
BUILDING 

RESILIENCE TO 

CLIMATE 

CHANGE 

THROUGH 

AGRICULTURAL 

INNOVATION

C O L I N  B U L L O C K                                                          

H A R V E S T  T H E  F U T U R E  

I N T E R N A T I O N A L  S Y M P O S I U M                                          

J U N E  1 5 ,  2 0 1 5                                                    

H I L T O N  R O S E  H A L L  H O T E L  A N D  S P A  



JAMAICA IS A CLIMATE SENSITIVE COUNTRY

WHY:

• geographic location

• geographic characteristics; 

• dependence on economic activities which are 

themselves dependent on favorable climatic 

conditions and natural resources

• rainfall being a key determinant of water 

resources. 



THE AGRICULTURE SECTOR AND THE 

JAMAICAN ECONOMY

• Approximately 326,000 hectares of land in farms (STATIN,2007),

• Contributing for 6.6 per cent of Gross Domestic Product (GDP) 

• Export earnings of US$17.0 million (PIOJ, 2014).  

• Accounts for 17.6 per cent of the total employed labour force (STATIN, 

2015).  

• The sector’s importance as measured by employment and GDP has 

waned over the years 

- employment decreasing from a high of 45 per cent 

- contribution to GDP declining from 28 per cent to GDP in 

1943. 

• In recent years, even in the face of some modernization, climate 

change has had a deleterious impact on the sector. 



AGRICULTURE PRODUCTION INDEX IN RELATION TO 

EXTREME CLIMATE EVENTS (2000-2014)



IMPACT OF EXTREME CLIMATE EVENTS ON THE AGRICULTURE 

SECTOR (2001-2012)

Event Year Cost ($ M)

Drought 1999/2000 730

Hurricane Michelle 2001 541

Hurricane Ivan 2004 8,550

Hurricanes Dennis and Emily 2005 745

TS Wilma 2005 248

Drought 2005 524

Hurricane Dean 2007 9,394

Tropical Storm Gustav 2008 1,791

Drought 2008 43

Tropical Storm Nicole 2010 763

Hurricane Sandy 2012 1,452

Dry Spell/Drought 2013 n/a

Drought 2014 ~900

TOTAL ~25,681



IMPACT OF DROUGHT IN 2014

• An imperative for economic growth in 

Jamaica’s medium term economic 

programme

• The importance of agriculture in Jamaica’s 

growth agenda

• How drought erased growth in 2014

• The imperative for resilience.



CLIMATE CHANGE PROJECTIONS FOR 

JAMAICA

• temperature increases of 2.9˚ to 3.4˚ C by the 
2080s;

• decrease in rainfall, particularly in western Jamaica 
(possibly greater drought events);

• increase in very wet days (intense rainfall) 
islandwide and flooding;

• Increase in the number of cyclones per decade;

• increase in number of high intensity events; and

• rise in sea levels. 

(CSGM, 2012)



POTENTIAL IMPACTS OF CLIMATE 

CHANGE ON THE AGRICULTURAL SECTOR

Decrease in the 
availability of water 

resources and 
prolonged periods of 

drought

Reduction in water 
quality due to saline 

intrusion

Increases in 
agricultural pests and 

diseases

Accelerated soil 
erosion

Reduction in soil 
fertility

Reduction in crop 
yields

Loss of marine 
resources

Damage to 
agricultural 

infrastructure and 
assets

Mass disruption to 
food security 

Loss of employment 
and income earning 

opportunities; 

Loss of foreign 
exchange

Increased demand 
for foreign exchange 

for food imports 



CORE CHALLENGE OF CLIMATE CHANGE TO 

AGRICULTURE
• Core challenge of climate change to the sector is to contribute to 

the country’s FOOD SECURITY. 

• This requires adaptation and mitigation in agriculture to produce: 

 with net reductions in GHG emissions from food production and 

marketing 

- Jamaica has obligations to report on how they intend to reduce 

emissions under the INDC agreement                                                              



Focusing on Impact 

Areas :

• Water 

• Soils

• Fisheries



CLIMATE CHANGE IMPACTS ON WATER

• Most of the impacts of climate change on agriculture 
are expected to result from changes in the water cycle.  

• Climate change will affect both rain-fed and irrigated 
agriculture through:

• increased crop evapotranspiration

• changes in the amount of rainfall 

• and variations in river runoff and groundwater 
recharge 

• Rising sea levels will displace brackish and fresh waters  
and wipe out a range of productive agricultural 
practices. 



INNOVATIVE ADAPTATION MEASURES - WATER

• Under the GOJ/Adaptation Fund (AF) Programme:

• 75 small scale drip irrigation schemes  
established across 7 parishes - Trelawny, St 
Ann, St Mary, St Thomas, St Catherine, 
Clarendon and Manchester  

• 14 Rain Water Harvesting systems across 3 
parishes 

• 8 Water Users’ Groups established to help 
with the efficient management of water used 
for farming

• The Pilot Programme for Climate Resilience (PPCR) --
to install 250 communal water harvesting systems 
and to rehabilitate a number of systems currently in 
disrepair.



