the main implementing partner for each activity,
where applicable. Section 8.2.1 below summarises the main implementing partners and the schedule
for implementation.




Antigua and Barbuda Food Security Sectoral Adaptation Plan 153

8.2.1 Implementation schedule

Table 18 summarises the proposed timeline for the Investment Programmes and their activities, as well as the main and additional implementing
partners. The timeline given covers 10 years; however, the operation and maintenance of certain activities may continue beyond this timeframe.
This schedule should be considered a preliminary guide and may be adjusted depending on: i) ongoing recovery work on Barbuda; ii) the
concurrent delivery of the NAP and other SAPs; iii) the timing of synergistic initiatives and projects; and iv) the occurrence of unexpected global
shocks or disasters during the timeframe that may result in a shift in governmental priorities or finance. Priorities that should be considered within
the first year of implementation include: i) supporting the development of improved legislation and task forces to address praedial larceny (Activity
1.2); ii) increasing governmental human and technical resource capacity (Activity 1.6); and iii) strengthening cross-institutional coordination
(Activity 2.1). Specifically, Activity 1.2 should be prioritised because of the urgency in addressing praedial larceny and to align with existing
initiatives. Activities 1.6 and 2.1 should be prioritised as they lay a foundation regarding institutional capacity and coordination that would support
subsequent activities. The implementation of the majority of activities would most likely only begin after the first year to allow enough time for
preliminary planning.

Table 18. Implementation schedule and list of main and potential implementing stakeholders for each proposed activity. For the proposed timeframe,
implementation is divided into initial planning and preparation (grey), periods of high intensity implementation (dark blue) and periods of low intensity
implementation or maintenance (light blue).

Year | Year | Year | Year | Year | Year | Year | Year | Year | Year | Main implementing Other potential
Activities 1 2 3 4 5 6 7 8 9 10 | partners implementing partners

IP1. Enabling environment strengthened to support local food production through legislation and national development plans.

1.1. Develop an updated Ministry of Housing, University of the West
national land use plan and Lands and Urban Indies St. Augustine
local area plans that Renewal;, MAFBA Campus Food and

support the preservation of
farmland and natural
ecosystems, and that
promote agricultural
production zoning.

Agriculture

1.2. Support the
development of improved
legislation and task forces
to address praedial
larceny.

MAFBA; Ministry of Legal | Royal Police Force of
Affairs, Public Safety and | Antigua and Barbuda,;
Labour Chamber of Commerce

1.3. Draft policies that
better regulate and

Ministry of Tourism,
Investment and
Economic Development
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promote sustainable
tourism.

1.4. Update current food
pricing legislation.

Ministry of Foreign
Affairs, Trade and
Immigration

1.5. Improve standards and

regulations for local food
production and processing.

Ministry of Health and the
Environment; MAFBA

Chamber of Commerce;
FAO

1.6. Increase the technical
and human resource
capacity of the relevant
managing bodies and
extension officers to
support producers.

MAFBA; Ministry of
Social Transformation,
Human Resource
Development and the
Blue Economy

IICA

IP2. Governmental and civil coordination mechanisms enhanced.

2.1. Strengthen cross-
institutional coordination
and policy coherence to
develop a regulatory
system for food security.

DoE

MAFBA; ABMS; Nutrition
Unit; Ministry of Foreign
Affairs, Trade and
Immigration; Ministry of
Transformation, Human
Resources Development,
Youth and Gender Affairs;
Ministry of Tourism,
Investment and Economic
Development; Barbuda
Council; lICA; GARD;
CARDI; FAO; Chamber of
Commerce and Industry;
production cooperative
societies

2.2. Improve coordination
between meteorological,
hydrological and
agricultural extension
services to determine

ABMS, APUA, MAFBA
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climate information needs
for producers.

and research for
agricultural production and
consumer indicators that
can be disseminated to end
users across the food
system.

2.3. Promote the MAFBA Existing farmers
development of an cooperatives
overarching farmers’

cooperative.

2.4. Incentivise farmers to MAFBA Existing farmers
sell products to CMC as a cooperatives
central marketing hub.

IP3. Climate and food system data collection and research to supported inform the agricultural and fisheries sectors

3.1. Improve data collection MAFBA CARDI; FAO

IP4. Innovative technologies and practices mainstreamed to promote the climate-resilience of the fisheries sector

4.1. Introduce hurricane- MAFBA
resilient equipment for

fisherfolk.

