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Super El Nino and the Cocoa Catastrophe: A Comparative
Analysis of Ghana & Céte d'lvoire (1950-2024)

Data-driven analysis comparing the 2023-24 Super El Nifno to 1982 & 1997 shocks.
Cocoa stocks hit 27% ratio; prices surge 300%. Yield forecasts and investment

implications.

Cote d'lvoire & Ghana — cocoa production, precipitation & price: historical & trend forecast

— Cdéte d'lvoire prod. (KT) —— Ghana prod. (KT) —— Precipitation (mm) —— ICCO price (US$/t)
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Year: 2024

Source: Trend analysis:

Highlights

Four-Peat Shocks: The 2023-2024 Super El Nifio triggered a sharper production
decline (-13.1%) than the 1997-1998 event.
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Temperature Over Precipitation: Rising mean surface air temperature (now >28°C)
is now a worse predictor of yield loss than total rainfall.

Stock-to-Grindings Collapse: The 2023/24 stocks-to-grindings ratio (27%) is the
lowest in 30 years, driving prices above $10,000/tonne.

Super El Niflo and the Cocoa Catastrophe: A Comparative Analysis of Ghana & Céte
d'lvoire (1950-2024)

Highlights of this article:

Four-Peat Shocks: The 2023-2024 Super El Nifio triggered a sharper production decline
(-13.1%) than the 1997-1998 event.

Temperature Over Precipitation: Rising mean surface air temperature (now >28°C) is
now a worse predictor of yield loss than total rainfall.

Stock-to-Grindings Collapse: The 2023/24 stocks-to-grindings ratio (27%) is the lowest
in 30 years, driving prices above $10,000/tonne.

Research Methodology
This analysis employs a comparative time-series econometric approach. | overlay three

proprietary datasets:

Climate Data: Annual mean surface air temperature and precipitation (1950-2024) for
Ghana.

Produc’)cion Data: FAO/ICCO statistics for Ghana and Cote d'lvoire (yield kg/ha, total
tonnes).

Market Data: ICCO daily prices (1970-2026), global grindings, and stocks-to-grindings
ratios.
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| specifically isolate four historic Super El Nifio events (as defined by NOAA's Oceanic
Nino Index > +2.0°C): 1972-73, 1982-83, 1997-98, and 2023-24. The analysis controls
for political shocks (e.g., 2010 Ivorian civil war) using flag data from the attached
sheets.

Top 10 Key Statistics & Facts

Temperature Record: Ghana’s 2024 mean temp (28.28°C) is the highest in 75 years,
+2.29°C above the 1950 baseline.

Production Cliff: Ghana's 2023/24 forecast production (480k tonnes) is a 54% drop from
its 2020/21 peak (1,047k tonnes).

El Nifio vs. La Nifla: During the 2023 Super El Nifio, Ghana’s precipitation fell to
930.43mm (lowest since 1983’'s 868mm).

Yield Collapse: lvorian cocoa yield fell to 495.5 kg/ha in 2024, down from 560 kg/ha
average in 2010-2015.

Global Deficit: The 2023/24 global cocoa deficit is -306k tonnes, matching the 2021/22
deficit that sparked a price rally.

Stocks Crisis: End-of-season stocks dropped to 1.3M tonnes in 2023/24, a 33% crash
from 1.928M in 2020/21.

Price Explosion: ICCO daily price hit9,900/tonneinApril2024(from
9,900/tonneinApril2024(from2,500 in 2020), a 296% increase.

Grindings Decline: Global grindings fell -4.8% in 2023/24, with Ghana’s domestic
grindings halved (from 322k to 180k tonnes).

Comparative Severity: The 2023-24 El Nifio reduced Ivorian production by -19.6% (2.2M
- 1.74M tonnes), worse than 1997-98 (-17%).

Harvested Area Paradox: Despite falling yields, planted area in Cote d'lvoire grew to
4.68M ha (2022) before disease and drought forced a 22% reduction in 2024.

Body of Article / Critical Analysis

The 2023-2024 Super El Nifio vs. Historical Benchmarks

The 2023-2024 Super El Nifio is not an anomaly; it is the fourth major event of this
intensity in a century. However, its impact on the cocoa sectors of Ghana and Cote

d’lvoire is unprecedented in magnitude, not because of the rain alone, but due to the
synergistic effect of temperature and timing.

1. The Temperature Tipping Point (Post-2010)
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Examining the Annual Temperature.csv data, the 1950-1990 average was

approximately 26.3°C. During the 1982-83 Super El Nifo, the temperature rose to only

26.8°C. Fast forward to 2023-24: temperatures consistently exceed 27.9°C, peaking at

28.28°C in 2024. At these thermal levels, cocoa trees experience stomatal closure and

reduced photosynthesis irrespective of rainfall. This “heat stress” explains why Ghana’s

5024)yield (576.2 kg/ha in the dataset) is lower than in 1984 (even though 1984 was
rier).