CLIMATE CHANGE IMPACTS ON SOIL

• reduced or erratic rainfall 

• more frequent and severe periods of drought 

that lower the capacity of soils to make water 

and nutrients available to plants; 

• more intense rainfall and storms that increase 

the risk of soil erosion by water and wind; 

• and  increased soil surface temperatures 

(FAO 2013). 



INNOVATIVE ADAPTATION MEASURES – SOIL

• conservation or reduced tillage agriculture which aims to 
build up organic matter in soils and create a healthy soil 
ecosystem by not tilling the soil before each planting; 

• the use of innovative land husbandry techniques such as 
ballasted or grassed waterways, continuous mounds, 

• On steeper slopes-

• planting cross-slope vegetation; 

• using soil and water conservation structures- terraces, 
earth bunds and tied ridges to optimize water capture and 
infiltration

• Live barriers such as vetiver grass (khus khus)

• use of  biochar, that may offer both improved soil fertility 
and serve as a carbon sink 



THE ECOSYSTEMS-BASED APPROACH

With this approach benefits are sought for the 
environment along with the economic value of 
the sector. 

• Under The GOJ/Adaptation  Fund (AF) 
Programme

- planting pineapples as protective barriers on 
steep slopes to combat soil erosion 

- inter-cropping 

• Under the GOJ/EU/Climate Change 
Adaptation and Disaster Risk Reduction 
Project (CCADRR) project

- expansion of agro forestry 

- over 400 hectares of forests reforested to 
promote soil conservation, protect livelihood 
and preserve the forest ecosystems. 



PROTECTED AGRICULTURE & OTHER 

SOLUTIONS
• This approach is less land intensive, fosters more 

efficient use of land, reduces the use of pesticide 
and insecticides and is more science and 
technology driven. 

• Under the PPCR, - improving value chain 
management in the sector by establishing a post-
harvest storage and processing facility

• Installation of 1800m2 of check dams (small 

structures to break water flow) will assist in reducing 
soil erosion and preserving soil productivity.



CLIMATE CHANGE IMPACTS ON FISHERIES

• Fish stock loss and damage to aquaculture 

• Jamaica and the rest of the Caribbean region saw 
extremely warm sea temperatures in 2005 

• destroyed ~70% of the reefs in some countries 
and loss of livelihoods 

• Ocean acidification and its impact on calciferous 
marine life (e.g., conch which generated gross 
revenues of  approximately US$3m in conch per 
year in 2011)



CLIMATE CHANGE IMPACTS ON FISHERIES

• Sea-level rise will destroy wetlands:

- and have an impact on freshwater fisheries 

and aquaculture.

- Destroy marine breeding sites and habitats



INNOVATIVE ADAPTATION MEASURES –

FISHERIES`

Under the PPCR:

• Community-based Aquaculture - through establishment of fish 
farm clusters - somewhat similar to the design in agroparks for 
crops.

• Coastal Mariculture/Poly-culture - growing of one or more species 
in conjunction with the primary target species of cultivation. E.g. -
seaweed (the primary species) would be grown in conjunction with 
lobsters, sea cucumber, conch, and crab. 

• Artisanal Long Lines for Offshore Pelagics - a diversification 
strategy that would redirect fishing effort from the existing reef 
fisheries towards deep sea,.  

• Aquaponic Systems – 5 Aquaponic Systems to be installed in 
collaboration with INMED



SUPPORTING ELEMENTS FOR CC ADAPTATION 

IN AGRICULTURE
Innovative practices and techniques must be undergirded by

i) capacity building, both at the level of the institutions 
managing agriculture and at the community; 

ii) partnerships between/among government, private sector 
and scientific research institutions and farmers;  

iii) financial support 

iv) data.  

The value of data - accessibility, timeliness, scope and 
accuracy cannot be overemphasized. 



INFORMATION – VITAL COMPONENT OF 

INNOVATION
Farmer’s/fisherman’s propensity to adapt will be influenced by 
access to information.  

• Crop farmers - use of Demonstration Plots and the Farmer 
Field School (FFS) as extension methodologies are important 
initiatives being used in adaptive agriculture.  

• The FFS successfully being used  on the USAID MAJIC (now 
Jamaica Rural Economy and Ecosystems Adapting to Climate 
Change (Ja REEACH)) project and GOJ/AF programme. 

Under PPCR 

- Improving climate data and access (Climate Information 
Platform) 

- updating the  climate projection and forecasting 
capabilities of the Met Services and RADA



CONCLUSION

Greater emphasis needs to be placed on:

• improving the access of farmers to climate related 
information

• Scaling up of best practices in innovation

• greater investments in research to support decisions 
techniques to improve suitability of mainstream crops and 
climate and culturally tolerant species.

• investments in improved harvesting, processing, storage, 
distribution, and logistics technology  to prevent post-
harvest losses

• continued climate change awareness campaigns and 
behavioral change initiatives.



THANK YOU
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