Antigua and Barbuda
Fishermen Cooperative
Society

4.2. Promote and upscale DoE
awareness-raising of
environmental
management and
restoration practices within

communities and fisheries.

EAG; MAFBA; Elkhorn
Marine Conservancy

4.2. Implement the DoE
restoration and

maintenance of marine
ecosystems to support

fisherfolk.

EAG; MAFBA; Elkhorn
Marine Conservancy

4.3. Provide training for MAFBA
fisherfolk on sustainable
practices, first aid,

navigation and mechanics

Red Cross
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to increase safety and
efficiency.

IP5. Innovative technologies and practices mainstreamed to promote the climate-resilience of the agricultural sector.

5.1. Upscale the natural
resource management of
watersheds.

DoE IICA; MAFBA
MAFBA CARDI; IICA; GARD

5.2. Upscale sustainable
and low-emission
agricultural soil
management practices.

DoE; MAFBA

5.3. Develop and promote
value chains for the
production of local organic
fertilisers from disposed
food and Sargassum
seaweed.

DoE; MAFBA

5.4. Promote biological or
non-chemical pest control.

MAFBA CARDI; ICA; GARD

5.5. Promote and upscale
water-efficient farming
practices such as drip
irrigation hydroponics and
aguaponics.

MAFBA CARDI; lICA; GARD

5.6. Promote the provision MAFBA
of climate-resilient crop
varieties and livestock

breeds.

5.7. Introduce livestock
tracking technologies.

MAFBA CARDI; IICA; GARD

5.8. Promote climate-
resilient forage production
and introduce technologies
or practices for effective
fodder processing.

DoE; MAFBA

5.9. Promote the use of
hurricane- and flood-

DoE IICA; MAFBA
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resistant infrastructure and
practices.

IP6. Private investment and Public-Private Partnerships (PPPs) promoted to enc

ourage the sustainability of climate-resi

lient interventions

6.1. Strengthen risk
insurance and social safety
net mechanisms for
farmers and fisherfolk.

DoE

Ministry of Finance,
Corporate Governance
and Public Private
Partnerships; private
sector investors

6.2. Promote skills-based
business models that
support climate-resilient

MAFBA

agricultural practices.

6.3. Introduce infrastructure
and equipment to promote
the diversification of local
crop products.

6.4. Support PPPs to
introduce low-emission
agro-processing and food
storage facilities to meet
demand.

IP7. Training and awareness-raising facilitated to promote local production.

7.1. Facilitate and promote
international knowledge
sharing exchange
programmes and learning
opportunities for producers.
7.2 Provide business
management training for
farmers and fisherfolk.

7.3. Undertake awareness-
raising campaigns that
promote agriculture and
fisheries as viable careers
within schools.

GARD; Chamber of
Commerce;

MAFBA

Chamber of Commerce;
DoE

Ministry of Finance,
Corporate Governance
and Public Private
Partnerships

Chamber of Commerce;
MAFBA

MAFBA; GARD

IICA; GARD

GARD; MAFBA

Ministry of Education and
Sports
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7.4. Undertake an
awareness-raising
programme to promote
backyard gardening and
preserve natural
ecosystems.

7.5. Undertake an
awareness-raising
programme to promote the
purchase of locally
produced food.

IP8. Funding mechanisms mobilised to finance food security resilience interventions.

DoE; MAFBA

EAG; GARD

Ministry of Tourism,
Investment and

DoE; Ministry of Foreign
Affairs, Trade and

8.1. Mobilise national and
global funds to upscale
training programmes and
adaptation options.

8.2. Establish or support
micro-finance and loans for
farmers and fisherfolk.

8.3. Promote the use of
credit unions and village
savings and loans
associations (VSLAS)
within producer
cooperatives.

Economic Development; Immigration

MAFBA

DoE IICA

DoE Chamber of Commerce;
private sector investors;
Ministry of Finance,
Corporate Governance
and Public Private
Partnerships

MAFBA Farming and fisheries

cooperatives; existing
credit unions or VSLAS
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8.3 Monitoring and evaluation

Monitoring and evaluation (M&E) are critical elements of the implementation process and necessary to
ensure that the objectives and benefits of the SAP are realised. As part of the M&E process, desired
outcomes and outputs for the overall SAP, the investment programmes and each activity should be
monitored with specific and measurable indicators. It is recommended that existing M&E systems for
the implementing partners are utilised to increase efficiency and to prevent duplication of efforts. It
should be noted, however, that external finance institutions may have specific M&E requirements which
would also need to be considered. Specific M&E actions for each M&E level — namely the overall SAP
objective, investment programme outcomes and activity outputs — are presented in Table 19. Proposed
indicators for each M&E level are provided in Table 20.