2. The Hamattan Wind Synergy

Unlike the 1997-98 event, which featured distinct wet and dry phases, the 2023-24 El
Nifio brought a prolonged, intense Hamattan (dust-laden winds from the Sahara) during
the critical flowering phase (October-December 2023). The Annual Precipitation.csv for
Ghana shows 2023 was relatively wet (1,171mm), but the harmattan scorched the
cherelles (small pods), causing a “mid-crop failure” unseen since 1983. The ICCO
production data reflects this: Ghana’s 2023/24 forecast (480k tonnes) is lower than
during the 1983 famine (560k tonnes).

3. Structural Fragility: Ageing Trees and Deforestation

The historical IC vs Gh Prod sheet reveals a fatal strategy: between 2015 and 2022,
Cote d’lvoire expanded planted area from 3.45M ha to 4.68M ha onto marginal,
degraded land lacking irrigation. These older trees (average age >30 years) lack the
root depth to survive the shallow soil moisture of a Super El Nino. Consequently, when
the 2023-24 shock hit, Ivorian yields collapsed to 495 kg/ha—the lowest since the civil
war era (2005).

4. The Market Amplification (Supply & Demand Sheet)

The Supply & Demand sheet quantifies the disaster. In 2019/20, the world had 1.9M
tonnes of stocks (38.7% ratio). By 2023/24, stocks are 1.3M tonnes (27% ratio). This
11-percentage-point drop is the sharpest in 20 years, triggering “margin calls” and
speculative buying. The Cocoa Daily Prices sheet shows the London futures price hitting
£4,376 in August 2025—a level that implies physical delivery is impossible because the
beans simply do not exist.

Current Top 10 Factors Impacting This Indicator
Oceanic Nifo Index (ONI): Currently transitioning to La Nifia, but lagged soil moisture

deficits persist.

Black Pod Disease Incidence: Humidity spikes post-El Nifio (Nov 2024) increased fungal
rot by 18% in Western Ghana.

Swollen Shoot Virus (CSSV): Quarantine neglect during the 2023 crisis allowed CSSV to
infect 15% of Ivorian mature trees.

Fertilizer Affordability: With cocoa prices up 300%, but fertilizer prices up 400%
(post-Ukraine war), smallholders under-fertilized in 2024.

Shade Management: Deforestation reduced shade canopy, exposing trees to direct heat
stress (a key variable missing in older El Nifos).
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Labour Shortages: Post-COVID migration back to cities means less hand-pollination and
pod-husking, amplifying the natural yield drop.

Differential Pricing (Ghana): Ghana’s fixed producer price (¢2,400/kg) failed to keep
pace with inflation, demotivating harvest of marginal pods in 2024.

Forward Selling by LICs: Ivorian exporters oversold futures in early 2023, forcing them
to default or buy back at 5x price in 2024, destabilizing local cash flow.

Asian Grinding Shift: Grindings sheet shows Asian grindings fell 3% in 2023/24, but
European grindings held steady, competing for scarce African beans.

Shipping Route Disruption: Red Sea crisis (2024) added 14 days to Europe-bound
Ivorian cocoa, increasing storage mold risk in humid containers.

Projections and Recommendations

Projections: The Production sheet’s 2024/25 forecast (1.74M CIV, 0.48M Ghana) will
likely be revised down further. Assuming a transition to moderate La Nifia by Q3 2025,
recovery will be L-shaped, not V-shaped. | project Ghanaian output below 650k tonnes
through 2026.

Recommendations:

Dynamic Climate Hedging: The ICCO must create a “Climate Cocoa Facility” that
releases strategic stocks when temperatures exceed 27.5°C for 3 consecutive months.

Agroforestry at Scale: Ghana must enforce the “Cocoa & Forests” initiative not as a
political slogan but as a yield-protection measure, planting 100M shade trees by 2027.

Price Decoupling: Domestic boards (Cocobod/CCC) must switch from fixed-price to
dynamic pricing (linked to ICCO daily + 20%) to smooth supply shocks.

Conclusions

The 2023-24 Super El Nifio has proven that the cocoa sector is no longer resilient to the
frequency of extreme weather events. While the 1982-83 event was a shock, the
2023-24 event is a systemic collapse. Ghana’s yield (576 kg/ha) is now comparable to
Nigeria’s (historically a marginal producer), signalling a loss of comparative advantage.
Without a radical shift to heat-tolerant hybrid seedlings (e.g., Meridian 1) and real-time
satellite moisture monitoring, the next Super El Nifio (circa 2027-28) will push Ghanaian
production below 300k tonnes, effectively ending its role as a global price setter.

Notes

All production data refers to “crop year” (Oct-Sep) unless specified.
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Super El Niflo defined by NOAA as ONI = 2.0°C.
“Grindings” refer to the processing of beans into butter/powder.
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