Table 19. M&E implementation actions for the overall SAP objective, IPs and activities.

M&E level M&E actions
Overall SAP objective e Annual progress review and update implementation schedule.
e Triennial revision of the SAP and review of implementation progress.
Investment Programme e At the beginning of implementation, finalise detailed targets for each IP,
undertake baseline analysis and establish data collection process for
continued monitoring. Existing data collection systems should be used where
applicable.
e Annual progress review and reporting.
Activity o Utilise the standard M&E processes of the implementing agencies and/or
external finance institutions as required.
e Annual reporting of M&E results.

Table 20. Outcomes, impacts and potential M&E indicators for the overall SAP objective, IPS and activities.

Objective, investment Expected outcome or impact Potential indicator
programme or activity

SAP objective: To directly
respond to the multiple,
interlinking challenges to the
country’s food system and
strengthen the system’s
robustness, redundancy,
flexibility and adaptability to
increase overall resilience.

Food system resilience in Antigua
and Barbuda increased against
climate change and variability.

e Reduced incidence of hunger
in the long term.

e Reduced dependence on food
imports for food security.

e Agricultural and fishery
livelihoods strengthened.

IP1: Enabling environment
strengthened to support local food
production through updated
legislation, national development
plans and institutional capacity
building.

‘Fit for purpose’ legislation,
regulations and institutional
capacity that support climate
resilience in the food sector.

¢ Improved governance within
the food system through the
strengthened capacity of the
relevant management bodies.

e Legislation and regulations
that support the food system
(inter alia, land use,
agriculture, tourism and trade)
developed or revised with
climate change and food
security considerations.

Activity 1.1. Develop an updated
national land use plan and local
area plans that support the
preservation of farmland and
natural ecosystems, and that
promote agricultural production
zoning.

Improved prioritisation of
agricultural lands and natural
ecosystems in national legislation,
with the effective use of
agricultural land and the
preservation of supportive
ecosystems promoted.

e Gap analysis report of land
use planning legislation
completed.

e Climate, soil and terrain
assessment report completed,
which should include land
utilisation types and their
respective potential production
and economic yields.
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National land-use plan drafted
that includes agricultural
production, agro-ecological
zoning, and the preservation
of farmland and natural
ecosystems.

Local area plans drafted for
areas across both Antigua and
Barbuda.

Activity 1.2. Support the
development of improved
legislation and task forces to
address praedial larceny.

Improved prioritisation of praedial
larceny interventions in national
legislation and greater direct
support to livestock farmers to
address livestock losses from
theft.

National praedial larceny
needs assessment and
regional best practices report
completed.

Registration system
developed for farmers and
fisherfolk.

Updated draft of the Praedial
Larceny Act completed.

Activity 1.3. Draft policies that
better regulate and promote
sustainable tourism.

Improved support for the local
community involved in food value
chains and reduced ecosystem
degradation resulting from
unsustainable tourism practices.

Sustainable tourism needs
and policy entry point
assessment report completed.
Number of updated policies
drafted that consider
sustainable tourism.

Activity 1.4. Update current food
pricing legislation.

Local food pricing made more
competitive with imported
alternatives.

Food pricing needs
assessment report completed.
Updated Distribution and Price
of Goods Act drafted.

Activity 1.5. Improve standards
and regulations for local food
production and processing.

Improved safety and quality of
locally produced foods and the
resultant increase in demand for
local food.

Assessment report on current
food production and
processing completed,
including: i) national
production and processing
testing capacity and gaps; and
i) regional and global best
practices.

Draft report on updated
standards and regulations in
line with export market
completed.

Capacity building workshops
held on providing testing
services and standards.
Number of facilities developed
or enhanced for food standard
testing.

Activity 1.6. Increase the technical
and human resource capacity of
managing bodies and extension
officers to support producers.

Increased support for producers
and hence improved productivity
in local food.

Technical capacity needs
assessment report completed.
Number of government staff
and extension officers
receiving capacity building
training on climate change
adaptation practices.

IP2: Governmental and civil
coordination mechanisms
enhanced.

Improved communication and
coordination between governing
agencies and food producers that
allows for participative stakeholder
representation.

Establishment of specific
public and civil committees or
cooperatives.
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Activity 2.1. Strengthen cross-
institutional coordination and
policy coherence to develop a
regulatory system for food
security.

Improved communication and
cooperation between the relevant
public, private and civil institutions
that capitalises on each
organisation’s strengths and
technical expertise.

Food security committee
established.
Cross-institutional
coordination plan developed.
Cross-institutional
coordination system
established.

Activity 2.2. Improve coordination
between meteorological,
hydrological and agricultural
extension services to determine
climate information needs for
producers.

Increased understanding of the
climate and hydrological
information requirements for
producers which results in
improved dissemination of
information to farmers and
fisherfolk.

Coordination task force
established.

MoU between ABMS, APUA
and MAFBA on
communications mechanisms.
Climate and hydrological
information needs assessment
report completed.

Activity 2.3. Promote the
development of an overarching
farmers’ cooperative.

Improved coordination in
agricultural production and
reduced competition, which
contributes to reduced instances
of seasonal surplus and scarcities.

Needs assessment report
completed.

National Farmer's Cooperative
established.

Number of registered farmers
under the National Farmer's
cooperative.

Activity 2.4. Incentivise farmers to
sell products to CMC as a central
marketing hub.

Better regulation of local food
pricing, increased standards and
reduced competition between
farmers.

CMC restructuring plan
completed.

Number of farmers directly
trading with the CMC.

IP3: Climate and food system data
collection and research supported
to inform the agricultural and
fisheries sectors.

Actors across the food system
value chain capacitated to make
informed adaptation decisions
based on up-to-date climate and
food system data.

Detailed, gender-
disaggregated food security
and climate vulnerability
indicators included in census.
Improved data collection of
environmental and climate
variables impacting
agricultural and fisheries
production.

User-friendly database on
climate and food system
variables established.

Activity 3.1. Improve data
collection and research for
agricultural production and
consumer indicators that can be
disseminated to end users across
the food system.

Increased database of variables
related to food production and
consumption which informs the
efficiency of the food system.

Needs and capacity
assessment report completed.
Knowledge management and
information system developed.
Number of individuals trained
on data collection.

IP4: Innovative technologies and
practices mainstreamed to
promote the climate-resilience of
the fisheries sector.

Adoption of climate-adaptive
practices that increase the safety
of fisherfolk and conservation of
supportive marine ecosystems.

Fisheries livelihoods made
more resilient to climate
change impacts.

Fisheries impact on
ecosystem diminished over
time.

Local fisheries production
increased.

Activity 4.1. Introduce hurricane-
resilient equipment for fisherfolk.

Increased resilience of fisherfolk
and their livelihoods to the impacts
of storms and hurricanes.

Needs and options analysis
report completed.

Number of fisherfolk
beneficiaries with access to
hurricane-resilient equipment.
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Activity 4.2. Promote and upscale
awareness-raising of
environmental management and
restoration practices within
communities and fisheries.

Improved understanding among
fisherfolk regarding the importance
of coastal and marine ecosystems,
thereby increasing their capacity
to restore and sustainably manage
these ecosystems.

Number of awareness-raising
products disseminated.
Number of fisherfolk trained
on sustainable fishing
practices.

Number of fisherfolk trained
on community-based
ecosystem restoration.

Activity 4.3. Promote the
restoration and maintenance of
marine ecosystems to support
fisherfolk.

Restored and managed
ecosystems are more able to
provide ecosystem services that
support fisherfolk and their
livelihoods.

Restoration and maintenance
plans developed.

Number of hectares of coastal
and marine ecosystems
restored and managed.
Number of local participants
involved in restoration
interventions.

Activity 4.4. Provide training for
fisherfolk on sustainable practices,
first aid, navigation and mechanics
to increase safety and efficiency.

Fisherfolk are better equipped to
undertake their livelihoods in a
safe, efficient and sustainable
manner under future climate
change.

Number of fisherfolk trained
on sustainable, safety and
efficiency practices.

IP5: Innovative technologies and
practices mainstreamed to
promote the climate-resilience of
the agricultural sector.

Higher adoption of climate-
adaptive practices that increase
the sustainable production and
diversity of agricultural produce.

Farming livelihoods made
more resilient to climate
change impacts.
Agricultural impact on
supportive ecosystems
diminished over time.
Increase in local agricultural
production.

Activity 5.1. Upscale the natural
resource management of
watersheds.

Enhanced management of
watersheds, resulting in the
greater provision of ecosystem
services, such as hydrological
regulation, which increases water
availability for farmers.

Number of individuals trained
on ecosystem restoration,
management, and invasive
plant removal.

Number of hectares of natural
ecosystem restored and under
more sustainable
management.

Activity 5.2. Upscale sustainable
and low-emission agricultural soil
management practices.

Enhanced management of
agricultural soils, resulting in
higher nutrient content and better
water storage capacity of the soils
which increases agricultural
production.

Needs and feasibility study
report completed.

Number of farmers trained on
sustainable and low-emission
agricultural soil management
practices.

Number of farmers adopting
sustainable and low-emission
agricultural soil management
practices.

Activity 5.3. Develop and promote
value chains for the production of
local organic fertilisers from
disposed food and Sargassum
seaweed.

Improved local nutrient loop
through the usage of beached
Sargassum seaweed and
disposed food.

Needs and feasibility study
report completed.

Number of individuals trained
in seaweed and disposed food
processing.

Number of facilities
established for seaweed or
disposed food processing
Percentage of fertilisers used
by farmers developed locally
from seaweed and disposed
food.
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Activity 5.4. Promote biological or
non-chemical pest control.

Reduced usage of chemical
pesticides and resultant reduction
in impacts on pollinators such as
bees.

Needs and feasibility
assessment report on
biological pest control
completed.

Number of awareness-raising
products on biological control
disseminated.

Number of farmers trained on
biological and non-chemical
pest control practices.
Number of farmers adopting
biological and non-chemical
pest control practices.

Activity 5.5. Promote and upscale
water-efficient farming practices
such as drip irrigation hydroponics
and aquaponics.

Increased usage of water-efficient
farming practices, making the
farmers and their livelihoods more
resilient to droughts.

Needs and feasibility
assessment report on water-
efficient practices completed.
Number of farmers trained on
water-efficient practices and
technologies.

Number of farmers adopting
water-efficient practices.

Activity 5.6. Promote the provision
of climate-resilient crop varieties
and livestock breeds.

Increased resilience of local crops
and livestock to the impacts of
drought and hurricanes under
future climate change.

Crop variety assessment
report completed.

Awareness products detailed
potential crop varieties
disseminated.

Number of farmers benefitting
from distributed climate-
resilient seed and livestock.

Activity 5.7. Introduce livestock
tracking technologies.

Reduced livestock losses from
hurricanes and praedial larceny.

Potential tracking systems and
financial viability report
completed.

Number of farmers benefiting
from distributed livestock
trackers.

Percentage reduction in
livestock losses.

Activity 5.8. Promote climate-
resilient forage production and
introduce technologies or
practices for effective forage
processing.

Improved availability of forage and
increased storage efficiency of
feed which enhances the
resilience of farmers and their
livestock to the impacts of
droughts and hurricanes under
future climate change.

Forage and feed needs
assessment and feasibility
report completed.

Number of livestock farmers
trained on forage farming and
processing.

Number of livestock farmers
benefiting from distributed
forage processing equipment.

Activity 5.9. Promote the use of
hurricane- and flood-resistant
infrastructure and practices.

Increased resilience of farming
equipment and goods to the
impacts of hurricanes under future
climate change.

Needs and feasibility
assessment on hurricane- and
flood resistant agricultural
infrastructure and practices
report completed.

Number of farmers reached
through awareness-raising of
potential infrastructure and
practices.

Number of hurricane- and
flood-resilient structures built
and distributed.
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IP6: Private investment and
Public-Private Partnerships
(PPPs) promoted to encourage
the sustainability of climate-
resilient interventions.

Private and public sector involved
in promoting long-term food
security and climate resilience in
Antigua and Barbuda.

PPPs established to deliver
food security goals.

Increased private sector
investment in climate-resilient
interventions that support the
food system.

Activity 6.1. Strengthen risk
insurance and social safety net
mechanisms for farmers and
fisherfolk.

Increased availability of risk
insurance for farmers and
fisherfolk.

Need and options assessment
on risk insurance mechanisms
report completed.

Percent increase in insurance
financing dedicated towards
assisting local producers.

Activity 6.2. Promote skills-based
business models that support
climate-resilient agricultural
practices.

Increase in businesses that
support the provision of climate-
resilient agricultural practices.

Cost-benefit analysis of
business cases report
completed.

Number of individuals trained
on the installation and
maintenance of climate
adaptation equipment and
infrastructure.

Activity 6.3. Introduce
infrastructure and equipment to
promote the diversification of local
crop products.

Increased diversity in how local
crops are processed or prepared,
which improves their storage
potential and appeal to local and
tourist markets.

Needs and feasibility
assessment report completed.
Number of individuals
benefitting from introduced
equipment and infrastructure.
Percentage increase in the
amount and diversity of local
crop products.

Activity 6.4. Support PPPs to
introduce low-emission agro-
processing and food storage
facilities to meet demand.

Increased national capacity for
agro-processing and food storage,
which increases the resilience of
the food system to drought and
hurricane events.

Needs and feasibility study for
expanding processing and
storage facilities report
completed.

Number of processing
infrastructure and equipment
installed in line with the
feasibility study report's
recommendations.
Percentage increase in
national food storage capacity.

IP7: Training and awareness-
raising facilitated to promote local
production.

Awareness and knowledge of food
producers and users increased to
promote the expansion of the local
food system.

Technical capacity of
producers to adopt innovative
practices increased.
Increased positive perception
of local food traditions,
practices and ingredients.

Activity 7.1. Facilitate and promote
international knowledge sharing
exchange programmes and
learning opportunities for
producers.

Improved capacity of farmers and
fisherfolk through sharing of
international best practices,
increasing their ability to innovate
under future climate change.

Number of farmers and
fisherfolk provided with global
or regional exchange or
learning programme
opportunities.

Activity 7.2 Provide business
management training for farmers
and fisherfolk.

The capacity of farmers and
fisherfolk to manage and upscale
their businesses improved.

Business knowledge gaps
assessment report completed.
'Fit for purpose' training
curriculum developed.
Number of farmers and
fisherfolk receiving business
training.

Activity 7.3. Undertake
awareness-raising campaigns that

Increase in the appeal of farming
and fishing as viable careers,

Number of awareness-raising
products disseminated.
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promote agriculture and fisheries
as viable careers within schools.

thereby increasing the local
production of food.

Activity 7.4. Undertake an
awareness-raising programme
aimed at promoting backyard
gardening and preserving natural
ecosystems.

Increased self-sufficiency of
households to prevent food
scarcities related to droughts and
hurricanes under future climate
change.

Number of awareness-raising
products disseminated.

Activity 7.5. Undertake an
awareness-raising programme to
promote the purchase of locally
produced food.

Increased demand for locally
produced crops which reduces the
reliance on less-nutritious
imported alternatives.

Number of awareness-raising
products disseminated.
Percentage increase in
representation of local
products and cuisines in
establishments such as hotels
and restaurants.

IP8: Funding mechanisms
mobilised to finance food security
resilience interventions.

Food security interventions
secured in the medium-term.

Increase in funds allocated to
food security interventions that
increase resilience to climate
change.

Activity 8.1. Mobilise national and
global funds to upscale training
programmes and adaptation
options.

Increased availability of finance to
support the upscaling of climate-
resilient approaches the promote
food security.

International and national food
security finance assessment
report completed.

Number of capacity building
workshops held on global
financing streams and
requirements.

Activity 8.2. Establish or support
micro-finance and loans for
farmers and fisherfolk.

Increased availability of finance for
individuals involved with food
production, which increases their
capacity to respond to climate
change impacts.

Needs, opportunities and best
practices assessment on
micro-finance and loans report
completed.

Number of appropriate micro-
finance mechanisms for
farmers and fisherfolk
products developed and
offered.

Activity 8.3. Promote the use of

credit unions and village savings
and loans associations (VSLAS)
within producer cooperatives.

Increased availability of finance for
individuals involved with food
production, which increases their
capacity to respond to climate
change impacts.

Number of individuals trained
on credit unions and VSLAs.
Number of producer groups
and cooperatives adopting
credit unions or VSLAs.
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9 Annex 1. Stakeholder Consultation Report

Please find the Stakeholder Consultation Report attached as a separate document.

10 Annex 2. Comparison between RCP and SSP scenarios

As part of the sixth phase of the Coupled Model Intercomparison Project (CMIP6), nine possible
scenarios were identified to predict future climate change, referred to as the Shared Socio-economic
Pathways (SSPs)°’6. Of these scenarios, five high-priority scenarios were identified and used to inform
the IPCC’s Sixth Assessment Report, namely SSP1-1.9, SSP1-2.6, SSP2-4.5, SSP3-7.0, SSP5-8.5.
These scenarios refine the previously used Representative Concentration Pathways (RCPs). Similarly
to the RCPs, the SSPs consider different scenarios that describe socio-economic conditions influencing
greenhouse gas emissions and, subsequently, radiative forcing®’’. The socio-economic characteristics
that defined the RCPs, however, were not standardised, making it difficult to map societal changes that
would impact global warming®’®. Under the SSPs, potential societal pathways are defined, meaning that
potential mitigation actions can be applied to evaluate their effectiveness in achieving global emission
reduction targets.

Because of the recent introduction of the SSPs, their full incorporation across different climate analysis
platforms is still in a transitional stage. As a result, previous analyses may only be available using RCPs,
even though the preferred new standard according to the IPCC is for SSPs. As a result, certain
projections in the SAP are provided using RCPs as the analysis is currently not available for SSPs.

As the SSPs build on radiative forcing predictions similarly to the RCPs, it is possible to compare
different scenarios and pathways, respectively. For example, SSP2-4.5 approximately corresponds with
RCP4.5, while SSP5-8.5 corresponds with RCP8.5°7°. As a result, the SAP focusses on SSP2-4.5 and
SSP5-8.5 to allow for comparison with the RCP4.5 and RCP8.5 scenarios. It should be noted, however,
that concentration levels for the SSPs can differ to their corresponding RCPs based on their
approximations for methane (CH4) and carbon dioxide (CO;) emissions. For example, SSP5-8.5
predicts higher CO;levels than RCP8.5 by 2100, but lower CH4 levels (Figure 37). Emission predictions
for SSP2-4.5 and RCP4.5 are comparatively more similar than the higher concentration counterparts.

576 Meinshausen M, Nicholls ZRJ, Lewis J, et al. 2020. The shared socio-economic pathway (SSP) greenhouse gas
concentrations and their extensions to 2500. Geoscientific Model Development, 13: 3571-3605.

577 Radiative forcing is the change in energy flux within the Earth’s atmosphere as a result of natural or anthropogenic
factors and is measured using watts/meter squared.

578 ClimateData.ca. 2022. Understanding Shared Socio-economic Pathways (SSPs). Available at:
https://climatedata.ca/resource/understanding-shared-socio-economic-pathways-ssps/.

579 Meinshausen M, Nicholls ZRJ, Lewis J, et al. 2020. The shared socio-economic pathway (SSP) greenhouse gas
concentrations and their extensions to 2500. Geoscientific Model Development, 13: 3571-3605.
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Figure 37. The 2050 CO2 and CHas concentrations of SSPs (dark-blue circles), RCP (orange circles), and
scenarios of the IPCC Special Report on 1.5°C warming database (grey dots). All scenarios’ concentrations were
derived by using the SSP or RCP or SR1.5 harmonized emission scenarios together with the same MAGICC7.0
default settings as used for the CMIP6 SSP concentration projections5e,

11 Annex 3. Multi-criteria Analysis results

Please find the multi-criteria analysis results attached as a separate document.

580 Meinshausen M, Nicholls ZRJ, Lewis J, et al. 2020. The shared socio-economic pathway (SSP) greenhouse gas
concentrations and their extensions to 2500. Geoscientific Model Development, 13: 3571-3605.




